
GOVT. COLLEGE, LIBRARY 


KOTA (Raj.l 

Students can retain library books only for two 
weeks at the most. 






1959 


CHAMBERS’S 


ENOYOLOPJEDIA 


A DIOTIOKAEY 


UNIVERSAL KNOWLEDUE 


NEW EDITION 


YOL lY 

Dionysius to Friction 

ff 1889 . ' ' ^ 








r" ■ 


WILLIAM & ROBERT CHAMBERS 
LONDON AND' EDINBURGH 

J. B. LIPPINCOTT COMPANY, 'PHILADELPHIA 


All Rights reserved 


The follovring Articles in this Volume are Copyrighted, 1889, hy J. E. Lippincott Company 
in the United States of America : 


Disthict of Columblv. 
Dollab. 

DniiUTif. 


Emerson, Ralph Waldo. 
Florida. 

Franklin, Benjamin. 



Among the more important articles in this Vohime are the folloioing ; 


Diphthehia 

Diplosiact; Enemt... 

Dippikq-needle 

Distillation; Etheb 

Divination 

Diving; Dynamite.... 
Division or Labour... 

Divorce; Entail 

Dock 

Dog; Fox 

Dogma ; Ecclesiastes 

Domicile 

Dohat 

Douglas 

Drainage; Farm 

Drama; Dryden 

' Drayton ; Ford 

Dreaming; Epilepsy. 

Dredge 

Druidism. 

Druses 

Dublin 

Duelling...-. 

Dueferin 

Duke; Earl; Flag... 

Dumas 

buRER 

Dyeing 

Dynamos; Electric 
Light and Railway 

Ear 

Early English 

Earth 

Earthquake; Europe 

Easter; Fairies 

Ecart^; Euchre. 

Eckhart 

Eclipses 

Ecuador 

Edgeworth 

Edinburgh 

Education 

• Edward I.-V. 

Egypt 

Electricity 

Eliot, George 

Elizabeth 

Ellipse; Friction 

Elm; Fir 

■ Embroidery; Enamel. 

Embryology. 

Emerson 

Emigration; Fiji 

; Encyclopa:dia 

Energy; Ether 

England (History) 

England, Church of.. 
English Language.... 
English Literature.. 

Engraving 

Erasmus 

Eskimo 

Ethics 

Ethiopia. 

Ethnology 


Georoe QiLn.u', SI.D.- 
J. A. M. Irving. 

A. O. Mitchell. 

W. iNOLis Clark, D.Se. 

Thomas Davidson. . 

E. G. Carey. 

Thomas Kirkdp. 

Thomas IUleioh. 

D. is T. Stevenson. 

Wm. E. Hoyle. . 

Rev. A. P. Davidson. , 

Henry Goody. 

T. G. Law. 

Joseph Robertson, LL.D. 

J. Macdonald, of tlio Farming World. 
Georoe Saintsbory. 

A. H. Bollen. 

Hr Alexander Brdce. 

John Gunn. 

Professor Rhys. ' 

Laurence Oliphant. 

Ulick R. Burke. 

Percy Fitzgerald. 

Lloyd Sanders. 

Georoe Burnett, LL.D. 

W. E. Henley. 

J. M. Gray. 

Alexander Galletly. 

Professor J. A. Ewino. 

Dr M ‘Bride. 

D. Macoibkon. 

Dr Hugh Robert Mill. 

Professor James Geikse. 

Rev. T. F. Tbistleton Dyer. 

Henry Jones (‘ Cavendisli '). 

J. T. Bealby. 

Rev. E. B. Kirk. 

W. Dondas Walker. 

F. Hindes Gboome. 

John Harrison. 

Dr J. G. Fitch. 

Thomas Davidson. 

S. Birch, LL.D., and S. Lane-Poole. 
Professor Cargill G. Knott. 
Richard Holt Hutton. 

William Wallace. 

R. E. Anderson. 

W. Sutherland. 

James Paton. 

J. Arthur Thomson. 

Dr Oliver Wendell Holmes. 

O. P. Lucas, Colonial Office. 

H. A. Webster. 

W. Pdddie, D.Se. 

Rev. J. Franck Bright, D.D. 

Rev. Dr R. F. Lixtledale. 

Henry Sweet. 

Professor Henry Mobley, LL.D. 

J. M. Gray. 

P. Home Brown. 

Dr Henry Rink. 

Professor W. R. Sobley. 

Rev. Professor A. B. Davidson. 
Professor A. H. Keane. 


Etburia 

Euclid 

Euphrates; FayyOm.. 

Euripides 

Evidence. 

Evolution 

Excavators 

Excommunication 

Exhibitions 

Eye .' 

Factory Acts 

Falconry '. 

Fallow; Fences 

Family 

Faraday 

Fashion 

Fast; Festival 

Fats; Fibrine 

Fawcett, Henry 

Fencing 

F£nelon 

Fermentation 

Ferns; Flower 

Feudalism 

Fichte 

Fielding 

Filter 

Finland 

Firdausi 

Firearms 

Fire-brigade 

Fisheries 

Fishes 

Fitzgerald, Edward. 

Flaubert 

Flint Implements 

Floorcloth 

Florence 

Flying 

Fly-wheel..... 

Fcetus 

Folklore; Faust. 

Food 

Foot 

Football 

Foot-rot; Founder... 

Force 

Forgery .-. 

Fobsteb, W. E 

Fortification. 

Fox, George 

Foxe, John 

Foxhunting 

Fourier 

France (Geography).. 
France (History, Lan- 
guage & Literature). 
Fbancis, Sir Philip... 
Franklin, Benjamin.. 
Franklin, Sir John... 
Frederick the Great 

Frederick III 

Free Churgh 

Freemasons 

Free Trade. 


Rev. Canon Isaac Taylor. 

J. S. Mackay", LL.D. 

Stanley Lane-Poole. 

F. B. Jevons. 

G. P. M'Neill. 

Professor Patrick Geddes. 

Charles PaiRbairn. 

Rev. Dr H. F. Littledale. 

H. Roscoe Dumville. 

Dr R. A. Lundie. 

W. 0. Smith. 

J. E. Harting. 

Professor Wallace. 

D. M'Lennan. 

Professor Tait. 

Emily Stevenson. 

Emanuel Deutsch. 

Dr NoEl Paton. 

Mrs Fawcett. 

Major Dunlop, R.A. 

Very Rev. Charles W. Russell, D.D. 
Cosmo Burton. 

Professor Patrick Geddes. 

J. W. Beodie Innes. 

W. Smith, LL.D. 

Austin Dobson. 

W. Mattieu Williams. y 

J. W. Cooke, Helsingfors. 

W. A. Clouston. 

W. W. Greener. 

Revised by Captain SHAiy.-! 

J. T. Cunningham. 'yF 

J. Arthur Thomson,, 

Professor E. B. 

Georoe Saints^ur^'^ 

Joseph AndersqiS^ LL.D. 

ALE-XANDER'GidLETLY. 

Enrico Lemmi. -t J* 

T. C. HepwortH. , :' p '’ 

Professor T. H. Beare. 

Dr Milne Murray. 

Thomas Davidson. 

Professor HaycRaft. 

Dr Hdpbuen. 

C. J. Butcher, of the Field. 

Principal Williams. 

Professor Tait. 

A. Wood Renton. 

G. Barnett Smith. 

Major Dunlop, B.A. 

Rev. W. W. Tulloch. 

Sidney L. Lee. 

W. C. A. Blew, M.A Oxon. 

Thomas Kibkup, 

Prince Peter Kropotkine. 

F. F. Roget. 

W. Fraser Rae. 

Hon. John Bigelow. 

John S. Keltie. 

Findlay MuirhEad. 

G. Barnett Smith. 

A. Taylor Innes. 

D. Murray LyoN. 

Professor J. S. Kicholson. 


The Publishers beg to tender tlieir thanks for revising the article ‘ Durham,’ to the Kev. J. T. Fowler ; for 
revising ‘ Ecuador,’ to the President of the Republic, and to Mr Chambers, H.B.M. Consul at Guayaquil; for 
‘ Eiffel,’ to M. Eiffel ; for‘Ely,’to Dean Merivalb ; for ‘Eton,’ to the Eev. Edmond Warre, D.D. ; for Exeter,^ 
to Dean CowiE; for ‘Exmoor,’ to Mr E. D. BlackmorE; for ‘Folklore,’ to Mr G. L. Gomme; and for ‘France 
(Geography), to M. Elis^b Beclus. 






CHAMBERS'S 

EnCYCLOPvCDIA 


A DICTIONARY OF UNIVERSAL KNOWLEDGE 


0 — 


ionj’siiis OF Alexandria, 
often sumanied ‘the Great,’ was 
tlie greatest pupil of Ori"en, suc- 
ceeded Heraclas as head of the 
Catechists’ school in 232, hecanie 
Bishop of Alexandria in 247, 
was banished during the peree- 
cutions of Decius (250) and 
Valerian ( 257 ), and died in 264. 
He distinguished himself by his wisdom and moder- 
ation in the great church controversies of his time, 
on the Novatian schism, on the baptism of heretics, 
on Chiliasm, and on the heresies of the Sabellians 
and Paul of Samosata. He was distinguished also 
as an exegete ; the Apocalypse he refused to assign 
to the Apostle John on grounds which show that 
he possessed the critical faculty as well as an 
independent mind. Of his numerous wirings only 
a few fragments remain ; these Avere collected by 
Routh in vols. i. and h*. of his Rclicj^idm Sacra; 
(Oxford, 1814), and in vol.^.x. of Mar’s Anctorcs 
Classici (Rome, 1838). See Dittrich, Dionysivs 
dcr Grosse (1867), and Morize, Denis d’Alcxandric 
(1881). 

Dionysius of Halic.arnassu.s, a learned 
critic, historian, and rhetorician, Avas born about 
50 B.c. He came to Rome about 29 B.c,, and lived 
there on terms of intimacy Avith many distinguished 
. contemporaries till his death, 7 B.C. His most 
valuable Avork is unquestionably his Greek Archai- 
ologia, a history of Rome •doAA'n _ to 264 B.C._, a 
mine of information about the constitution, religion, 
liistory, larvs, and private life of the Romans. Of 
the tAventy books of AA'hich it originally consisted, 
Ave possess only the first nine in a complete form, 
the tenth and eleventh nearly so, coming doAvn but 
to 441 B.c. ; of the rest, only a feAv fragments are 
extant. He Avas a greater rhetorician and critic 
than historian, and his extant Avorks on oratory, on 
the ciiticr.srn in detail of the great Greek orators, on 
the characteristics of ])oets and historians frorrr the 
time of Homer to Euripides, and upon Thrreydides 
and Dinarchus, possess great interest and value. 
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There are editions by Rerske (1774-76), ScliAvartz 
(1877), and Jacoby (2 a'oIs. 1885-88). 

DipnysiilS, surnamed Thrax ( ‘the Thracian’), 
a native of Alexarrdria, Avho taught at Rhodes and 
at Rome about 100 B.C. His Tcchne Orammatike is 
the foundation of all subsequent European Avorks 
on gramnrar. The best edition is that of Uhlig 
(Leip. 1884). 

Dionysius the Aeeopagite (i.e. rnerrrber of 
the Areopngirs, q.v.), one of the few Athenians 
Avho, according to Acts, xvii. 34, AA'ere converted 
by the preaching of the Apostle Paul. A later 
tradition rrrakes hint the first Bishop of Athens, 
and a rrrartyr of the church. The celebrated Greek 
AAnitings Avhich bear his name, and, connecting Neo- 
platonisnr Avith Christianity, laid the foundation 
for the mystical theologj' of the church, Avere not 
Avritten by him, birt attributed to hint after a 
fashion not uncommon in antiquity. They are first 
rrrentioned in 533, Avhen they Avere appealed to by 
the Monophysite sect of the Severians against the 
authority of the Council of Chalcedon. Frotrr the 
6th century they Avere generally accepted as genuine, 
and exercised a very great influence on the develop- 
ment of theology. They include Avritings On the I 
Heavenly Hierarchy, On the Ecclesiastical Hier- 
archy, On Divine Names, On Mystical Theology, 
and a series of ten Epistles. . In the IVesterrr Church 
they are first refen-ed to in one of the Homilies of 
Gregory the Great. In the 9th century Eiigena, at 
Charles the Bald’s command, prepared an annotated 
Latin tr'an.s]ation ; and he and many of tire scholastic 
theologians Avlio folloAved him drerv much of therr 
inspiration from this source. The date assigned to 
the pseudo-Dionysian Avritings is fixed by Kanakis 
as early as 120, by Frothinghanr as late as 520. 
Harnac'k holds that it has not yet been decided at 
AA'hat period betAveen 350 and 500 they Avere written, 
and adheres provisionally to the second half ot tire 
4th century, Avith a final recension about the 
500. .This great unknorra thinker Avas probably 
an Alexandrian. His fundamental thought is the 
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absolute transcendence of God, which he attenipts 
to connect with Pantheism by regarding God abso- 
lute causality, and as multiplying liimself through 
his indwelling love in all things. _ His theology is 
twofold — on tlie one hand, descending from God to 
created things, and concluding from these the 
absolute inexhaustible being of the One ; on the 
other hand, rising from things to God, denying of 
him everj’thing that is conceivable, .and hnding 
liim exalted .above truth .and error, being and not- 
being. ‘The divine darkness is unapproach.able 
light.’ The Inc.arnation is part of the self-unfold- 
ing of God in the world, and the redemption of the 
individual is mediated by the three degrees of the 
he.avenly hierarchy, and by the tluee degrees of the 
church’s hierarchj' — bishops, priests, and deacons, 
and tlie media between them are the six ‘mysteries’ 
or .symbolical priestly actions, to each of which is 
attributed a .special mysterious significance. The 
standard edition is that of the Je.suit Balthasar 
Corderius (Antwerp, 1634; Brescia, 1854; and re- 
printed in Migne’s collection ). There are transla- 
tions in Genn.an by Engelhardt (182,3), and French 
byDarboy(lS45). ‘Seel)KXlS(ST); .and tlie .studies 
by Hipler (1861), Niemeyer (1869), and Schneider 
(1884) ; Domer’s Doctrine of the Person of Christy 
<Iiv. ii. vol. i. ; Hamack’s DogmcHgeschidde, vol. 
ii. ; and Wcstcott in the Contemporary (1867)- 
Dionj’Sill.S the Elder, tyr,ant of Syracuse, w.as 
bom about 430 li.C. He was originally a clerk in 
.a public office, but early showed a p.assion for politi- 
c.ai and military distinction. IVhen tlie Agrigen- 
tincs, after the conquest of their city by the 
Carthaginians, charged the Syr.acusan geneiuls with 
treachciy, Dionysius supported their accusations, 
and induced the Syracusans to appoint new com- 
manders, of whom 'lie himself was one. But in a 
very short time he supplanted his colleagues also, 
and so made himself at twenty-live absolute ruler 
of the city. To strengthen Ins position he niamed 
the daughter of Hermocrate.s, the hate head of the 
aristocratic party. After suppressing with ferocity 
several insurrections, and conquering some of the 
Greek towns of Sicily, he made preparations for a 
groat war with the Carthaginians, wJiich beg.an in 
397. .\t first fortune favoured Dionysius, but after 
a short time he suficred a series of revei-ses so 
calamitous, that all liis allies .ab.andoned him, and 
ho was shut up in Syracuse apparently without hope 
of escape. hen he was about to fall .a victim to 
de.spair, a iicslilcnce broke out in the Carthaginian 
licet. Dionysius took courage, and suddenly att.ack- 
ing his enemies by land .and sea, obtained a com- 
l>lete victory. In the years 393 .and 392 the Car- 
thaginians renewed hostilities, but were defe.ated 
on both occ.asions, and Dionysius was enabled to 
conclude a most advant.ageous peace. He now 
turned his arms against Lower It.aly, and in .387, 
after a siege of eleven months, captured llhcgium. 
From this time he continued to exercise the gre.atost 
inllucnce over the Greek cities of Lower It.aly, 
while his llcets swejit the Tyrrhenian and Adriatic 
.se.as. But Dionysius w.as not contented with the 
re(>ut.ation of being the first warrior and statesman 
of his age ; he wished to shine as a iioet also. He 
even ventured so far .as to contend tor the prize .at 
the Olympic games, but the best reciters of the 
time, reading his poems with their utmost art, 
could not induce the judges to decide in hi.s favour. 
Diony.sius wtus more successful .at .-Vtliens, where 
ho several times obtained the second and third 
prizes for tragedy, his last production obtain- 
ing the first. He also invited m.anv poets and 
nlulosophci-s to his court, as Phil'oxenu.s and 
I’lato, hut these distinguished guests were not 
always safe from his cajiricious violence, lie 
adorned Syracuse with sjdemlid tcmplc.s and public 
buildings. One of his works was the gloomy and 
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tenible rock-hewn dungeon called Lautumim. In • 
.368 he renewed the war with the Carth.aginians, 
whom he wished to drive out of Sicily altogether, 
but died suddenly next ye.av, not. without a sus- 
picion tluat his physician had hastened nature to 
make f.avour with liis son. Dionj’sius_ was a most 
vigorous but unscrupulous niler. His last years 
were tormented with an excessive dread of 
treachery. 

Dionysius the Younger, son of the preceding, 
succeedetl his father in 367 B.C., and celebrated his 
accession by a splendid festival, which lasted 
ninety days. His political education had been 
designedly neglected bj"^ his father, and in conse- 
quence he grew up an indolent, pleasure-loving, and 
dissolute prince. Dion (q.v.), who was at once his 
father’s son-in-law and brother-in-l,aw, sought to 
improve him by the instructions of Plato, but his 
ende.avours were frustrated by Philistus, the his- 
torian, who disgracefully encouraged the excesses 
of the youth. Dion was banished, but afterwards 
returning to Sicily, expelled Dionysius from Syra- 
cuse in 356. The latter fled to Locri, the birth- 
place of his mother, Doris, where he was hospit.ably 
received. He repaid the kindness of the Locrians 
by making himself master of their city, which he 
ruled despoticallj’ for several years. In 346 the 
internal dissensions of Syracuse enabled him to 
return thither, and here he ruled for three yeare 
until Timoleon c.ame from Corinth to free Sicily. 
Dionysius soon had to surrender, and was allowed 
to spend the rest of his life at Corinth, where he 
haunted low company, spent his means, and had to 
keep a school for bread. 

Dionysius Exignns (or ‘the Little’), so 
named either from his small st.ature, or by his own 
monkish humility, was a Scythian by birth, and 
became abbot of a monastery at Home, where he 
died in 556. He was one of the most leanied men 
of his time, translated various theological writings 
from Greek into Latin, and is especially noted for 
his fixing of the Christian era (see Chroxologv), 
and his collection of canons. See Canon Law. 

Dionysus. The woi-ship of Dionysus, who was 
originally the god of vegetotion, and not till after 
the time of Homer the god of wine, w.as borrowed 
by the Greeks from the 'Thracians. When adopted 
as a Greek god he was natur.ally made the son of 
Zeus, the sky from which falls the rain that makes 
the vegetation giow. His mother, Bemele, was 
destroyed before his birth through her own folly in 
begging the sky-god to,vi.sit her in .all his m.ajesty 
of tliunder and lightning. As the remainder of 
the period, of gestation was accomplished in the 
thigh of Zeus, the paternity of Dionysus was made 
doubly sure by the mv'th, .and Dionysus was 
called the ‘ twice bom.’ The spread of the wonshi]) 
of the god is mirrored in myths whicli represent 
him as bestowing blessings on those who .accei)ted 
him, and madne.s.s on those who, like Lycurgiis and 
Pentheus, resisted him. 'The peculiar characteristic 
of the cult is that it is orgiastic. Of the orgies ns 
they were actually celebrated we may fomi an idea 
from the way in which at the present day in France 
(on the four dcs brandons) the peasants carry 
torches, and_ utter loud cries, for the purpose of 
insuring fertility in viney.ard and orchard ; and in 
South Germany they dance and leap and make 
every kind of noise in order to ‘rouse the corn,’ 

‘ to wake the spring ’ — the madder the dance and 
the cries, the more cflectual the invocation. In 
mythologj,' the ‘orgies’ are imagined as beinr' 
jierfqnned by Mamades, Bacch.antes, and others^ 
who in their ecstasies rend animals to pieces, as thev 
1 nish with their torches by night over the land. 

J art of the cult of^ Dionysus consisted in eating 
oxen and goat.s, which were regarded as tlie incai^ 
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nation of the generative power of ■which Dionysus 
was the god. Mythology makes Dionysiis himself, 
under the name of Zagreus, to have been devoured 
bj' the Titans ; his heart alone was saved, and he 
was horn again as the son of Semele. The orgiastic 
worship of Dionysus explains the fact that wine 
when it became known was regarded as the gift 
of Dionysus (see Bacchus). — The Dionysta were 
festivals held in his honour throughout Greece. 
In Attica alone there were four Dionysia at difler- 
ent seasons of the year— the most important, the 
Lctimu, celebrated with a procession and scenic 
contests in tragedy and comedy, out of which gi'ew 
all the glories of the Greek drama. 

Dioou. See Cycads. ' 

DiopliailtUS. one of the last of the great Greek 
mathematicians, lived at Alexandria, most prob- 
ably in the second half of the 3d centiny of our 
era. He died at the age of eighty-four. The titles 
of three of his works are Arithmetics, Pohigonal 
Numbers, and Porisms. Of the first, whic^i con- 
sisted of thirteen books, only si.x remain ; of the 
second we possess merely a fragment; and the 
third has been entirely lost. The Arithmetics is 
the earliest extant treatise on algebra, but it would 
be rash to say that Diophantus was the inventor 
of algebra, though to what extent he was indebted 
to his predecessors cannot now be decided. The 
first book of the Arithmetics is occupied with pro- 
blems leading to determinate efiuations of the first 
degree, the rest of the books with problems leading 
to indeterminate equations of the second degree, 
the sixth book in particular being devoted to the 
finding of right-angled triangles where some linear 
or quadratic function of the sides is to be a square 
or a cube.. The treatise on 7W»/i7on«f Numbers ia 
not analytical but synthetical — i.e. in the nianner 
of Euclid’s arithmetical books— and in it num- 
bers are represented by lines. The Porisms were 
probablj' a collection of propositions on the pro- 
perties of certain numbers. Tlie first transla- 
tion of Diophantus was into Latin by Xyl.ander 
(IVilhelm Holzmann) in 1575. The only edition 
of the Greek text is that by Bachet, published 
along with a Latin translation in 1G2I, and 
reprinted with the addition of Fermat’s notes and 
many misprints in 1670. A translation into Ger- 
man by Otto Schulz appeared in 1822. See T. L. 
Heath’s Diophantos of Alexandria (1885). 

Diophautine Analysis, so called from Dio- 
phantus, is that part of algebra which treats of the 
finding of particiilar rational values for general 
expressions under a surd form. A simple example 
of a diophantine problem is to find a right-angled 
triangle whose tliree sides are expressible by 
rational numbera, or in other words, to divide a 
square number into two squares (Diophantus, 
Arithmetics, ii. 9). A .diophantine theorem less 
’ simjile is the statement of Fermat, which even yet 
has only been j)artially proved, that the equation 
x" + y" = s’‘'is impossible for eveiy integral value 
of It greater than 2. The diophantine analysis is 
really a part of what is now called the theoiy of 
numbers, and its development is to be sought in 
tlie writings of those mathematicians, from Fermat 
and Euler downwards, who have cultivated this 
subject. Much information reg.arding it will be 
found in the second part of Eiilei'a Algebra. 

Dioptrics is that branch of geometrical optics 
which treats of the transmission of rays of light 
from one medium into another differing in kind. 
It consists of the results of the application of geo- 
metry to ascertain in particular cases the action 
of what are called the laws of refraction. See 
Optic.s. 

Diorniiia. See Panoeama. 

Dioritc. See Teap-eocks. 


Dioscorca'cete, an order of Monocotyledons, 
of which the genus Dioscorea (see Yam) is the 
type. There are about 150 species, temperate or 
tropical, all twining shrubs, with large rootstocks 
or tubers. Tamils (Testudinuria) clcphantipcs, a 
South African species, sometimes called Elejniants’ 
Foot, and Hottentots’ Bread, has a large fleshy 
rhizome, ivith a rough cracked bark, whidi is used 
as food by the Hottentots in times of scarcity. Its 
congener, T. communis ( Black Bryony ), is the only 
British representative of the order. 

Diosco'ri(l6s, Pedaciu.s, or Pedaxius, a 
Greek physician, was a native of Anazarba in 
Cilicia, and, probably in the 2d century of our 
era, accompanied the Roman armies as physician 
through many countries. He has left a great work 
on materia medica, in five books, in which he treats 
of all the then known medicinal substances and 
their properties, real or reputed. His authority in 
botany and materia medica was long undisputed, 
and is still maintained in the East. The best 
editions of Dioscorides, including some smaller 
works bearing bis name, are by Saracenus (1598) 
and Sprengel (2 vols. 1829-30). 

Dioscuri. See Ca.stor and Pollux. 
Diosiiin. See Bucku. 

Dios'pyros. See Date Plum, and Ebony. 

Dip, in Geology, is the inclination of strata 
downwards into the earth. The amount or angle 
of dip is the degree of deviation from a level line, 
or the plane of the horizon. See Horizon. 

Diplitlieriil (Gr. diphthcra, ‘a pellicle’) was 
descriljed in 1826 by M. Bretonneau of Tours as a 
form of very fatal sore throat, occuning chiefly in 
cliildren, and ajit to be confounded with Croup (q. v. ), 
with malignant sore throaX (Angina Mluligna), as 
it is found in connection with Scarlet" Fever (q.v.), 
and with acute Tonsilitis (q.v.). Diphtheria is dis- 
tinct from these diseases, not only in the symptoms, 
hilt in the character and position of the morbid 
changes on the inucous membrane. It begins by 
malaise, feeling of chilline.ss, loss of appetite, head- 
ache, and more or less fever ; soon the throat feels 
hot and painful, -whilst the neck is stiff and tender. 
If seen early, the throat is red and swollen, but 
a false membrane of yellowish or grayish colour 
quickly appeai-s in spreading patches on an in- 
flamed and ulcerated base in the pharynx or back 
of the throat, and often extends down the ocso- 
idiagus or gullet, one side usually being more 
affected than the other. There may be enlarge- 
ment of the glands at the angle of the jaw, and 
albuminuria generally occurs at some stage of the 
disease. Diphtheritic membrane may be got on 
any mucous surface, or even on a wound ; if it 
extends into the larynx, it gives rise to cough and 
difficulty in breathing. The throat affection is 
often accompanied- by a low and very dangerous 
form of fever, -with great and rapid loss of the 
patient’s strength, which is still further reduced by 
the inability to take food ; riii other cases, the 
disease is fatal by paralysis of the heart, or by 
suffocation, due to invasion of the larynx, when 
tracheotomj' may require to be resorted to. After 
the acute disease is over, the recovery may be 
delayed by paralytic symptoms of various kinds ; or 
simply by extreme debility, with exliaustion and 
loss of appetite. Diphtheria is cont.agious, and has 
the peculiar tendency of tacking itself on to other 
diseases, especially scarlet fever, when it assumes a 
very fatal g.angrenous fprin. Daniji and temjierate 
climates seem to favour its, develoiiment, while the 
contagium may remain dormant for long penods. 
Outbreaks have been directly traced to impure 
drainage and bad water. One attack affords only 
slight protection against recurrence. The treat- 
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ment aims at keeping up the f [f S^h of the 
patient hy means of concentrated beef-tea, milk, 
e""-flip, and alcohol. Iron in large doses is most 
varuable, and sometimes nuinme. Locally, soU- 
ents such as lactic acid or lime-water, are applied 
to the throat hy a brush; antiseptics are also use- 
ful, the best being Condys fluid, carbolic acid, 
and borax. Caustics ought not to be used; 
cauterisation, formerly in use, being cniel, dangei- 
ou'., and useless ; and the best aiithonties do not 
.sanction the excision of the diphtheritic membrane. 
The paralysis may require to be treated with 
electncity. See Gehm Theoey. 

DiplltllOllgr (Gr., ‘having a double sound’) 
means two vowel-sounds following one another so 
clo.sely as to form but one .syllable, as in out. In this 
combination the sound is really composed of an a as 
heard in father, and an u as lieard in Manj' 

double vowels in English are not re.al diphthongs, 
there being only one sound heard. The only real 
diphthongs being i, as in high ; i in age ; oi in boil ; 
Olein how; and cw in mew. The spelling of the 
English language has little or no relation to the 
pronunciation in this matter. In many syllables 
written with two vowels, only one sound is heard, 
as in bread. The single vowel-letters, again, often 
liave a diphthongal sound ; thus the long sound of i 
as in high, is really composed of the sound of a, as 
heard in father, and that of c in me ; and tunc is 
pronounced as if written teun. Such words as 
bread, fcld, which are now monophthongs, were 
doubtless at one time real diphthongs, and are still 
so pronounced in many parts of England. On the 
other hand, the ac in such words as aerated is not 
a diphthong, and to write arated is of course 
uTong. 


Diplo'inn (Gr., ‘a paper folded double,’ from 
diplou, ‘ I double,’ or ‘ fold ’ ). This term originated 
in the ancient custom of writing solemn documents 
on two tablets of wax, which were doubled, or laid 
one u])on the other (see Dii'TYCii), or on writing 
material which was folded. The Roman emperors 
were in the habit of giving diplomas to public 
servants, and to couriers, to enable them to procure 
the use of the public servauts and horses ; hence 
diploma came to signify a royal charter or prince’s 
lettera-patent. The term is now mostly applied to 
instnnneiits given by universities and other learned 
societies, in proof of the holder having attained a 
certain degree ; to the licenses held by physicians 
and .surgeons ; and to certificates of merit awarded 
at exhibitions. 

l>il)loiiiJlcy is the art of conducting the inter- 
course and adjusting the mutual relations of nations. 
The term owe.s its origin to the ancient use of 
public documents, known as diplomas, from their 
being written on two leaves or double tablets. 
I'rom the point of view of the philosophy of law, 
diplomacy arises out of the necessary interdepend- 
ence of states. This interdependence being recog- 
nised, the rights and duties of political intercourse 
flow from the rights and duties of recognition ; and 
it is, consequently, from the general doctrines of 
the recognition of state-existence that the special 
princiides of legation are to be deduced. Recog- 
nition iiiqdie.s se)>arate existence, not potential 
only, but .actual, and therefore onlv states having 
such sej>amte existence are entitled' to exprc.ss their 
will through sep.ar.ate diplomatic agents. It is on 
this ground that the right of legation is denied to 
colonies, however import, ant or di.stant from the 
parent st.ate. A limitation in the rights and dutie.s 
of legation also arises in the c.asc of semi-barbarous 
mitions, who-e mnnicip.al law and the judgments of 
who'C courts are not recognised by cinlised states. 
Diplomacy has arisen out of the development of 
the Euroj.ean powera, and, .os a uniform system, it 


DIPLOMACY < 

is even now confined chiefly to these powera. Its 
practical lailes are embodied partly in those inter- 
national'customs and usages which constitute avhat 
may be called common, and partly in those treaties 
which may be regarded as statute intern.ational 

* The frequent necessity for rapid decision in. this 
department of politics has compelled even those 
nations who most jealously guard their constitu- 
tional rights to intrust at least provisional power 
of action to individual rulers. Thus in Brit.ain 
the sovereign, independently of parliament, has 
technically the power to make peace and declare 
war. "riie practical guidance ot the relations of 
Britoin with foreign states is committed to the 
Secretaiy of State for Foreign Aflaiis and his de- 
partment. The power, however, of sending ; am- 
bassadoi-s to, and receiving ambassadors from foreign 
nations remains an unalienable luivilege of the 
crouTi. It was doubted whether an exception had 
not been made in the case of Rome, by the statutes 
passed against pap.al encroachments; but such 
doubts were removed by 11 and 12 Viet. chap. 108, 
which authorises the sovereign to enter into diplo- 
matic relations, provided that no pereoii in holy 
ordere in the Church of Rome, or Jesuit, or member 
of any other religious order, community, or society 
of th'at church, bound by monastic or religious 
vows, sh.all be received as amb.assador in London. 

The existing diplomatic hierarchy, as fixed bj' 
the annex to the Tre.aty of Vienna in 1815, falls 
into three ranks. ( 1 ) '’Ambassadoi's, legates, or 
nuncios, who .alone have the representative charac- 
ter; (2) Envoys extraordinary, or ministei’s pleni- 
potentiary, accredited to sovereigns; (.8) Charg6s 
d’Aflaires, who .are entitled to transact business 
only with the Minister for Foreign Aftairs. Eveiy 
diplomatic agent must be funiished with a letter 
of credence st.ating the general object of his 
mission, and requesting th.at full faitii and credit 
be given to what he shall say on behalf of his 
court. From the moment that a public minister 
enters the territory of the state to ndiich he is sent, 
until he leaves the country, he is entitled to an 
entire exemption from the local jurisdiction, both 
civil and criminal. An English amb.assador, with 
his family and suite,' whilst abroad in the public 
sendee, _ is held to be domiciled in England ; his 
house is on English ground, and he carries the 
mnnicip.al laws of his own state along with liim. 
Debts incuired in his public capacity must be sued 
for in England, and, in the event of his transgress- 
ing the laws of the foreign nation to yvhich lie is 
accredited, he can be dealt with only diplomatically 
— i.e. England must be called upon' to punish him. 
An ainbassador, as representing a sovei'eign power,. 
r,anks in the court to which he is accredited imme-' 
diately after the princes of the blood-roy.al. 

The inteiTiational 'Law of Europe has attributed 
to certain st.ates what are called royal honours,. 
which entitle the states by whom they are possessed 
to precedence over all othera who do' not enjoy the 
same rank, along with the exclusive right of sending 
to other st.ates diplomatic agents of tlie first rank. 
Such 7-oyal honours are enjoyed by the empire.s and 
kingdoms of Europe, and amongst Catholic states 
by the po]ie ; .and the same right e.xtends to the 
United .States of America. ‘VVhere the rank of 
diflerent state.s is equ.al or undetermined, difterent 
expedients have been resorted to for the pui'iiose of 
avoiding a contest, and at the same time securing 
riie resjicctive rights .and pretensions of the parties. 
Tins sul)joct Avas left by tlie Conf^icss of Vicuna on 
the ancient footing of custom. The most important 
of tliese expedients is what is called the ultcrmd, by 
winch the rank and place of the various powers are 
ch.anged from tinie to time, either in a certain 
regular order, or in one determined by lot. Thus, 
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in drawing up public treaties and conventions, it is 
tlie usage of the powers to alternate, both in the 
preamble and the signatures, in such a manner that 
the name of each state stands (ii-st in the copy 
intended to be delivered to it, whilst the others are 
arranged in the order determined by lot. 

Colloqiiially tlie term is frequently applied to con- 
duct which, if not altogether fraudulent, is charac- 
terised by a certain degree of cunning and subtletj'. 
This use of the word probably arose from the 
popular impression that, in conducting the a(faii-s 
of nations, there is in use a code of morality which 
would be condemned if practised by individuals in 
their intercourse with each other. Nor, judging 
from the old literature of legation, can it be said that 
this popular conception of the ambassador and his 
functions was altogether unfounded. Of late j’eare, 
however, the general .progress of international 
morality, and more advanced conceptions of inter- 
national relations, have considerably modified the 
older view of the functions of diplomacj' and diplo- 
matists. Speech in the mouth of a diplomatist is 
no longer an instrument for the concealment of 
thought ; an ambassador is no more n. functionary 
commissioned ‘to lie abroad for tlie advantage 
of his country,’ but one selected to tell the truth 
on her behalf. In conducting honest negotiation 
with a view to preserve peace anion" the nations, 
so long as it is consistent witli the honour of 
his country ; in seeing that tlie rules of justice are 
observed among men ; in preserving tlie weaker 
states against the more powerful ; and in tlie 
less iniposing, thougli not less difficult dutj' of 
watching over the equitable administration of the 
minor rules of international law, there lies before 
the modem diplomatist a sphere of action as honour- 
able as it is arduous. 

General, convenience early suggested the use of 
one language in dqilomatic intercour.se. For many 
centuries Latin was the ordinary medium of ]Jolitical 
coiTespomlence, but the iireii'onderance of Spain 
towards the end of the ,15th century contributed to 
the general dill'usion of the Castilian tongue for this 
purpose. 'This again has been siinei'seded by the 
language of France, which, since tlie age of Louis 
XI\L , has become the almost univei-sal diplomatic 
idiom of the civilised world. — The phrase Corjys 
Diplomatique is usual for the whole body of 
ministers who are present at any court as repre- 
sentatives of foreign countries. 

Diplomatics, a term sometimes applied to the 
science of dealing with ancient writings, is equiva- 
lent to Palmography (q.v.). 

Diplozoon (Gr., ‘double animal’), a remark- 
able flat worm or Treniatode. It consists of two 
organisms fused together. The embryo, known as 
Diporpa, is ciliated and free-swimming, but soon 
relapses into parasitism. It lo.ses its cilia, settles 

on a minnow’s 
gills, loses its 
eyes, and remains 
for weeks or 
months like 
many another 
Fluke (q.v.). 
Finally, however, 
a curious pheno- 
menon occurs. 
One individual 
moors itself by 
its ventral sucker 
Diplozoon paradoxum. to a conical knob 

(From Leunis, after Zeller.)' on. the back of 

another, ‘ which 

thereupon so twists itself as to fix the first in- 
dividual in the same manner.’, The cones and 
suckers are closely fused, but otherwise the second- 


arily twin animals remain independent. This double 
Treniatode well deserves its name of Diplozoon 
paradoxum. See Zeller, Zcitschcr. f tviss. Zool. 
xxix. ( 1877 ). 

Di pnoi (lit. ‘double-breathers’), a small order 
of fishes in which the air-bladder has become ' a 
single or double lung. See Ceratodus, Lepido- 
siREN, and Mud Fishe.s. 

Dippcl’s Animal Oil, a panacea invented 
bj'. Johann Konrad Diiqiel (1673-1734), a German 
chemist and alchemist. ■ It was obtained in tlie 
manufacture of ammoniacal prot\ucts by the dis- 
tillation of bones. A mixture of oils passes over, 
and these, after being repeatedly distilled, eventu- 
ally yield an aromatic liquid, free from fetid odour. 
This obtained a gi'eat reputation as an antispas- 
modic, and being present in the old spirit of harts- 
horn, gave it properties somewhat different from 
those of the modern sal volatile. Oirin" to the 
careless way in which it was usually manufactured, 
and the consequent disgusting odour and taste 
which it possessed, it has been quite discarded and 
is no longer used in medicine. 

Dipper (CAc/hs), ■ a genus of birds in the 
Tlinish family (Tiirdida'), distinguished by an almost 
straight, compressed, sharp-pointed bill, by the 
possession of a nostril valve, and still more by their 
peculiar manners and habits. They frequent clear 
pebbly streams and lakes, feeding chiefly on molluscs 
and on aquatic insects and their larvre, which 
they seek even under water, diving with great 
facility, and moving about by hell), of the wings. 
The dipper carries its rather short tail elevated 
after the manner of wrens, which it also resembles 
in the ‘ frequent becks ’ or dipping of the head, 
accompanied witli an upward jerking of the tail. 



Water Ousel (Cindus aquaticiis). 


One species is found in Britain, the Common 
Dipper or 'Water Ousel {C. aquaticus), a bird 
rather smaller than any of the British thrushes, of 
a generally grajdsh-black colour, ivith throat and 
upper part of the breast pure white. It is found 
throughout the whole of Europe and the north of 
Asia, but chiefly in hilly and wooded districts. It 
is not greg<arious. The dipper never fails to attract 
notice, as it sits upon some stone in the midst of or 
beside the stream, its white breast rendering it con- 
spicuous as it repeats the movement from which it 
derives its name. Its song is not confined to the 
breeding season, and may even be heard among the 
frosts of winter. There is, of course, no truth in 
the common belief that the bird can walk on the 
ground at ’ the bottom of the water. The very 
curious nest of interwoven moss, doihed and with 
the entrance on the side,. is built usually in some 
mossy bank close by a stream, and often near or 
under a cascade. The dipper breeds twice in the 
year. The statement often made that it eats the 
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s]iaA\Ti of 8almon and other fishes, in the belief of 
wliich it is much pei*secuted in Scotland, has ne^er 
iieen sufiicientiv authenticated. Nine other species 
of uorld-u-ide distribution are known. 

DippinS-liecdlc, or Dip Circle. The mag- 
netic dip or inclination, one of the tlirep elements 
necessaiw for the complete determination of the 
eartli’s tot.al m.agnctic force at any place, is defined 
to lie tlie angle which the magnetic axis of a magnet, 
siringing freely in the plane of the m.agnetic men- 
di.an, makes mth the horizon. The dipping-needle 
which is employed to determine its amount at any 
place, consi.sts essentiallj', therefore, of a magnetic 
needle suspended in the plane of the magnetic 
meridian, so that it can indicate, on a graduated 
circle in its plane, the angle required. In tlie 
accompanying figure one form of the instnimcnt is 
represented. A is a vertical brass circle, graduated 
into degrees and fractions of a degree, inclosed be- 
tween circular glass doom (one of which is seen 
opened in the figure), and supported on the pillar 
P. This pillar tits into a socket in the horizontal 
circular disc B, also graduated at its margin, and 
from the base of the pillar two flat brass .strips, 
CD, reach on opposite sides to the graduated 
edge. The horizontal disc is supported on three 
legs, whose lengths can be adjusted by screwing or 
unscrewing. On this horizontal circle the vertical 
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circle can be turned in azimuth. The needle, NS, 
a thin flat piece of steel, ])niiited at both ends, is 
suspended in the pl.ane of the vertical circle by 
means of hard, polished, cylindric.al axles passing 
through its centre of gr.avity, and rolling on the 
agate edge.s, EE. Wlien the indications of tlie 
needle are not actually being read, the axles mav 
ho raised _bv, so as to re.st on, two Y-sh.aped brass 
edges, -which are lifted or dejires.sed ag.ain bv tuniiii" 
the handle H. On the outside of the glas.s door a 
light cross-bar carries a Hat rod, at each end of 
which a magnifying lens or microscope is pl.aced to 
read oil’ the dip of the needle as indicated bv its 
ends, on the giaduated vertical circle. For' the 
purpose of .setting the one circle tnilv horizontal 
and the other truly vertical, one ]cvel,‘L, is iilaced 
on the horizontal circle, and another, M, on the top 
of the vortical circle. ‘ 

If the needle bo swinging freelv in the tilane of 
the magnetic meridian, if its centre of gravitv lies 
in the axis on which it is free to rotate, and 'if its 
magnetic axis coincides with its axis of figure, it 
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will correctly indicate the dip. But_ there are 
numerous errors possible in such an instnimcnt 
wliich can only be avoided by taking the mean of two 
observations which have errora of equal amount but 
of opposite sign. This duplication of observations 
has to be carried out for each of the known possible 
instrumental errors, so that finally Die true angle 
of inclination or dip is obtained, as the mean of no 
le.«s than sixteen readings. The eiTors in q^uestion 
may be due to the following causes ; ( 1 ) The ver- 
tical circle may not be properly set, and in conse- 
quence, when the needle is standing vertically, it 
does not point exactly to 90°, as it should ; (2) the 
bearings of tlie needle may not be exactly in the 
centre of the circle; (_3) the centre of gravity of the 
needle may not be in the axis on wliiclj it can 
rotate ; (4) its magnetic axis may not coincide with 
its axis of figure; (5) there may be friction or 
adhesion at the bearings. _ _ ■ _ 

In making an observation of the inclination with 
the instrument, the first requisite is the adjustment 
to verticality of the vertical circle by means of the 
levels. The plane of the magnetic meridian must 
then be found, and the axis turned round until the 
vertical circle is in that plane. This is done by 
finding the position in which the needle st^ds 
vertically, for in that position, which is at right 
angles to the plane of the magnetic meiidian, the 
horizontal component of the earth’s magnetic force 
is non-eflective, owing to the mode of suspension ; 
the vertical component only is effective, and c.auses 
the needle to hang vertically. The plane of the 
needle is then moved through 90°, and is thus 
brought into the magnetic meridian. In making 
this observation of the plane in which the needle 
stands vertically, it is necessaiy, in order to elimin- 
ate the efi’ect of faults in construction already 
noted, to take a reading from the lower end, and 
one from the uiiper end of the needle ; then, turn- 
ing the circle round through 180°, to make other 
two in the same way ; the mean of these four read- 
ings, with 90° subtracted, gives the plane of the 
meridian. To determine the angle of diji, four 
readings are taken, two with the face of the instra- 
ment towards magnetic east, and two with it facing 
magnetic west ; one of each two beiii" with a 
marked side of the needle facing the circle, the 
other being in the revei-sed position. The needle is 
then magnetised afresh, so tliat its polarity is 
revei-sed, and another series of four similar readings 
is_ obtained. The mean of these’ eight re’adiiigs 
gives the tnie amount of the inclination. 

The turning of the instinment through 180° is to 
avoid any error due to that noted above as ( 1 ) ; to 
counteract (2), readings of both ends of the needle 
are taken; presenting both faces (or sides) of the 
needle, neutralises the eH'ect of any error such as 
(3) ; erroi-s such as (4) are obviated bv the revei-s.al 
of polarity. 

The dipping-needle is not of such foini as is 
convenient for _ continuous registration; for these 
requirements — i.e. the variations of tho vertical 
component of the earth’s magnetic force, the 
vertical force magnetometer is used. See hlAG- 
KETOMETER. 

Diprotodoil, a huge Austr.alian tertiary 
mai-siipial, a gigantic kangaroo. The head alon'e 
was 3 feet long. See Kangaroo. 

IMp.saccjc, or Dii*.sacace.e, the order of Teasel 
(q.v.) and Sc.ahious (q.v.). 

IMp-Sil.s, a genus of non-venoniotis serpent.s of 
the family Colubriformes. The body is much coni- 
prcsswl laterally; the he, ad is thick,‘bliint, and dis- 
tinct from the neck; the scales are smootlh Thev 
are nocturnal, arhoreal animals, feeding chiellv 
on lizartK, find .small Inrds, and are most 

aimndant in neotrojiical and oriental regions. 
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D, dcndropMla, from the East Indies, is over six 
feet in lengtli. Dipsos 
cyanodon is ‘a large and 
beautiful species found in 
Java and Sumatra. 

Dip-sector, an astro- 
nomical instrument for de- 
termining the dip of the 
horizon, is in principle simi- 
lar to the .Se.xtant (q.v.). 
See Horizon. 

Dipsoiunuia, or Oino- 
MANIA, as it is now some- 
times termed, is a recurrent 
foiTO of insanity, and con- 
sists in a paroxysmal crav- 
ing for stimulants which 
impels its victim to indulge 
the insane propensity at 
all hazards. An attack, 
wlien once begun, is almost 
invariably carried on until 
the poison puts an end to 
, the possibilitj’ of further 

Dipsas cyanodon. excesses, either by sheer 

exhaustion of tlie system 
or hj' failure of the digestive processes. When the 
paroxysm has passed, there may he a prolonged 
period of abstinence, hut contact with alcohol in 
any form is apt to he hut the prelude to another 
lapse into the insane gratification of the imperious 
appetite. This condition is usually associated with 
mental decay, and more especially with moral 
degi'adation; and the sufferer sinks into a condition 
in which he shows little intellect beyond the low 
cunning and tricky deceit necessary to . obtain the 
means wherewith to indulge his impulsive craving 
for drink. It occasionally arises from vicious 
habits due to want of self-control and self-respect, 
Irtit much more commonly lias its origin in some 
inherited tendency to mental disturbance. Dip- 
somania is therefore, as might be expected, one of 
the many _ manifestations of hereditary unsound- 
ness of mind. Viewed in this light, the present 
state of the law in Great Britain is entirely in- 
adequate to meet such cases, and it is to be hoped 
that legislation may be obtained granting powers to 
deal effectively with them, and prevent the grave 
social evils which they produce. See Alcoholism, 
Insanity, and Inebriates. 

Dip'tcra (Gr., ‘two-winged’), a large order of 
two-winged insects, distinguished even by Aristotle, 
includes the house-fly, blow-fly, midge, daddy-long- 
legs, gnat, mosquito, &c. The most important 
general characters are as follows : The wings are 
two, transparent, never folded, with jiredominant 
longitudinal veins ; the hind-wings are transformed 
into small ‘balance'rs’ or ‘hal teres,’ rarely absent; 
the mouth organs are adapted for piercing and 
sucking, the palps on the firet pair of maxillm are 
free or absent, those of the second pah' are modified 
into a tongue ,or labella ; there is a complete meta- 
morphosis ( larva, pupa, and imago ) ; the larva is a 
footless maggot or a grub with secondary feet, its 
mouth parts are adapted for biting or for sucking ; 
those of the pupa are adapted for sucking. The 
oi'der is very large, numbering probably from 15,000 
to 18,000 species, not including the fossil forms pre- 
served in amber and the like. Many species, both 
as adults and as larviu;, are direotlj' or indirectly of 
economic importance because of their attacks on 
man, domestic animals, household stores, and culti- 
vated plants ; others again mitigate the ravages 
of other insects. The order -will be sufficiently 
illustrated under separate articles — e.g. Blow-fly, 
Corn Insects, Daddy-long-legs, Flea, Gnat, 
Hessian Fly, House-fly, Mosquito, «S:c. See 


Low, Bcschreibimg europatscher Dipteren (1869-73); 
. Taschenberg, Die Flbhe (1880); and F. Walker, 
Insecta Britcmnica : Diptem (1851-56). 

Dipteraccie, or Dipterocarpace^, an East 
Indian order of thalamifloral dicotyledons, including 
about 112 species, of which many are majestic trees, 
valued alike for timber and balsamic resins (see 
Sal, Copal, Dammar, iStc.). Diptcrocarpvs turhin- 
atus, the Gurjun tree, and other species, yield a 
fragrant oily resin, the so-called Gurjun balsam, 
while that of other species is sometimes called 
Dammar. 

Diptych, a two-leaved writing tablet, in which 
were inscribed the names of living or dead Christians 
to be read aloud dui'ing tlie celebration of tlie 
eucharist. The practice was due originally to a 
custom under the Homan empire of magistrates, 
such as consuls, pra?tors, and rediles, at the com- 
mencement of their office, giving away tablets in- 
scribed with their names and portraits. In Chris- 
tian usage it was in verj' early times customary to 
inscribe the names of dead bishops — a beginning 
of the calendars and martyrologies of later days. 
The insertion of the names of living persons ma3^ 
have had its origin in the ancient recital of the 
names of those who had voluntarily furnished tlie 
elements for tlie holy communion. It afterwards 
w^ extended to include the names of the living 
faithful, especiallj^ those in authority, ecclesiastical 
and civil. The commemoration of the faithful dead 
was originally distinct from any special prayer on 
their behalf. The earliest diptj^chs in existence are 
not older than the 5th century of our era. They 
are of various sizes, rarelj' exceeding eight inches 
bj- four, are sometimes of ivory and metal, as well 
as wood, and are adorned with an art that is 
elaborate, if not alwaj's beautiful. 

Dipiis, See Jerboa. 

Dir'cc, wife of Lyons, treated with great cruelty 
her husband’s divorced wife Antiope. The sons of 
Zeus bj' Antiope took vengeance on their mother’s 
foe b^' tj'ing her to a wildlmll, which dragged her 
about till she died — a subject represented in a 
famous antique statue group. 

Dircks, Henry, civil engineer, bom at Liver- 
pool, 26th August 1806, is knpwn as the author of 
works on perpetual motion ’ ( 1861 ) and electro- 
metallurgj'; of The Ghost (in which he describes 
his invention, commonly called ‘Pepper’s Ghost’) 
(1863), of a life of the Marquis of Worcester ( 1865), 
of Invcntoi's and Inventions (1867), and of novels 
and essaj's. 

Director, one of a number of persons appointed 
to conduct the affairs of joint-stock undertakings, 
such as banks, railwaj's, water and gas companies, 
fire and life assurance companies, and various kinds 
of manufacturing and trading companies. See 
Company. — Director is a name used bj' Catholics 
for a spiritual guide and confessor. 

Directorium is the part of the Catholic 
church calendar which gives _ the order of the 
festivals and prescribes the services for the several 
daj's of the j^ear. 

Directory, a name applied to a board of 
guardians over anj' 'commercial, industrial, or 
scientific enterprise. Historicallj' the name refers 
to the body of five men — Lepeaux, Letourneur, 
Rewbell, Barras, and Carnot — to whom the execu- 
tive was intrusted in France after the downfall of 
the Terrorists, 26th October 1795 (5th Bnimaire 
III.), and which lasted till the 9th November 1799 
(18th Brnmaire YIIL). Ite corruption and incom- 
petence made government impossible, and it was 
overturned bj' tlie Abbe Siej'es and Bonaparte; who 
established in its stead the consulate, soon itself to 
fall before the imperial ambition of Napoleon. 
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Directory for Public IVorship, n code 
of ro^ilcitions concerning’ tlic diiieieiit parts ot 
public ■vvoi-bhip, drawn up by the 'll estminstei 
iusemUlv in 1644, ratified by the English parlia- 
ment in the same year, and adopted by the General 
A^^-embly of the Church of Scotland on the od 
'Febnian', and by the Scottish parliament ‘with- 
out a contrary voice,’ on the 6tli Februaiy 
It Vi’ti.s on express order from liotli Houses of tUc 
Eimlish parliament that the Westminster Assembly 
adifressed itself to the work of preparing this 
Director^', to supply the place of the Book of 
Common Braver, which had been abolished. In 
Scotland it was hailed as conducive to ‘a happy 
unity and unifonnitv in religion among the Icirks 
of Christ in these three kingdoms, united Under 
one sovereign,’ and to ‘ the coiroboration of peace 
and love between the kingdoms.’ Many of the 
regulations of tlie Directory are still complied with 
in all branches of the Presbyterian Church in 
Scotland, but in many things it has been generally 
departed from. Tlie Directory is printed in vol. v. 
of Neale's Ilhiory of the Puritans, and is usually 
appended to the Coiifcssiou of Faith. 

Directrix. If a point so move that its distance 
from a given fi.vcd point is to its perpendicular dis- 
tance from a fixed straight line in a constant ratio, 
it describes a conic section, of which the fixed 
straight line is termed tlie directrix, and the fixed 
point the focus. The 

IL- constant ratio referred 

^ ^ to is termed the ccccn- 

tricity, and its niagni- 
tude' determines the 
yT I nature of the conic. 

/ Tlius, if in the figure 

/ be the directri.x and 

/ \ ^ focus, if the point 

' ' P move so that its dis- 

tance from F is to its 
distance PM from AB in a constant ratio, then P 
will trace out a conic section, which will he an 
ellipse, parabola, or hyperbola, according as tlie 
ratio in question is less than, equal to, or greater 
than unity — i.e. as FP is less than, equal to, or i 
greater than FM, or FP tiian ’i’*I. j 

Dirliciil, a modification of the Greek drachma I 
(see Duaciim), was the name under the califs for j 
a weight of silver equiv.alent to about forty-five 
grains, and was also used for precious stones and 
medicine in Arabia, Persia, Egypt, and Turkey. 
As a coin the value varied, but may be given at 
oid. under the califs. In Turkey, the' name dirhem 
has lately been given to the mucli smaller weight, 
the French gramme. 

Dirk (Gael, duirc) is a dagger. In the com- 
[ plote enuipment of the Scottish Highlander, ■ the 
slxan-dhu^ (‘black knife’) is worn thnisb inside 
the stocking. — Tlie .side-arm worn by midshipmen 
aiul cadets of tlie royal navy when on duty is 
aKo called by this name. The weapon is a broad 
blade some IS inches in length, furnished with a 
white fish-skin handle. This weapon, which super- 
seded the .sword in IS-IG, is clumsy, unsightly, and 
of small use for purposes of oll'ence' or defence. 

Dirk-lIavfO" IMand. measuring 40 miles by 
10, lies oil" the west coast of Australia, and, with 
1 cron Peninsula to the south, incloses the Frev- 
cinet Inlet, while, with two smaller islands to the 
north, it forms the breastwork of Shark’s Bay. 

Di^itrliail. a manufacturing town of Prussia, 
on the left bank of the Vistula, 20 miles SSE. of 
D.an/.ig by rail, the line here crossing the river bv 
a lattice viaduct ( ISoO-oT) 911 yards long. Polish 
irom 1466 till 1T72, it now has great milwav works 
•]y'’j^’'tF-''dactorie3. Pop. (1875) 9727;' (1SS5) 


DISBAR 

Dirt-keds, the quarrymen’s name, introduced 
into ceologj’, of several laj'ers which occur in the 
Pnrbeck Beds (q.v.), having the appearance of 
black dirt, and which were exidored in 1857 by 
Mr Beckles, in 1880 by Mr Willett. They rest 
on the fresh-water limestones of the Purbeck, .and 
I consist of one principal layer, from 12 to IS indies 
thick, and from two to four thinner layers. The 
substance is to a large extent a dark^brown or 
' blackish earthy lignite, being the remains of an 




Dirt-bed (Isle of Portland) ; 

a, fresli-water calcareous slate, &c. ; dirt-bed with stools of 
trees ; c, fresh-water bituminous limestone, ; d/ Portland 
stone, marine, 

ancient veget.ahle soil. Through it are dispersed 
; in considerable abundance rounded fragments of 
limestone ( derived from the underlying bed ) from 
i 3 to 9 inches in diameter. Fossil Cj'cads (q.v.) 

I are the predominant vegetable remains ; tliey occupy 
their onginal upright position, having become fossil 
on the spots where they grew. The stumps stand 
erect for a height of from 1 to 3, or even more 
feet, and at distances from each other siniilaj- to 
what may be observed in a recent forest. Besides 
the.=e, the dirt-bed contains the silicified stems of 
coniferous trees, laid m'o®k'ate, in fi-agments 
3 or 4 feet in lengtli. From the accompanying 
diaCTam it will be seen that the marine conditions 
under which the Jurassic limestone (Portland 
stone) was accumul.ated were succeeded by estu- 
arine and fluviatile conditions, when the overlying 
calcareous beds forming the base of the Purbeck 
series were deposited. These beds were in like 
manner overspread with sandy carbonaceous clay, 
which eventually formed a land surface upon Which 
gi-ew a forest of cycads. Subsequentlj' tin's forest 
was submerged and converted into a morass ; and 
the trees dec,ayed, .aud'were eventu.all}' overturned 
by the force of wind or flood. There.after they 
were buried under newer accumiilation.s of silt 
.and calc.areoiis mud, which now form the over- 
lying fresh-w.ater calcareous slate, &-c. 

Dis, tlie_ Roman equivalent of the Greek Pluto 
(q.v.). It is akin to .and origin.allj- denoted 

merely ‘godhead’ or ‘deity.’ 

Di.sal)ility. in Law, is either absolute, which 
wholly disables the peison from doing any legal 
act — e.g. oiitlawiy, exconimnnication, attainder, 
alienage— or p.artial, as infancy, lunaev, and 
diainkcnncss. For Catholic and Jewish tlisabili- 
tics, see C.VTHOLic Em.vxcipatiox and Jews. 

Disbar, to degrade from the rank of havrister- 
at-law. This power is in England reposed in the 
benchers of the four Inns of Court. As the courts 
of law require that eveiy barrister, before he is 
allowed^ to practise, must have been admitted to 
that office hy one of the Inns of Court, so they 
will refuse to hc.ar any one who has been deprived 
of his r.ank hy the .s.ame .authority. TIio power is 
rarelv_cxercised, and only when the conduct of the 
o .P'^''ty boon gros.sly irregular, one ca.se 
of di^sb.nrnng having occuired in 1802, and anotiier 
in In the United St.ates, the iiower to disbar 

IS vested in the courts which li.ave power to admit 
counsellors and attonioy.s to the bar. 
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In Scotland, the power to disbar rests in the 
Faculty of Advocates (see Advocates). 

Disc, in Botany, is a term applied with consider- 
able vagueness by different authors to modified 
regions of the floral axis, particularly when form- 
ing a prominent ring supporting functional or- 
nidimeutary stamens, or bearing glands or nectary. 
See Axis, i’LOWER. 

Disc and Discobolus. See Quoit. 

Discharge. See Boil, Pus, Wound, t'i-c. 

Discharge from service in the British arm 5 » is 
a matter of right at the exiiiration of the period 
of 12 years (with the coloiira, or with the colours 
and in the reserve, as the case may be) for which 
a soldier has enlisted ( see Army, Vol. I. p. 434 ; 
and Enlistjient). At the end of that period 
he is then entitled to be discharged, but without 
pension ; but if in consequence of his good service 
he is allowed to re-engage for a further period 
of 9 years’ arnij' service, he becomes entitled 
to a pension, and may in some circumstances 
further prolong his sendee beyond 21 j'ears, 
with a right to discharge and pension (unless 
forfeited by misconduct) after giving tliree months’ 
notice. At the end of 16 years a re-engaged 
man can also, if recommended, obtain a free 
discharge, but without pension, which can only 
be earned by 21 years’ service. Any soldier dur- 
ing peace may purchase his discharge at a rate 
varying with the length of time which he still has 
to serve and the corps to which he belongs, but not 
exceeding £35 as a maximum. He may be dis- 
charged by the competent nulitary autliority at 
anv time if he has been convicted by the civil power 
eitlier before or after enlistment, also when sentenced 
by court-martial to penal servitude or to be ‘dis- 
charged with ignominy,’ when reported by his com- 
nianaing officer as ‘incorrigible and worthless,’ or 
when found medically unfit. He is always entitled 
if abroad to be brought to the -United Kingdom free 
of expense, and to a parchment certificate stating 
his service, conduct, and cause of discharge, with a 
note of any qualification he may have for special 
employment in civil life. 

Discharge of Seamen is conducted in the same 
form as the engagement of seamen. Each person 
discharged receives an official paper giving the par- 
ticulars of the voyage, with his rating, Ac. If 
there is any dispute as to the total amount of 
wages a seaman is then to receive, the superintend- 
ent of the government mercantile marine office 
where the seaman is paid off maj' adjudicate, if the 
amount in dispute does not exceed five pounds, and 
his decision is final ; or he may leave the matter to 
be settled in a court of law. A seaman who is dis- 
charged abroad and becomes distressed may be sent 
home at the expense of the owner of his last ship, 
or at the expense of the Mercantile Marine Fund. 
Under Indian acts, Lascars and other native sea- 
men who may be discharged elsewhere than in 
India must be returned to the port they shipped at. 
See Crew. 

Disciples of Christ. See Cajipbeli., (Alex- 
ander). 

Disciplina Arcani (Lat., ‘Discipline of the 
Secret’), a term first employed by the German con- 
troversialists Tentzel and Schelstrate (1683-85) to 
denote' a discipline of the early church, founded 
upon the words of Christ in Matt. vii. 6, and on 1 
Cor. iii. 1-2, and Heb. v. 12-14, in virtue of which 
the knowledge of certain doctrines and the liberty 
of presence at certain rites connected with the most 
solemn mysteries of the Christian religion were 
withheld by the initiated from pagans and cate- 
chumens. Both unbelievers and catechumens were 
removed from the church at the commencement of 
what -was afterwards called the Blissa Fidcliiim 


(see Mass); such doctrines as regarded the sacra- 
ments of baptism and the eucharist were either 
not mentioned in the presence of these classes, qr 
were referred to in enigmatical language, unintelli- 
gible to the uninitiated. This principle of reserve 
accounts for the absolute silence as to the eucharist 
preserved in many early Apologies; the earliest 
indications of the discipline are met towards the 
close of the 2d century. .After the 6th century, 
all need for it having disappeared, the practice was 
discontinued. See Newman’s Arians ; Rothe, Do 
Disc. Arcani; and Bonivetsch, in the Zeitschrift 
filr historischc Thcologic (1873). 

Discipline. See Arjiy Discipline, Vol. I. 
p. 438 ; Church Discipline, Vol. III. p. 235. 

Discipline, Books of, the First and Second, 
embody the constitution and order of procedure 
of the Church of Scotland from the period of the 
Reformation. The First Book of Diseii^linc, or the 
‘ Policie and Discipline of the Church, was drawn 
up under a commission from the Privy-council of 
Scotland, in 1560, bj' John Knox and other four 
ministers — John Row, John Spottiswoode, John 
Winram, and John Douglas. These ministers, the 
same year, had prepared the doctrinal Confession of 
Faith of the church, which was inscribed among 
the acts of parliament as a statute of the realm ; 
but for the practical goi-ermnent and discipline of 
the church, a form of order more elaborate than 
that imported from Geneva was required, and this 
was provided in the First Book of Discipline. It 
w.TS approved by the General Assembly, but on 
being presented to the Privj'-council several mem- 
bei-s manifested oj-iposition to some things in the 
book, and it was not ratified by the council as such. 
Most of the memhei-s, however, subscribed it, and 
pledged themselves to set forward its regulations. 
These had_ reference principally to ( 1 ) the provid- 
ing of ministei-s for the numerous congregations all 
over the counti-jq but as ministei-s were then few 
in number, the temporary expedient was resorted 
to of appointing readers, exhorters, and superin- 
tendents ; (2) the order of public worship and dis- 
pensation of the sacraments ; (3) the establishment 
of .schools in evei-j' parish, and of colleges in every 
‘ notable ’ town ; (4) the provision to be made for 
the support of ministers, schoolmasters, and the 
Iioor; and (5) the mode of dealing with offenders 
against the laws of the church. Subscription of 
the First Book of Discipline was required of all 
ministers of the church before admission to office. 

On account of the urgent need which was felt for 
such a book, it was prepared -vrith haste, and 
several important matters were soon found to have 
been omitted. So early as 1563 a revised book of 
discipline was desiderated, but in consequence of 
the liarassments of civil dissensions the revision was 
postponed. In 1575 a committee was aiipointed to 
take charge of the matter. Of this committee 
Andrew Melville was a prominent member, and the 
re.sult of its labours was — 

The Second Book of Discipline, or ‘ Heidis and 
Conclusiones of the Policie of the Kirk.’ This was 
received and adopted by the General Assembly in 
1578, and in 1581 that venerable body ordered that it 
should be engrossed at length in their register, and 
that copies should be taken by all the presbyteries 
of the church. Efforts were made to have it rati- 
fied by parliament at the time, but without success. 
It was, however-, on the basis of the Second Book of 
Discipline that the constitution of the Church of 
Scotland was settled by the Scots parliament in 1592, 
and again in 1690. It is swoi-n to in the National 
Covenant, and was ratified by the Gener al Assembly 
in 1638 as well as in 1645, when the Assembly re- 
ceived and adopted the ‘Form of Cliurch Govern- 
ment ’ prepared by the V'estmiuster Assemblj-- of 
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Divines It ^vas not intended tiiat tlie Second 
Book of DiscivUnc sliould annul or supereede the 
first, Imt rather that it might amplify and qualify 
its regulations. Profiting by the expenence gained 
under the operation of the first hoolc, the chinch hy 
the second abolished the temporary expedients to 
which the exigencies of the case had obliged «iem 
fornierlv to resort ; and in the new book tlie Pres- 
iivterian system was established on the broad and 
solid platform on which it stands to the present clay. 
Both Books of Di.scipline are still standards in the 
Church of Scotland, and also in some of t]ie other 
Presbyterian bodies which have seceded from it. 

Disco, an island on the west coast of Greenland, 
under the parallel of 70° N. It is mountainous, 
reaching a height of 3000 feet, and has a total length 
of about 00 miles, and contains much excellent 
coal. The harbour of Godhavn is on the southern 
coa.st. 

Disco'boli, Cuvier’s name for the Lumpsuckers 
(Cyclopterus), beside which he placed the Remoia 
(o.v.). The term is still used for the family to 
which the Lumpsucker (q.v.) belongs. 

Discoiiiycctcs. See Fu^gi. 

Discontinuance. See Ab.vndonment. 

Discord is a combination of notes which leaves 
the ear unsatisfied unless it is followed bj' further 
combination, usually a concord, which is termed 
the resolution of the discord. See Music. 

Di.sconnt is an abatement made when a debt 
or bill is paid before its due date. True discount 
in arithmetic is the difl'erence between the amount 
of a future payment and its present value. Thus 
if £10o be due one year hence, the discount (at 
5 per cent. ) will bo £5, and the present value £100; 
for £100 will amount to exactly £105 in one year at 
5 jier cent. But the practice of bankers and bill- 
discoiintei's, which is sanctioned by mercantile 
usage, is to charge interest on the principal sum for 
the period discounted— i.e. from the date when the 
cash i.s advanced till the date when payment is due. 
In the above example, a banker would charge 
£5, Is. for discounting a bill of £105 due one year 
hence, at 5 per cent. ; so that he gets an advantage 
of 1 per cent, over the arithmetical discount, which, 
a.s we have seen, is £5. The rate of discount varies 
according to circumstances, the official bank-rate 
being usually higher than that obtainable in the 
market. In the case of foreign bills, instead of 
a fixed charge being made for discount, the usual 
imictice is to quote a rate of exchange lower than 
the current rate, so ns to cover this charge. The 
term discount is also applied to the depreciation 
in v.ahie of stock, &c. Thus if a loan is issued 
at_ the price of £90 carii for a nominal £100, it is 
.caul to be at a discount of 10 per cent. Shop- 
keepers often giant a discount on prompt payment 
of an account, or as an encouragement to further 
dealings. 

l>i_SCOVCry. The English common law did not 
permit a party to an action to be a witne.ss; but 
!i court of equity would compel him to discover or 
disclose fact.s which his opponent had a right to 
know. Pavtie.s may now give evidence ; but dis- 
coverj- is granted before trial, in any division of the 
High Court, of such facts or docuincnts as a partv 
requires in order to fiame his own case. But a 
ji.'irty IS not permitted, by means of discoverv, to 
obtain a piematiirc disclosure of the case o*f his 
ojipoiient. In the 'United State.s. the riile.s of 
practice are siib.st.antially the same as those of the 
l-.nglish courts. 

Discuso. according to its literal construction, a 
stale of or alhseiicc of the condition of 

licalth, in wlpch all the facultio.s and org.ans of the 

lody and mind work together hamioniouslv and 


without sensible disturbance. It is common to 
tre,at of disease as being /ujicffonaf or oi-ganic—i.e. 
evidenced by changes of function or of stnicture ; 
hut function and structure are so closely allied in 
fact and in nature, that the more this distinction is 
examined, the more vague and impalpable it be- 
comes, and it can therefore only be kept up as a 
in-ovisional and conventional arrangement. (See 
PATnoLOGV, IiIedicine, Germ Theory ; and for 
individual diseases, see' under their names. _ The 
diseases of plants are treated at Plants ; of animals, 
under such separate headings as Anthrax and 
Distemper.) 

A classification of diseases is a nece.ssary prelimi- 
naiy to any general inquiry regarding them ; par- 
ticularly to such statistical methods as are involved 
in the tabulation of causes of death by registrars, 
in returns of hospitals, and of the medical depart- 
ments of the army and navy, I'lrc. The standard 
authority in Britain as regards diseases affect- 
ing nian'is the Nomenclature of Diseases, published 
under the supervision of the Royal College of 
Piiysicians of London. We give a short outline_ of 
the arrangement adopted in the second edition 
(1S85). The list includes nearly 900 names of 
diseases, besides the various poisons and injuries 
specified, which extend it to more than 1200. 

I. General Diseases, or diseases of the whole 
body, and those which maj’ be distributed in several 
parts at one time. 

Group A. Diseases dependent on morbid (i.e. 
disease) poisons (specific febrile diseases). Sub- 
group (1) (including all the most familiar) — _e.g. 
smallpox, measles, scarlet fever, typhus, diph- 
theria, enteric (or typihoid) fever, cholera; (2) 
malarial diseases — ague, beri-beri, &c. ; (3) ery- 
sipelas, pytemia, septicfemia, Ac. ; (4) venereal dis- 
ea-ses— syphilis, gonorrhcea; (5) diseases usually 
ocoiirring only in animals — hydrophobia, glandem, 
splenic fever or anthrax. 

Group B. Diseases dependent on ex temal agents 
other than morbid poisons. Sub-gi’oup ( 1 ) Diseases 
dependent on parasites, animal or vegetable; (2) 
effects of poisons; (.3) effects of injuries (includ- 
ing heat, cold, electricity, over-exertion, &c.)_and 
climate; (4) diseases produced by errore of diet — 
surfeit, starvation, scun'j’, alcoholism. 

Group C. Developmental diseases — iinniaturity, 
malfonnations, debility, old age. 

Group D (not classified) includes rheumatism, 
gout, tumours, tubercle, cretinism, lepros 5 ', anamiia, 
diabetes, &c. 

II. Local Diseases ( aiTanged under the systems 
and organs of the body affected ). Only the most 
important groups are here given. 

Diseases of- the nervous system (brain, spinal 
cord, and nerves). Sub-section (1) Inflammation, 
abscess, softening, &c. of its various parts ; ( 2 ) 
apople.xy, paralysis (many forms), convulsions, 
epilepsy, hysteria, neuralgia, Ac. ; (3) insanity, 
idiocy, Ac. 

Diseases of the circulatoiy system (heart, 
arterie-s veins, Ac.)— e.g. pericarditis, valvular 
heart-disease, aneurism, varicose veins. Diseases 
of the respiratory system (larj'ux, lungs, Ac.) — 
e.g. laiyngitis, bronchitis, pneumonia, pleurisy. 
Diseases of the dige.stive system (mouth, throat, 
stmiiacli, intestines, liver, Ac.)— e.g. stomatitis, 
!<ore throat (of various kinds), gastntis, enteritis, 
hernia or rupture, congestion of liver, gallstones, 
peritonitis. Dise.ases of the lymphatic system 
(spleen and lymph.atic glands and vessels)— e.g. 
ague-cake, lymphadenoma, elej)hantia.sis. Dis- 
ea.so.s of the imnary system (kidneys, bladder, 
«C;)— e.g. Bright’s disea.se, movable kidney, cystitis, 
calculus or stone. Diseases of the generative sys- 
tem (testicles, uteni.s, Ac.)— e.g. hydrocele, m-ariaii 
tumour. Diseases of the organs of locomotion 
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(bones, joints, ninscles, &c.) — e.g. caries, necrosis, 
synovitis, ankylosis, cnrvature of spine, club-foot, 
ganglion. Diseases of the skin — eczema, nettle- 
rash, shingles, acne, chilblains, corns. 

Diseased Meat. See ME.vr. 

Disestablishment. See State Ciiuech. 

Dislionoui' of a Bill. A bill is said to be 
dishonoured when the pereon on whom it is drawn, 
and to whom it is duly presented, either for accept- 
ance or for payment, refuses to accept or to pay. 
See Bill of Exchange. 

Disinfectants are, strictly speaking, agents 
which can prevent infections diseases from spread- 
ing, by destroying their specific poisons. The term 
is, liowever, often applied to all substances which 
destroy or neutralise uad odours, though not all such 
have tlie power of counteracting infection. Many 
infectious diseases have now been proved, and all 
are believed, like Putrefaction (q.v.), to be due to 
special micro-organisms which are found in diflerent 
parts of the body, and are communicable in diflerent 
ways in diflerent diseases (see Germ Theory). 
The action of disinfectants is therefore exactly 
analogous to that of Antiseptics (q^.v.), and consists 
in the destraction of low forms of life. But the two 
clas.ses do not necessarily correspond, as the same 
substance may have uneniial poisonous eflects on 
diflerent forms. It is of the utmost importance to 
discover the conditions which are most deadly to 
each disease-poison, and to apply them, if possible, 
within as well ns without the diseased bocfj'. But 
little has yet been done in this direction. 

Carbolic acid, which probably stands highest in 
popular esteem as a disinfectant, is undoubtedly 
one in the strict sense. It is not, however, in the 
very ililute state tliat it can act thus, and it is 
iiecessaiy to use it comparatively concentrated 
before ^ood can result. Thus a 2 per cent, solu- 
tion, mixed with vaccine lymph, completelv de- 
stroys it, but a more dilute solution has almost 
no action on it. As a deodoriser, carbolic acid is 
not so energetic as chlorine and permanganate 
of potasli, but there is this great difference, that 
while the acid destroys the organic substances 
wliich give rise to the offensive odour, tlie otliere 
mainly attack the odour itself, and therefore 
require to be applied frequently if perfect sweet- 
ness is desired. Thus a piece of putrid flesh is 
not rendered odourle.ss so quickly by carbolic acid 
as by the other substances named, but one thorough 
ajiplication of it will prevent the recuiTence of 
decay, a property not possessed by the others. 

The vapour of carbolic acid is not a disinfectant 
at ordinary temperatures, as bacilli are not de- 
stroyed, even when exposed to it for six weeks. 
It is therefore evident that the mere e.xposure of 
that substance in vessels is of no service in disin- 
fecting a room. It is curious that carbolic acid 
dissolved in oil or alcohol has no antiseptic action 
whatever, but that if water be present, as in the 
case of a wound, it acts powerfully. 

Sulphurous acid has long been in repute, both 
in the form of solution and in the gaseous state. 
Recent experiments on cultivated bacilli seem to 
prove that, while in the liquid state it is a power- 
iul disinfectant, it has little action either as dry 
gas or along with water vapour. 

Mercury salts, such as the perchloride ( coiTOsive 
sublimate) and biniodide, are powerful disinfect- 
ants, and are much used at present as antiseptics. 
For general domestic use, however, they have great 
disadvantages. The former attacks metals, and 
tlierefore ruins many pipes, while it is very rapidly 
neutralised by the presence of organic . matter, 
especially where sulphuretted hydrogen has been 
developed. The biniodide is preferable, but neither 
of them is completely satisfactory. Of all the 


long li.st of popular disinfectants, chlorine, bro- 
'nune, iodine, osniic acid, potassium peimanganate 
(Condy’s fluid), and corrosive .sirblimate seem to 
be the most certain and rapid in their action, but 
all of these are more or less open to objections. 
The emploj’-nient of fumigating pastilles, burning 
brown paper, camphor, benzoin, mastic, amber, 
lavender, and other odoriferous substances, is 
merely sendceable in cloaking over the offensive, 
fetid, and hurtfuT ga.ses, and should never be 
resorted to unless in conjunction with the use of 
other agents possessing the properties of true disin- 
fectants. 

It will be seen from the foregoing that a general, 
satisfactorj' disinfectant is still a desideratum, and 
that even those in most use require favourable 
conditions, and a more lavish application than is 
generally forthcoming. See, for Condy’s fluid, the 
article Manganese. 

Dislocation consists in the displacement of 
one bone from another with which it forms a joint 
(piff. out of joint being the popular expression). 
Dislocations are generally the result of sudden acci- 
dent, hut ma.v be the result of disease, or way he 
congenital. The displacement may be partial or 
cqmyilctc ; and surgeons classify tlieir cases into 
simple dislocations, when the skin remains un- 
broken, and compound, when there is a wound by 
which the external air may communicate with the 
joint. Occasionally, in addition to the dislocation, 
there are fractures of the bones, or lacerations of 
important blood-vessels in the neighbourhood, or 
other injuries ; it is then termed a complicated dis- 
location. Dislocation is a rare accident in infancy 
and old age, because in the former the joint-ends of 
the bones are veiy flexible, and j'ield to violence ; 
while the aged skeleton is so rigid that the brittle 
bones fracture under force that would drive mature 
and stronger ones out of their sockets. Dislocations 
are most frequent between the ages of twenty and 
sixty. Persons with weak muscles, and lax, long 
ligaments, or those in whom the latter have been 
softened by inflammation of the joint, are predisposed 
to dLslocation. Tlie shoulder is far more frequently 
dislocated than any other joint in the body ; in the 
lower extremitj’-' tlie hip most often suffers. 

General Symjdoms of a Dislocation . — After a blow, 
fall, or violent muscular exertion, a limb is found 
to liave lost its natural mobility at the injured 
joint, though there may be some movement in ab- 
noniial directions under examination ; there is great 
pain, and the shape of the part is changed ; but 
soon swelling ensues, and every distinctive mark 
about it is obscured. If left alone, or merelj' 
treated as an inflamed joint, the swelling gradually 
subsides ; but the ininiobility continues, the limb is 
crippled for months or yearn, when at last nature 
forms a new socket for the end of the bone, and 
some amount of useful motion is recovered. The 
proper shape of the part is never restored, but 
remains an eyesore to the patient, and a disgrace 
to the surgeon. . _ 

The general treatment of dislocations consists in 
their reduction, or bringing the displaced bone back 
into its place. Its return is opposed by the muscles 
attached to it, these being stimulated to contraction 
by the pain of the operation, and by the ligaments 
suiTounding the joint, which generally fix it in its 
unnatural position.. Sometimes it is necessary to 
remove this spasm of the muscles, and in former 
dayb bleeding from the ann, emetics, the wann 
bath, &'c., were generally made use of; nowadays 
chloroform or ether attains the same ends, and 
renders the treatment of dislocations much moie 
simple and humane than before the introduction ot 
an.'e.sthetics. , . , , 

Till about the year 1S70, reduction of disloca- 
tions was generally effected by means of extension. 


DISLOCATION 


Clove-liitoh. 


When tlie surgeon is about to reduce a disloca- 
tion in this -way, he fastens the part of the limb 
above the displaced bone or the trunk, so as to 
aflbid him counter-extension; he then pulls on 
the limb either rvith his hands, or with a bandage 
or skein of woi'ted attached to it. This he fixes 
by making a clove-hitch 
on it — i.e. two loops in 
\ '\^ opposite directions laid 

(lil t/ \'^ together (see figure), 

i t I I I 1! and slipping it up the 

(vi V'l f - / limbtothepointdesired, 

\v\ Jy wheie a wet bandage 

has previously been 
t',if 'vO' applied to give a firmer 

/ I // old-standing 

cases in the larger 
Clove-hitch. joints, the hands grew 

weary before tiie exten- 
sion had been kept up sufficiently long ; and it was 
often found necessary to adapt pulleys to draw 
upon the clove-hitch, as with them the traction 
could be made as strong as the surgeon desired. 
Sudden, forcible pulling is useless and hurtful, the 
main object being merely to tiie out the muscles 
which resist the attempts at reduction ; when they 
are exhausted, the bone will generally slip back 
into its place with an audible snap. 

Of late years, however, reduction by extension 
has been to a very large extent given up in con- 
sequence of the general adoption of reduction by 
innnipulation. This method, knorni it seems from 
ancient times, but curiously neglected, consists in 
executing certain complex movements of the dis- 
located limb which eflect the return of the dis- 
placed bone to its socket by ingeniously utilising 
its unnipturcd attachments and evading the opposi- 
tion of the muscles, by fraud rather than by force. 
It is paiticulaily applicable to the hip, which, as 
it is commanded by the stiongest mass of muscles 
in the body, alwaj's presented the most formidable 
obstacles to the old method. The fiist paper on 
this subject which attracted general attention was 
by Dr Reid of Rochester, U.S. (1S51) ; and in 18C0 
Piofcs-or Rigelow of Boston published a caieful 
and exhaustive discussion of injuries to the hip, 
with such full and clear directions for the manipu- 
lation method, as to secure its general adoption in 
the case of this joint by surgeons in this country 
as well ns in America. The method, however, had 
been described and used in France and elsewhere, 
though with loss caie and piecision, in the earlier 
half of the 19th century. 

The class of persons called Bonesetteis (q.v.) 
almost invariably give the opinion, in case.s of still' 
joints brought to them, whether as the result of 
tlisease or injury, that ‘a bone is out;’ and if a 
regular practitioner has been treating tlie case, 
further say that ho has failed to detect it. They 
arc almost invariably wrong in this opinion; fin- 
there are very few cases of dislocation not easily 
rccogni'-able, at .all events after the swelling follow- 
mg t he accident has .subsided. M'lieu, however, the 
foiciblo movements they employ succeed in improv- 
ing the condition of the joint,' their view is n.atu- 
lally adopted by the patient and his friends that 
they have leplaced the ‘bone.’ In most cases of 
thi^ Kind, ivlmt really talced jdacc the ruptiiie of 
Adhe‘*ions (^kv.) roniainin^^ after ‘•prains or l)nn‘*cs 
in the neighbouihood which limited and icndered 
paiimil the movement-- of the joint. 

AVhenever a dislocation occurs, the ne.ai'est 
medical man .sliould be .summoned, even should 
the mere displacement be rectified at once, becanse 
no Mieli accident can occur without some tcarin*' of 
tlie ‘‘ofi part^, and it will depend on tlie after-treat- 
ment whether the joint will ever become nsefn! 
again or not. It must al-o be lemembered that 


the sooner a dislocation is reduced the easier is the 
reduction. Since the introduction of anmsthe.sia, 
however, and the subcutaneous division of tissues, 
manv ancient cases may be improved, and many 
crippled limbs restored to usefulness. 

Dislocation, or Fault, a term used in 
Geology to chaiacterise certain displacements com- 
mon mnong rocks. Eocks have been fractured and 
displaced, or shifted along the line of breakage. 
Such faults may occur with or without distortion 
of the fractured rock-masses. Sometimes the 
fissure is smooth and close. In other cases the 
rocks are jumbled and shattered along the line of 
dislocation, and the fissure (sometimes several 
yards in width) is often filled with a breccia of 
blocks and debris forming what is termed fault- 
roch. The opposite walls of a fault are not in- 
frequently smoothed, polished, and marked ryith 
rectilinear strife, which are called Slickensides 
(q.v.), and similar markings frequently occur on 
the faces of the joints that invariably abound in 
rocks in the neighbourhood of faults. Dislocations 
are rarely quite vertical, their inclination fi-om the 
vertical being called their hade. The diagiam 
shows one of the simplest kinds of fault. The 
amount of vertical displacement of the beds is the 
amount of the throw, and is measured by protract- 
ing a line across the fault, from the tnrncated end 
of some particular bed, o, until it is reached by a 
peipendicular, AB, dropped from the other end of 
the selected stratum. All normal faults hade in 
tlie direction of downthrow, so that when a miner 
meets a dislocation, he has only to look at the 
hade to ascertain at once whether he must seek for 
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Diagram of Dislocated Strata. 

the continuation of the displaced seam at a higher 
or lower level. Thus, if he happened to woik the 
coal-seam, a, shown in the diagram, up to the dis- 
location at A, lie would see fioiii the hade of the 
fault that tlie missing seam must be sought for at 
a lower level, and he would describe the fault as a 
downthrow or downcast ; whereas, if he reached 
the fault from the lower level, he would call it an 
uptbiow or iipcast. Theie is another class of 
f.aults in which the hade' is not in the direction of 
downthiow: these are termed reversed faults. 
They r.aiely occur in strata which are not highly 
folded and xilicated, but in regions where tlie rocks 
give every evidence of great lateral cnishiiig and 
squeezing, ns in true mountains of elevation, they 
are of common occui rence. Keniarkable faults of 
this kind have been discovered in the north-west of 
Scotland. The_ inclination fioni thevertical of some 
of these faults is very gicat, in fact some .approach 
horizontality, so that tlie strata on the high side 
overlie the locks on the lower side of the fault, lilie 
successive strata in ,a conformable series. One set 
of locks belonging to a low horizon ha.s been pushed 
horizontally over the .surface of another set pertain- 
ing to a higher horizon for distances of 10 and 
even 20 miles. The amount of vertical displace- 
ment produced by normal f.aults niav varv from an 
inch or two up to many thousand fe'et. ’Thus, the 
giwit f.ault between the IJighlnnds .and Lowlands 
of Scotland has a downthrow of not less th.an 8000 



DISMAL SWAMP 
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feet, while tlie similar dislocation between the 
Lowlands and Southern Uplands of the same 
country amounts in places to 15,000 feet. 

Dismal Swamp, measuring 30 miles from 
nortli to south by 10 in hreadtli, lies chiefly in 
Virginia, but partly in North Carolina. Mn the 
centre is Lake Drummond, about 6 miles broad; 
elsewhere its dense growth of cypress and cedar lias 
been greatly thinned, and part of the region has 
been vieclaimed. The tract is intereected by a 
canal connecting Chesapeake Bay and Albemarle 
Sound. 

Dismas, the name which Catholic tradition has 
attached to the penitent thief, while his impenitent 
comrade is styled Gesmas. 

Dismembered. See Demejibuk. 

Disorderly House. See Nuisance. 

Dispensaries are institutions for supplying 
the poor with medical advice and medicines. 
They are of two kinds, provident and free. The 
first' are excellent institutions for encouragin" 
liabits of thrift, and training the poor not to depend 
on medical charity. The members of provident 
dispensaries pay a few pence weekly, which en- 
titles them and their families to advice and medi- 
cine when necessary. The medical otticer attends 
at the dispensary every moniiim to prescribe for 
those who call ; after a certain hour he goes the 
round of the district, and visits those who are too 
ill to attend at the dispensaiy. It is often neces- 
sary in starting these institutions that there should 
he certain honorary members paying a subscription 


but since the time of Innocent III. the pope alone 
can do so as a general rule, and bishops only in 
certain cases mentioned by the canon law, unless, 
indeed, they act as papal delegates. Papal dis- 
pensations, if .they are of a public nature, are 
granted through the Apostolic Dataria ; if they con- 
cern the secret tribunal of conscience, through the 
Penitentiary. Bishops, in the exercise of their 
ordinary power, dispense from the proclamation of 
banns, from certain ‘ irregularities ’ which impede 
ordination, from clerical residence, &c._ Many 
canonists add that bishops may dispense in press- 
ing cases, where recourse to the pope is impossible, 
and the approval of the pope may be certainly pre- 
sumed. Besides this, in virtue of faculties which 
may be obtained from the pope for five years at a 
time, a bishop can dispense from the law of abstin- 
ence from flesh-meat, from all the ecclesiastical 
impediments which make marriage unlawful, and 
from some of those which nullify it, from most 
‘simple’ vows, &c. The vicar-general can dis- 
pense in very few cases, except by commission of 
the bLshop. During the vacancy of a see, the 
bishop’s ordinaiy power of dispensation passes first 
to the chapter and then to the vicar-capitular. 
Parish priests, c'cc. have no power of dispensation. 
'I’he Council of Trent (Sess. xxv. c. 18) requires 
that dispensations be given only for a ‘ just and 
urgent ’ cause, after full consideration, and gratis. 
The last word, however, does not exclude the pay- 
ment of the statutoiy fees. 

In the English Church, papal dispensations were 


cover the officer’s fee. Free di,spensaries niucli 
resemble the out-patient department of hospitals, 
vrttliout the advantage of having wards to which 
the worst cases can be relegated. In Ireland, .since 
1851, when the Irish Dispensaries Act was passed, , 
every district has a dispensary, where the poor are ' 
entitled to advice and medicine on presenting 
tickets, which are distributed by relieving officera, 
guardians, &e. The liret dispensary founded in 
Britain was the Koyal General Dispensaiy, Bar- 
tholomew Close, London, opened in 1770. There 
are now over a hundred dispensaries in London, of 
wiiich the greater number are proi-ident ; and such 
institutions are numerous in many cities in Eng- 
land, America, and the colonies. See Hospital. 

Dispensation, the remission of a law in a 
particular case by competent authority. It is 
generally admitted, even by the most extreme of 
the Roman Catholic canonists, that no dispensa- 
tion from tlie natural and moral law can be gianted 
by any human power (Liguori, T/icol. Moral, vi. 
1119). On the other hand, it is generally held 
that the pope can dispense from oaths and vows, 
because in this case the obligation is founded upon 
an act of free human will, which the pope may 
annul. Further, with regard to positive divine 
laws — i.e. with regard to things which are not 
, essentiallj^ good or evil, but which God_ has been 
pleased to command or prohibit by special revela- 
tion, it is held that the pope may declare^ that a 
particular case does not really' 


pleased to command or prohibit by special revela- 
tion, it is held that the pope may declare that a 
particular case does not really' fall under the law. 
For the rest, the pope may' dispense from the general 
laws of the church. He may, e.g., allow a man to 
many his deceased wife’s sister, for the prohibition 
is derived solely from the church law, the Mosaic 
code, as such, having no authority among Ciins- 
tians ; and, therefore, the supreme authonty in tlie 
churcli may' dispense from it. Of such dispensations 
the most noteworthy' was that allowing Heniy \ HI. 
to many Catharine of Aragon. In the earlier periods 
of church histoiy', bishops and provincial councils 
also dispensed from the general law of the churcli. 


for marriage, and the bishop of the diocese may' 
dispense a clergyman from residence, or grant 
him leave to liold more than one living. 

In civil mattere, tlie dispensing power of the 
crown, grossly abused by James II., was abolished 
by the Bill of Rights, and the sovereign’s power 
of pardoning criminals is the sole form of it which 
is left. ' , r • 

The term dispensation is also used in Mosaic or 
Jewish dispensation, Christian or gospel dispensa- 
tion, for the systems of rights and duties imposed 
by Providence under the Old Testament economy 
and that of the New respectively. 

Dispersion. Tlie refractive index of a trans- 
parent medium is difterent for different kinds of 
light. Thus, when white light passes through a 
given prism, the rays of different refrangibility of 
which it is composed are bent by different amounts 
from their original common direction. They are 
said to be disporsed. The dispersion for the given 
prism depends upon the difference of the refractive 
indices of the extreme rays of the visible spectrum. 
It varies with the substance and the angle of the 
prism. The relative breadth of any two parts of 
the spectrum varies with the substance of the 
prism. Tliis constitutes the so-called irrationality 
of dispersion. In general, ray's of short wave- 
length are more refracted than rays of long wave- 
length, but in some refracting media this law 
breaks down in part. Tliis is known as anomalous 
dispersion. The term false diversion is applied 
to the scattering of light by reflection from motes 
suspended in a transparent medium. See Light. 

Displayed, a heraldic term used to _ describe , 
the position of an eagle or other bird with its wings 
expanded. 

Disposition, in the Law of Scotland, is a deed 
of conveyance and alienation, which transfers a 
ri"ht to property, either heritable or movable, i lie 
most common form of disposition is that which Mii- 
vevs heritage from a seller to a purchaser. Dis- 
positions of movable subjects are also knonn 
in pi-actice. Another form of disposition is the 


14 disputation 

<'eneral disposition and settlement, which is used to 
settle the whole succession to an estate including 
hotli heritable and movable property. At hen such 
a succession is settled by a conveyance to tiustees 
with specified powers, tlie deed is called a tnist- 
disposition and settlement. All these deeds have 
a form, similar, indeed, but vaiying accordui" to 
the nature of the property conveyed and its destina- 
tion. For disposition in security, see Heritable 
Securities. 

Disimtation, an exercise of logical and dia- 
lectic skill, in which one party advanced an argu- 
ment, and the other sought to refute it. Challenges 
to such exercises were often issued — e.g. at Pa.ris 
in 1577, by the ‘ Admirable ’ Cricliton. Memorable 
reli'dous disputations were those between Knox and 
Kennedy (1502), and between Laud and Fisher 
the .Jesuit (1623). The practice survives as an 
academic form. 

D’Isracli. Isaac, man of letters, was bora at 
Enfield in 1700, the only son of Benjamin DTsraeli 
(1730-1810), a Jewish merehant, who in 1801 was 
made an English citizen. Isaac was educated at a 
school near Enfield, and for two years at Amster- 
dam under a freethiiikiii" tutor; in 1782 he 
returned liome, bent on authorship. He published 
two % olumes of verae and seven romances ; but his 
Curiosities of Literature (6 vols. 1701-1834), the 
fruit of much readin" at the Britislt Museum, 
showed his forte to lie not in creative literature, 
but in the illustration of history and literary char- 
acter. To this he devoted himself with much 
success, his chief other books being Calamities of 
Authors (1812-13); Quarrels of Authors (1814); , 
Commentaries on the Life and Reign of Charles I. \ 
(5 vols. 1828-30), which won him' the honour of 
D.C.L. from Oxford ; and Amenities of Literature 
(1840). Tliough somewhat slipshod and inaccurate, 
they are pleasant, readable works, and gained for 
their autlior the friendship and admiration of 
Byron, Scott, Soutliey, Moore, Bulwer Lytton, 
and Bogere, tlie last of whom observed, with his 
usual sneer : ‘ There 's a man with only half an 
intellect who writes books that must live."’ In 1802 
Isa.ac D’lsraeli married Maria Basevi (1775-1847), 
and by her he had one daugliter and four sons, j 
the eldest the famous state.sman. Lord BeaconsGeld | 
(q.v.). Always a lax observer of the Jewish faith, 
he broke witii the synagogue in 1817, and had all 
his children baptised. In 1829 he removed from 
Bloomsbury Square to Bradenham House, Bucks, 
where, after nine years of blindness, he died 19th 
January 1848. Sec, prefixed to the 1849 edition 
of tlie Curiosities, a memoir by Lord Beaconslield, 
who also published a collected edition of his works 
(7 vols. 1858-59). 

l>isrui>tion. See Free Church of Scot- 

LAXI). 

IMss, a market-town of Korfolk, on a risin^- 
grouiul above a mere of 5 acres, 19 miles SSAAL of 
Norwich. It has a good Feqjendicnlar church, 
with a line peal of bells, of which, early in the 
10th century, John Skelton was the unholy rector. 
Ihe old weaving trade has long been a thing of the 
past. Pop. (1851)2419; (1881)3845. 

Risso.flioii. .Sec Axatomv. 

Disscclion AVohikLs;. The practical studv 
of iuintoiuv IS fttttiiiucd Nvitli certain unni^ers, whicli 
however, during the last h.alf-centurv°have been 
much lessened. Iho atmospliere of tlie disscctin*'- 
room, now comparativelv pure by the application 
of proper ventilation and other sanitaiT measnre.s 
was. a generation ago, too commonlv loaded avitYi 
noxious emanations which more or* less poisoned 
the I.Iood of thn-e who contiiiuouslv inhaled it and 
consequently produced nausea, sickness, diarriia-a 


DIST-A.PF 

a bad taste in the mouth, and other symptoms. 
Dissection wounds, which are always attended 
with a certain amount of risk, were rendered more 
dangerous by the low state of the system, induced 
by tlie depressing inlluence of the sunounding air. 
Now, probably in consequence jiartly of the purer 
air, and partly of the general and extensive use of 
antiseptic injections into the vessels of the subjects 
to be dissected, it rarely happens that severe symp- 
toms follow a cut or puncture; it is in cases of 
post-mortem examinations, undertaken soon after 
death from erysipelas, pyiemia, and allied disease.s, 
that there is most danger of a wound leading to 
serious consequences. AAJien, however, a wound 
occurs during dissection, the wounded part should 
be tightly ligatured and encouraged to bleed freely, 
or if there be no bleeding, should be sucked, and 
then freely touched with carbolic acid or some 
other caus*tic. Such wounds, like any others, inay 
be followed by irritation, suppuration, &c., without 
serious consequences. But if dangerous poison has 
been absorbed, and is going to aet, the patient 
begins to have a feeling of general illness in less 
than twenty-four hours. He is low-spirited, faint, 
and chilljq and often complains of nausea. Then 
come rigors, intense headache, rapid and sharp 
(but weak) pulse, a coated tongue, vomitin'^ 
(sometimes), and great restlessness. The general 
symptoms increase in severity, the breathhm 
becoming difficult, the pulse veiy rapid and 
weaker, the tongue dry, brown, and often tremu- 
lous when protruded, and the skin more or less 
yellow. The case may terminate fatally at or 
before this stage ; or abscesses may continue to 
form, from which the patient may more sIowly_ 
sink; or if he survive, the arm may remain stiu 
and useless, or some of the lingers may be de- 
stroyed by gangrene. Tlie treatment, both general 
and local, is similar to that of Pyremia (q.v.) ; and 
see Poisons. 

As a precautionary measure in post-mortem 
e.vaminations, the surgeon, especially if he be out 
of health, or if the patient have died from a disease 
of an erysipelatous character, should thoroughly 
anoint his hands with lard. A^eiy thin india-rubber 
gloves have been recommended as a' safeguard to 
dissectors ; but tliej' have not been found to 
answer, probably from the constraint to which 
they subject the action of the fingem. 

Dissenters. See Nonconformists. 

Dissepiment, in Botany, the partition between 
two Carpels (q.v.) in an ovary or fruit composed of 
a number of carpels. See Ovary. 

Dissidents is a general term for dissenters in 
various_ countrie.'i, but lias been specially used of 
the Polish non-Catholics or dissidentes — Lutherans, 
Calvinists, Greeks, and Amienians (not, however, 
including Anabaptists or Socinians ). 

Dissolving; Views are pictuies painted upon 
glass, .and made to appear of great size and with 
great distinctness upon a wall by means of a magic 
lantern with strong lenses and an intense oxy- 
hydrogen light, and then — by removal of the glass 
from the focus, and gradual incre.ase of its distance 
—apparently dissolved into a haze, througii whicii 
a second picture is made to appear by means of 
a second slide, at first with a feeble, and after- 
wards with a strong light. Subjects are chosen to 
which such an optic.al illusion is adapted, such as 
representations ot the same' object or landscape at 
dilferent periods. 

Dissonance is a combination of musical sounds 
which produces beats. See Sound, JIu-SIC. 

Di.Stnir, the staff on which the flax or wool is 
fastened, and from which the thread is drawn in 
spinning by hand. See Spinning. 
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HE present work was originally designed by the late Dr Robert 
Chambers — ever zealous and indefatigable, as he was successful, 
in the promotion of public improvement. It was undertaken to 
supply a deficiency in popular literature — namely, a chronological 
series of Extracts from our National Authors, a microcosm of 
English intellect, from Anglo-Saxon to recent times, set, as it were, in a 
Biographical Literary History. Great efforts had previously been made for 
the diffusion of useful knowledge, and for popularising scientific information ; but 
there was no work, at once cheap and comprehensive, which sought to bring the 
treasures of our imaginative and historical literature within reach of the busy 
mercantile and industrial classes of the community. Gratifying proofs of its useful- 
ness have been received from various quarters and from numerous readers, who have 
acknowledged that their love of literature and their veneration for our great authors, 
from Chaucer to Tennyson, were first called forth by this work. 

This Edition has been carefully revised ; extracts, biographical notices, and 
bibliographical information being carried down to the present time. The section 
containing the oldest English or Anglo-Saxon extracts has been re-cast, and much 
extended by the addition of an Appendix. Great attention has also been paid to 
American literature, the New World having nobly vindicated its claim to be 
associated with the. Old in the arts that dignify and adorn social life. 
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human genius, and no grateful disciple has appeared to 
•^-indicate the rights of the alleged legislator of science. 
Even New'ton, who was born and educated after the 
publication of the Novum Organon, never mentions the 
name of Bacon or his sj-stem, and the amiable and 
indefatig.able Boyle treated him with the same dis- 
respectful silence. Wen we are told, therefore, that 
bfeudon owed all his discoveries to the method 
of Bscon, nothing more can he meant than that he 
proceeded in that path of observation and experiment 
which had been so warmly recommended in the A^ooum 
Organon j but' it ought to have been added, that 
the same method was practised by his predecessors — 
that Newton possessed no secret that was not used 
by Galileo and Copernicus— and that he would have 
enriched science nith the same splendid discoveries 
if the name and the writings of Bacon had never been 
heard of. 


Lord Macaula}'’s epitaph on an English Jacobite 
(see page 429 of this volume) was much admired 
by Sir David Brewster, but he was dissatisfied 
wath the want of Christian resignation expressed 
in it, and he wrote the following imitation — ^not 
much inferior to Macaulay. 

Npitaph on a Scoich Jacobite. 

To Scotland’s king I knelt in homage true, 

My heart— my .all I gave— my sword I drew : 

For him I trod Culloden’s bloody plain, 

And lost the name of father ’mongst its slain. 

Chased from my hearth I reached a foreign shore. 

My native mountains to behold no more— 

No more to listen to Tweed’s silver stream— 

No more among its glades to love and dream, 

Save when m sleep tlie restless spirit roams 1 

^ here Melrose crumbles, and where Gala foams 
To that bnght fane where plighted vows were paid, 

Or that dark aisle where .aft I loved was kid ; 

And yet methought I’ve heard ’neath Term’s walls 
The fcvered^pulse of Foyers’ tvilder falls. 

Or seen m Tiber’s wave my Leader Jlow, 

And heard the southern breeze from Eildon blow. 
Childless and indowed on Albano’s shore, 

exile till lifers dream was o’er — 
i ill God, whose tri.als blessed my wayivard lot. 

Gave me the rest-the early grave-I sought : 

° f '■ ^ strifeless shore, 

M ith wife, and child, and king, to part no more, 

O p.atriQt w.andercr, mark this ivied stone, 

Le.arn from its story what may be tliine own : 

Should tyrants chase thee frorfi thy hills of blue. 

And sever all the ties to nature true 

' wn ’l«t hour 

pov-er'^ throbs, and faith exert her 

MICHAEL FARADAY. 

In electricity and rnagnetism valuable dis- 

(I/yi n«ltlVC of \^(^\Vinrrton in burrow 

son the bare rudiments of education ’ He was 
apprenticed to a bookbinder, and carN be-an m 
make expenrnents m cbemistry and electricitv 
ffc had attended Sir Humphry Davy’s leSs' 
and t.akcn notes tvhicb he transmitted 

Koval Societ'/ In ’".'k " V 


before the Royal Society — a work which was con- 
tinued to 1856, and afterwards published separately 
in four volumes. For many years he gave lectures 
at the Royal Institution, which were highly popu- 
lar from the happy simplicity of his style and his 
successful illustrations. His publications on physi- 
cal science are numerous. In 1835 a pension was 
conferred on Faraday. At first, it is said, Lord 
ilfelbourne, then premier, denounced all such 
scientific pensions as humbug, upon which Fara- 
day wrote to him : ‘ I could not, with satisfaction 
to myself, accept at your lordship’s hands that 
which, though it has the form of approbation, is 
of the character which your lordship so pithily 
applied to it.’ Lord Melbourne explained, and 
the pension was granted. Faraday was a simple, 
gentle, cheerful man of genius, of strong religious 
feeling and unassuming manners. . His Life and 
Letters, by Dr Bence Jones, two volumes, 1869, 
and Faraday as a Discoverer, by Mr Tyndall are 
interesting works. The latter considers Faraday 
to have been the greatest experimental philosopher 
the world has ever seen, and he describes his 
principal discoveries under four distinct heads or 
groups— magno-electric induction, the chemical 
phpomena of the current, the magnetisation of 
light (‘which, says Tyndall, ‘I should liken to 
the Weisshorn among mountains— -hieh beautiful 
and alone’), and diamagnetism. Farldajr usS to 
say that it required twenty years of work to make 
a man in physical science ; the previous period 
being one of infancy, MTien lecturing before a 
pnvate society on the element chlorine, Faraday, 
as Professor TyndaU tells us, thus expressed 
himself with reference to the question of utility : 
Before leaving this subject I win point out the 
history of this substance, as an Answer to those 

« wif?'" t? every new fact, 

« ■ c Franklin says to such.' 

What IS the use of an infant ?” The answer of 
the e.vperimentalist is, “Endeavour to make it 
useful. 

* C/ic7n{ca^ History of a Candle,^ 

What is all this procMs going on within us which we 
cannot do without, either day or night, which is so 
provided for by the Author of all things, th.at He has 
arranged that it shall be independent of all will ? If we 
restrain our respiration, as we can to a certain extent 
we should destroy ourselves. When we are asleep ' the 

vnth them, still go on wth their action, so necessary is 
this process of respiration to us, this contact of air vri* 
the lungs. I must tell you, in the briefest possible 
manner, what this process is. We consume food - the 
food goes through that strange set ofvessek andomins 
within us and is brought into v.arious parts of the sysfem 
into the digestive parts especially ; and altematdv the 
prtion which is so changed is carried through our lungs 
by one set of vessels, while the air that we inhale aS 
exhale is drawn into and thrown out of the W by 
another set of vessels, so that the air and the food^ome 
close together, separated only by an exceedinclv tMn 
sur/acc ; tfte air can tfius act upon the blood ^bv tlik 
proms, producing precisely the same results in kind as 
we have seen m the c.Tse of the candle. The candle 
combines with parts of the air, forming carbonic acid 
and evolves heat ; so in the lungs tlipre (h- 
wonderful change taking place. ^Tho.air Ltcring!com- 

vwh c=rt.aia Hews 
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DISTEMPER 


DISTILLATION 


'Distemper (Fr. cUtrempe, icom detremper, ,‘to 
moisten ; ’ Ital. tempera ), a method of painting in 
which opaque colpure are mixed with water and 
such glutinous substances as size, wliite of egg, the 
sap of the fig-tree, &c., and applied to a smooth 
surface of dry plaster or gesso, spread commonly 
upon wood, but sometimes itpon canvas. It is a 
process of great antiquity ; and it was the ordinaiy 
method by which the early Italian and Flemish 
painters produced their easel-pictures (see Paint- 
ing). Such works, when they have been after- 
wards oiled or treated with an oil- varnish, are fre- 
q\iently difficult to distinguish from oil-pictures. 
It is to be distinguished from Fresco (q.v.), in 
which the colours are applied to a fresh damp 
surface of plaster, with which they become incor- 
porated. Distemper is now most commonly em- 
ployed for scene-painting. 

DistCllipei* is a typhoid inflammation affecting 
the mucous membranes of young dogs, and resem- 
bling in many respects the strangles of young liorees, 
and the scarlatina and other such complaints of 
children. Like these, it is generally contagious, 
occurs only once in a lifetime, runs a definite course, 
is accompanied by low fever and debility, and is 
most successfully treated by good nursing and 
attention to diet and regimen. It is divided into 
five diflerent forms — catarrhal, pneumonic, intes- 
tinal, hepatic (known as yellows), and nervous. 
The catarrhal always accompanies and frequently 
precedes the other forma. The eyes are red or 
yellow, weak, and watery ; the nose dry and hot ; 
draughts of air or movements of the animal readily 
excite sneezing or cough ; there is dullness, fever, 
and, loss of appetite. The thickened slimy mucus 
which the inflamed membrane after some days 
secretes, accumulates about the eyes and nostrils, 
and lodging in the bronchial tubes, prevents the 
free 'access of air and the proper purification 
of the blood. Hence ensue distressed breatliing, 
increasing weakness, and symptoms of nervous 
disturbance, such as staggering gait, chorea, and 
fits. All clogs are liable to distemper, but the 
delicate and highly bred varieties suffer most 
severely, and amongst them the mortality is 
veiy great. Bleeding, physicking, and all irritat- 
ing and reducing remecUes, must be carefully 
avoided, and a good dry bed in a comfortable 
airy place provided. The stomach, which is gener- 
ally overloaded, should be relieved of its contents 
by an emetic, which, for an ordinary sized English 
terrier, may consist of two grains each of tartar 
emetic and ipecacuanha, with eight or ten grains 
of common salt, given in a wine-glassful of tepid 
water. If no efi’ect is produced, the dose must 
be repeated in twenty minutes. Constipation, if 
present, should be corrected by half an ounce each ' 
of castor and olive oil, to which, in large dogs, a 
few "rains of gray powder is a useful addition. The 
febrile symptoms, if acute, may be alleviated by 
giving four times daily, in cold water, five drops of 
laudanum, and five grains each of nitre and hypo- 
sulphite of soda. Distressed breathing will be 
relieved by applying to the chest and sides, for an 
hour or two continuously, a thick flannel cloth, 
m-ung at short intervals out of hot water. The 
throat may also be rubbed with hartshorn and oil, 
and the nostrils sponged and steamed occasionally. 
Give frequentlj', and in small quantities at a time, 
milk and bread, or any other such simple and 
digestible food ; and when recovery, is tardy, and 
weakness ensues, endeavour by nursing, tonics, 
and stimulants, to support the stren^h. See 
Manaqement and Diseccses of the Dog, by J. Wood- 
roft'e Hill (new ed. Lend. 1881 ). 

The term distemper is sometimes applied to In- 
fluenza in horses, and epizootic Pleuro-pneumonia- 
(q.v.) in cattle. 


Disticll (Gr. distiehos, ‘ consisting of two rows’) 
is the classical name given to any two lines, but 
especially to a hexameter and pentameter, making 
complete sense, the character of which is seen in 
the following well-known example by Schiller : 

Im nex.ameter steigt ctes Springquells fliissige Saule, 

Iiii Pentameter drauf filllt sie melodiscli lierab ; 

which was thus Englished bj' Coleridge : 

In tlie hexameter rises the fountain's silvery column, 

In the iientametcr aye falling in melody back. 

It was much used by the Greeks and Komans as a 
vehicle for the expression of single thoughts and 
sentiments ; and hence became almost exclusively 
emploj'ed for the classical epigram. The greater 
poets of modern Germany, as Goethe and Schiller, 
nave also shown a fondness for the distich, and 
remarkable skill in its use. A collection of moral 
maxims in Latin, ascribed to a certain Dionysius 
Cato (q.v.), are called Disticha, and were highly 
popular during the middle ages. 

Distillation is the name given to the process 
of applying lieat to a liquid, or, it may be, a solid, 
in order that certain constituents may pass away in 
vapour, and, by suitable arrangements, be obtained 
in the form of a liquid. When the vaiiour does not 
condense as a liquid, but only as a fine dust or 
flour, the process is called Sublimation (q.v.). The 
natural evaporation of water, by the heat of the 
sun, or wann air currents, the ascent of the vapour 
into the colder regions of the atmosphere, and the 
condensation there into clouds and mists, with the 
subsequent rain-shower, form together the grandest 
example of distillation. The apparatus for artificial 
distillation essentially consists of three parts, the 
Still (or Retort, q.v.). Condenser, and Receiver. 
The still is made of glass, copper, iron, or earthen- 
ware, according to, the nature of the substances 
to be placed in it. In experimental chemical 
work, glass is almost the only material admis- 
sible, while in the preparation of alcohol from 
grain, copjier-stills are commonlj' employed. The 
condenser is made in an infinity of forms, the 
object being to condense the vapours disengaged 
from the still as rapidly and effectually as 
possible. For this purpose it is important that 
the condenser shall expose a large surface to the 
cooling medium, water or air. Owing to its rapidity , 
in conducting heat, and the thinness of pipes made 
of copper, this metal is generally employed in the 
constraction of condensers. Whatever the form, 
the principle is the same — viz. that the hot vapours 
pass through a tube or vessel surrounded with cold 
water, which lunning in a constant stream, passes 
arvay more or less warm after it has done its work. 
The receiver merely consists of a suitable vessel in 
which to receive the distillate. As the forms of 
apparatus are capable of infinite variety, so the con- 
ditions of distillation are innumerable; the best 
defined types going under the names of Fractional 
Distillation, Destructive Distillation, and Distilla- 
tion in Vacuo. 

In Fractional Distillation a mi.xture of liquids 
having different boiling-points is put in the still 
and heat is applied. If the vapoui's were allowed 
to pass over together and the distillate to be 
received in a single receiver, it is evident that 
nothing would be gained ; for the different liquids 
would re-mingle in the receiver. If, however, the 
temperature be raised very slowly, and especially 
if tlie vapour requires to rise through a high 
head, or tube, before passing into the condenser, 
it will be found that the more volatile liquids 
pass over first in a state of comparative puritj", 
and while the othere follow as the heat is in- 
creased. If the receiver be frequently changed, a 
series oi fractions, or portions of liquid, are obtained. 
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coiTesponding to the difieveiit suhstjinces pvesent in 
tlie still. For e.Kaniple, if a mixture of glycerine, 
■water, alcohol, chlorofonn, and ether M ere distilled, 
the ether M’ould distil first, then the chloroform, ne.xt 
the alcohol, and lastly, the water, while nearly all 
t}jG "IvceriuG would oe left behind. This then is 
fractional distillation. ' 

Dcstnwtive Distillation, or Drj' Distiilatiori as 
it is sometimes called, is best exemplined when 
coal is lieated in an iron still or retort, as in 
the manufacture of gas. Row, in coal there are 
only traces of moisture capable of distillation, but 
wiien strongly heated, the coal is destroyed, or 
decomposed, and a large number of substances distil 
over, some of rvliicli, like lighting gas, are perma- 
nentlv in the gaseous state, othem like Creasote 
(q.v.)- are linukl, tvhile others, such as naphthaline, 
are solid bodies at the ordinary temperature. Here 
no distillation takes place until the substance 
heated is destroyed, hence the term destnictive 
distillation. Further examples are the distillation 
of M'ood in close vessels, at a red heat, ivhen char- 
coal is left in the vessel, and wood -vinegar, -wood- 
spirit, tar, iSrc. pass over in vapour, and are con- 
densed ; and the heating of hones in similar re- 
torts, -when animal charcoal is left in the retort, .and 
Dippel’s animal oil distils over. See Chakcoal, 
Coal-tah, and DirpEL’s AttiMAE Oil. 

Distillation in Fneno.— When rvater is heated in 
a kettle it eventually boils, and if a thermometer 
be plunged into it, the mercury is seen to remain 
.stationary at a temperature of about 21*2’ ( 100° C.). 
It -will he noticed, however, that when the baro- 
meter is low, the temperature of the boiling water is 
Bonien’liat below 212’ (100° C.), and tliat -wlien the 
barometer is very high, the temperature is also high. 
On the summit of Mont Blanc, it is found that 
water bolls at about 180’ (82° C.); ■while in a ves.sel 
from ■which the air has been removed by an air- 
pump, it continues to boil even ivhen the tempera- 
ture falls down to the freezing-point (see_ B oiling.) 
Tiiere are many substances wtiich are injured by 
beat, such as extract of malt and sugar, and ivhen 
solutions of these bodies require to he evaporated 
on a large scale, tlioy are always distilled j'm vacuo, 
so that the -water may ho removed without unduly 
heating tlie vessel. 

_ Tiiere is another very interesting method of dis- 
tillation whereby liquids which, alone, cannot be 
distilled without decomposition, are made to distil in 
presence of the vapour of some other liquid. Tlius, 
glycerine is not, practically speaking, capable of 
being distilled, but when heated -with higli-pressure 
steam, it readily distils over, .and can thus be 
purified. The great object of distillation is purifica- 
tion, awl in the manufacture of the fragi-ant volatile 
oils of lemon, lavender, &c., it is neccssai-y to distil 
them along with ivator so a.s to avoid overlieating 
of the oils, and consequent injury., Rot only is the 
flavour improved by this treatment, but tlieV distil 
at a lower temperature along with water than rvhen 
alone. The term distiUation in e.xci.se language 
refers to the distillation of alcohol alone. For 
information on this subject, see Fep.jiextation, 
Alcohol, Bk.vndy, Gin, Spiihts, and especially 
njliSKV; under which latter Iiead tlie subject of 
the duties payable and of illicit distillation are 
also treated. 

IM.stnicd Wnter is the condensed product 
obtained by the distillation of water. All natural 
waters, even rain-water, contain certain saline 
mat tors (common .salt, ikc.) in a .state of solution, 
from ivhich thov c.au only be completely freed by the 
I'focg'-s of distillation. The characteristic-s of dis- 
tilled water arc, that it possesses a niaii'kish, insipid 
taste, svithout odour or colour, and u’heii evaiioratcd 
to dryncs.., in a vc'-ol, it ouglit to leave no residue. 
L iilesi vers- specially prepared, it is sure to contain 

traces of free ammonia, and, when this is the case, 
it is liable to form a green vegetable growth in auy 
hottle containing it. Tlie other properties of dis- 
tilled water will be noticed under \Yater. 

Distilled Waters is the name for what is obtained 
by distilling water along ivitli the parts of plants 
containing essential oils. Kose-ivater and lavender- 
water are familiar e.vamples. 

Distingiiislietl Scrnce Order. This order 
Avas instituted by royal warrant on 6tli September 
1S8G for rewarding the distinguished services of 
naval and military officers who have been honour- 
abl}' mentioned in despatches. Foreign officers ivho 
have been associated with 

Biitisli forces in naval and > 

opGifljtions niG 
plirnKlp. hoTiovn.vv niRm- 

hers of the older. The ^ 

Companions of the order 
rank immediately after 
those of the Order of the jj §( 

Indian Empire. The 

Sovereign is Jiead of the 

order. The badge con- 1 in 

sists of a gold cross, 

enamelled white, edged V* 

gold, having on one side 

in the centre, iribbin a 

Avreath of laurel enani- 
elled gi-een, the imperial 

croAvn in gold upon a red enamelled ground, and on 
the revei'se, Avitbin a similar Avreatli and on a 
similar red gi-ound, tlie cipher V.E.I. j and it is 
svisiiended from the left breast by a red riband, 
edged blue, of one inch in Avidth. 
l>is'tomiiin. See Fluke. 

Distortion. When any body is subjected to 
the action of a defoi-niing force, or stress, _ the 
con-espontling deformation, or strain, is sometimes 
termed a distortion. In this limited sense the term 
is frequently used in treatises on elasticity. • The 
definition Avonld almost indicate some relation, 
betiveen a distortion and the force causing it. Such 
relation Avas first given by Hooke (1635-1703) in 
he law which beam liis name .- Distortion iii pro- 
portional to the distorting force. Thus, for ex- 
ample, if a plank of wood supported at each end 
be deiiected at the middle tlirougli a certain space 
by the placing there of a given Aveiglit, tAvice the 
Aveigbt Avill give tAvice the deflection, and so on. 
See Elasticita'. 

Distrain. See Distress. 

Distress, in English laiv, is the common-law 
remedy by Avbicli a man may enforce payment of 
rent or other duties, or may impound another’s 
cattle tresp.assing upon his land. Distress is de- 
fined as tlie taking of a personal chattel out of the 
po.csession of the wiong-cloer into the custodA’ of the 
party injured, Avithout process of laiv. Distress 
Avas formerly an incident of all feudal sen-ice.s, such 
as .suit of court, and fealtA' : it Avas also used to 
compel obedience to the ordere of a court leet. In 
modem days, distrc.«s is practically enforced cbielly 
for non-]iayniciit of rent, for non-payment of rates 
and nenalties, and upon cattle straying upon land 
not belonging to their OAVner. Cattle so straying 
may be imjiounded and retained as security" till 
tlieir OAvner make satisfaction. Distress for rates 
and penaltio.s is allowed bv the statutes imposing 
them. In this species of distress, and distress for 
non-payment of rent, the articles are not nierelv 
kept a.s security, but maybe .sold to pav the amount 
•hie. _ Whatever goods the landlord "finds on the 
j>reniLSo.s, even goods belonging to a stranger (not 
heiiig a lodger), may he distrained; hut animals 
/cm- vafnra:, and goods delivered to the tenant 
by Avay oi trade (as hoi-ses in a smithy, garments 
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at a tailor’s), may not be taken. Lotlyei's’ goods 
are protected against distraint by an Act of 
1871 ; bedding, wearing apparel, and tools or 
implements of trade to the value of £5 are also 
protected. Under the Law of Distress Amend- 
ment Act, 1888, distress can onlj' be levied by 
a certified bailifl'. A landlord may, by a statute, 
11 Geo. II. chap. 19, distrain goods fraudulently 
carried otf the i)remises ; and by the same statute 
he may, with the > assistance of the peace-officer 
of the parish, break open doors to obtain the goods 
so removed. — In the American Union, some of the 
states have abolished distress, as being harsh to 
the tenant, and unjust in favouring the landlord 
over other creditors. 

In Scotland, the term distress was formerly' in 
use ; the ri"ht to lay' hold of stray'ing cattle and 
the landlord’s right of hypothec are analogous to 
the English law. 

D’Istl'ia, Dor.v. See Ghika. . 

Distribution, in Political Economy', refei3 to 
the method in which the products of industry' are 
shared among tlie people concemed. Tlie methods 
of distribution, have varied and do vary in accord- 
ance with the state of social development. ’Tliey' 
depend on legal as well as on economic conditions. 
They depend mainly on the ideas and institutions 
which prevail with reference to property in the 
three requisites of production — viz. land, labour, 
and capital. In countries where slavery' prevailed, 
tlie slaveholder, as the owner alike of land, laboui-, 
and capital, disposed at his pleasure of the entire 
product of industry. Under the feudal system, by' 
which the cultivator was attached to the soil and 
liad a ll.ved interest in it, he was obliged to 
render to his superiors dues in labour, in kind, 
and latterly' in money, which were fixed by custom 
or authority'. "Where the system prevails of culti- 
vators _ owning the soil, as it does in America, 
and among the peasant proprietors of the European 
continent, the owner, inasmuch as he unites in 
his own person land, labour, and capital, disposes 
of the entire product, except such jjortion as 
may be claimecl by' the money-lender. In cases 
where the state owns the land, the cultivator pay's 
a rent or tax to the government, and retains the 
remainder. The melaijcr sy'stem still e.xists in 
Italy, the owner advancing the land and stock (in 
whole or in part), and receiving from the cultivator 
a fixed share of the produce, generally' one-half. 

In Great Britain, and to a large extent in other 
countries with a highly developed industry, land, 
labour, and capital are supplied respectively by 
tlu-ee different classes of persons, and their share in 
the produce is determined by' free competition. The 
classical political economy' of England may be 
defined as a description and analysis of such an 
economic condition of society'. It claims to be a 
science only in so far as the competitive system 
prevails. 'The landlord’s share in the produce thus 
detennined is called rent ; that of the capitalist and 
employer is designated as interest, profit, earnings 
of management, &c. ; the labourer’, s share is wages. 
It should be pointed out that under such a systepi 
the central function in distribution, as well as in 
production, rests with the employer. As he origin- 
ates and controls the productive proce.ss, so in the 
distributive process he settles with landlord and 
labdurer, ancl then di.sijoses of the iwoduoe. If the 
employ'er operates in whole or in part with borrowed 
capital, interest on that capital must also be de- 
ducted from his share of the produce. All these 
claiins satisfied, the amount of his share will depend 
on his success in disposing of the product. 

■ Whatever the arrangein6nts regarding property 
and the distribution of the fruits of industry' niay 
be, account roust be taken of the share claimed 
■ 158 


DISTRICT OF COLUMBIA 17 

by the government in the form of taxes, for the 
maintenance of army' and na\'y’ and other means of 
defence, for justice and police, and for education, 
&c. Some sections of. the so-called profes-sional 
classes are from this source paid for sendees 
rendered to the state. But the clerical and teach- 
ing professions derive their income more or less 
from corporate property, while the legal and medical 
professions obtain their share of the distribution 
mostly' from the services they render to private 
individuals. 

It is now admitted that economists have be- 
stowed excessive attention on production, to the 
neglect of the qJi'oblem of distribution. But the 
reproach has a much wider application than to 
economists merely', for it may' generally' be said 
that while modern communities have enormously 
increased then- productive forces, they' have not yet 
solved the problem of distribution. The enormous 
inequalities of distribution are a danger felt by 
all thinking men. It is a question which is 
more and more challenging the attention of states- 
men and economists. An economic sy'stem can be 
satisfactoiy' only' when a high standard of jnoduc- 
tion finds its complement in a reasonable and equit- 
able distribution, supplying to the mass of the 
citizens the means for their due physical, intellec- 
tual, and moral develoimient. Merchants,) whole- 
sale and retail, are said to elfect the distribution of 
manufactured products, acting as middlemen be- 
tween the manufacturer and consumer. For a 
special method of seeking to secure the equitable 
distribution of profits amongst those who earn 
them, see Co-operation. 

Distribution. See Geographical Distri- 
bution. 

District of Columbia, a district of the 
United States, containing the federal capital, 
is bounded on the west by' the coiiyright isso lu u.s. 
river Potomac, and on all other ty j. b, Lippinmtt 
sides by the .state of Mary'land. company. 

It originally' contained 100 so. miles, and embraced 
lands on both sides of the Potomac, the portion 
east of the river (6i sq. miles) being ceded to 
the general government by Maryland, and that 
west of the river (36 sq. miles) by' "irirginia in 
1788-89; the latter section, however, was retro- 
ceded to Virginia in 1846, and the present district, 
containing the cities of Washington (q.v.) and 
Georgetown (q.v.), has an area of 64 so. miles. 
The federal city', afterwards called Washington, 
was laid out from a plan furnished by' Major 
L’Enfant, and the public buildings were erected 
and completed before December 1800, when the 
seat of govemment was removed hither from 
Philadeljihia. In 1814 the British bunied the 
Capitol, White House (the president’s residence), 
and executive buildings, besides much private 
projierty', the total damage being estimated at 
§2,500,000. The district remained an unorganised 
territory', under the sole government of congress, 
up to the year 1871, although it had a county- 
organisation, and the two cities held chai-tei-s for 
their local government ; a congressional committee 
each session recommended such legislation and 
appropriations as were deemed needful for it. An 
Act pa.ssed in 1871 organised a territorial goyei-n- 
ment, and provided for a governor to be appointed 
by the president, and approved by' the senate ; for 
a secretary', appointed by' the president; and for 
the election of a delegate to congress, to serve for 
two y’ears. There was also a legislature, with 
eleven councilmen appointed by the president, and 
twenty-two delegates chosen by the people. In 
1878, "however, congress placed the whole control 
and government of, the district in charge of three 
commissioners, appointed by' the president and 
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approved bv the senate. These have full power to 
make all appointments to absolutely all oinces in 
the cities and district ; tlie citkens liave nothing to 
.say in relation thereto, nor is a vote given to them 
either in district or national affairs. 

-There are a number of suburban milages spnng- 
I in" lip in the district, and the real estate is increas- 
I in" in value very rapidly. • Among institutions of 
note outside the capital are the boldiers Home, 

3 miles to tlie north (with grounds covering 500 
acres, endowed with $118,719 remaining in 1 Sol of 
the sum levied on the city of Mexico), to which 
eac'li private soldier in the United States arniy pays 
a small tax of twelve cents a month ; the_Columbia 
Institution for the Deaf and Dunih (185i), whose 
collegiate department (1864) admits students from 
all parts of the United States; and the govern- 
ment liospital for the insane, about a mile from 
the citv, with accommodation for a thousand 
patients, drami from the aniiy and navy, and 
from the District of Columhia. Pop. of the dis- 
triet(lSOO) 14,093; (1850) 51,687; (1870) 131,700; 
(ISSO) 177,024; (1885) 203.459. 

IJiffli, in Agiicniture, is a trench ustiallj' made 
along the'sides of fields, so that all the drains may 
he led into it, or alon" the top of a field to divert 
surface water, A licuge is often planted along 
the side, and the two form a better fence for 
cattle. In cold undrained lands, tlie earth thrown 
out of the trench forms a mound of dry eartli, 
which is particularly serviceable for the growth of 
thorn-hedges. Accordingly, this is the common 
mode adopted in planting hedges in such districts, 
where the subsoil is often close, tenacious, and not 
well suited for their growth. Various foniis of 
ditches arc made; sometimes a double ditch is 
adopted, and the hedge planted between. In 
arable lands, however, since tlie general use of 
small and large pipes, ditches have in many cases 
been converted into underground drains, wliicli 
has effected a great saving of land, as well as 
giving to the fields a tidy appearance, and often 
a more convenient form. See Draimage. 

DitliJTainbiiS, originally a surname of Diony- 
sus., of uncertain derivation and meaning, was 
subsequently applied to a species of lyric poetry 
cultivated more particularly at Athens* and char- 
acterised by loftiness and* veliemence of style, 
which, however, at a later period, degenerated 
into homhast and extvaragance. The Dithyram- 
hus was originally a passionate hjmin, sung liy one 
or move reveUers to the music of a flute ; hut Avion 
is said to have invented for it a regular choral or 
iintistrophic form. He is also .spoken of as the 
inventor of the tragic style, as having introduced 
among lyrics of a move festive and joyous char- ' 
acter, gloomy dithyrambs, representing the sonwvs ' 
of Dionysus. Lasus of Hermioiie freed tlie ditliy- 
ramh from its nntistrophic character and thenc‘e- 
fonvard it hccatnc more and more inimetic and 
dramatic. It was out of the mournful dithvramhic 
songs that the .stately and solemn tragedy of the 
ancient Greeks arose. But few fragments of tlie 
dithvramhic pnotrj’ survive. 

IHtiuar.sli. liiTiniAn-sciiEN, or Dit-marsen, 
tlicwcsleni district of Holstein, lying between the 
Elder and the Elbe, witli an area ‘of 531 miles, and 
a pop, { ISS.". ) of 77, .3)7, It is low-lying and fertile, 
and 1ms to ho defended by dyke.s from floodiri" 
Originally a part of Saxony, and from 1474 till 1559 
practically an indeucndent state between Germany 
and Denmark, the district still retains many ancient 
j'ecnlinritic-s. TJie I.ondhw’t, contniiiing the ancient 
law.s, dates from 1318. Tiio Cftrom'k wa-s written 
in tlie Loiver Saxon dialect by Adolfi (1559-1029). 

IMtlany (iJirtoinntn), a germs of Hutaeere, of 
Minch the common species, also called lla'-tard 


Dittany or Traxiiiella (D. nlfiiis), a native of the 
south of Europe, is an old inmate of our gardens. 
It is a perennial, irith iinbranched stem, pinnate 
leaves, and a fine raceme of white or rose coloured 
(var. fruxincUa) flowers. The plant difltiees a 
powerful fragrance from its numerous oil-glands 
when in flower, and during dry hot weather ex- 
hales such a quantity of volatile oil, that it is said 
that a slight flash lia.s been obtained hy its sudden 
combustion when a candle is brought near it on a 
warm summer evening. The root is thick, white, 
and very hitter, and ivas formerly in medicinal, 
repute. — Dittany of Crete, used as a febrifuge, is a 
very different plant (Origcmum'Bictmmis), a kind 
of Marjoram (q.v.). 

Dill, a seaport, situated at the eastern extremity 
of a Portuguese island (7x2 miles) of the same 
name, oil’ the south coast of Kathiawar, 180 miles 
NAV. of Bombay. Once an important city of 50,000 
souls, it has sunk in importance till now the whole 
island has hut 12,636 inhabitants, mostly fishermen. 
Some magnificent buildings still attest its ancient 
splendour, such as the Jesuit College (1601), now a 
eathedral. The place has been in possession of the 
Portuguese ever since 1535, and stood a famous 
siege in 1545. 

DilircticSj medicines having^ tlie property of 
increasing the secretion or excretion of urine, and 
on this account miicli employed in dropsies, as well 
as in a variety of other diseases. Tlie principal , 
diuretics are the salts of potash, especially the- 
nitrate, acetate, and hitarti-ate (cream of tartar) ; 
squill, in powder, vinegar, or syrup; digitalis or 
foxglove, in powder or infusion; the decoction 
or infusion or broom- tops {scoparivm) ; nitrous 
ether (in sweet spirit of nitre) ; caffeine, the active 
principle of coffee ; the alcohols and ethers, iritli 
most of the volatile oils, especially that of juniper, 
as in gin ; tlie berries of the common elder ; the 
tincture of cantharides or Spanish flies ; turpentine, 
&c. Tlie last named (from the alcohols onwai'ds 
in the above enumeration) are more or less irri- 
tating in their eifects on the urinaiy organs, and 
should not be used witliout due consideration as to 
the requirements of the particular case. Cream of 
tartar and the broom-decoction form one of the 
safest and best diuretic mixtures which can he 
employed in domestic use ; or cream of. tartar may 
be given alone, either dissolved in hot water 
and allowed to cool, or in substance along with 
syrup. 

Divan is a Pereian word meaning collection, 
society, council, audience-cliamher, as also the 
I kind of cushioned seats or sofas which in reception- 
rooms in the East are ranged against the wall. 
Another meaning is a collection of jioeiiis — in which 
.special sense of the term Goethe used it for liis 
WcsUdsIlichcr Bhvnn. 

Direr, or Loox ( Colymhis), a genus of birds of 
the family Colymhida;, emphatically oceanic, and 
confined to_ nortlieni latitudes. They have a 
strong, straight, rather compressed, pointed bill, 
about as long as the head ; a sliort and rounded 
hail ; short wings ; tliih compressed legs placed very 
far hack, a short hind-toe, and the other digits 
completely wehhed. They lly well, hut are jiar- 
ticularly c.xpert in diving. Tlicy prey upon lisli, 
which they pursue under water, making use of 
their lyings as well as of their legs and .webbed feet 
in their dexterous swimming. On land they can 
hardly walk, and the name Loon is supposed to 
refer to this incapacity, and to he from the same, 
root with foiiic. They nest on the i.sland.s, rock.s, 
or shores of iochs and fiords, hut except at breed- 
ing-time keep to the water. In u-intor they 
.=oinctuncs follow the rivciu inland. The Great 
I'lcrtliem Diver or Loon, also called the Imiiier 
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or Ember Goose ( C. glacialis), is a bird about 
feet long, exhibiting no little beauty of 
. plumage ; the upper parts black, spotted witlj 
white; the head black, with tints of gi-een and 

blue ; the belly 
white. In win- 
ter and in 
youth it is 
predominantly 
brownish - gray 
and white be- 
neath. It is a 
winter msitant 
of the British 
coasts, even to 
the farthest 
south, and is 
occasionall j' 
seen in inland 
districts; is 
found in like 
manner in 
most parts of 
Europe, the 
north of Asia, 
and North 
America as far 
south as Texas, 
but it breeds 
chiefly in the 
more northern 
regions, as Labrador, Iceland, and Spitzbergen. 
Its cry is very peculiar and wld, has been likened 
to the howl of a wolf, and is in somp countries 
superstitiously regarded as ominous of evil. The 
bird is easily tamed, and becomes very familiar. — 
The Black-throated Diver {C. arcticxts) is another 
northern bird, of similarly wide distribution, but 
much smaller size, being only about 26 inches in 
length. It is found round the coasts of Britain, and 
occasionally breeds in the fresh- water lochs of the 
north of Scotland. The upper head and neck are 
ashen-gi-ay, the cheeks and throat black, the general 
upper surface black with white spots, the under 
surface white with posterior black spots. In youth 
and winter it is blackish-brown above, and white 
beneath. — The Bed-throated Diver (C. septcntrio- 
nalis ) is also found in all the northern parts of the 
world, is more common in Britain than either of the 
other species, and is the bird generally called Loon 
on the British coasts. In size it scarcely equals 
the Black-throated Diver. Its back is brownish- 
^ray, the belly white, the throat red. In winter, 
like the preceding species, this div'er is more soberly 
coloured, and without the red throat. The flesh 
of all the divers is dai’k, tough, and unpalatable. 
The name is sometimes extended to allied genera. 
See Auk, Geebe, JPenguin, &c. 

Di 'ves ( Lat. , ‘ rich ’ ), the name popularly adopted 
for the ‘ rich man ’ in the parable of the rich man 
and Lazarus, from the Vulgate translation. 

Dividend, the sum falling to be divided 
among the creditoi-s of a bankrupt from the 
realised assets, after payment of the expenses. 
The dividend is reckoned at so much per pound 
of the claims, and the term is applied both to the 
whole sum divided and the proportion falling to 
each creditor (see BANKRUPTCY). The profits of 
a bank, ' railway, or other joint-stock company, 
distributed annually or half-yearly among the 
shareholders, are also called , dividends ; and the 
same tenn is used to denote the interest payable 
on the public funds, and sometimes on other loans 
and debentures. 

Dividing Engine. Bee Graduation. 

Dividi'vi, or Libidibi, the curved ,pods of 
Cmsalpinia coi'iaria (see CjESAI.pinia), a West 



Great Northern Diver ( Cohjmhus 
glacialis). 


Indian and South American leguminous tree, are 
of remarkable astringency, and are imported espe- 
cially for use in tanning. 

Divination (Lat. divinatio ; Gi\ manteia, man- 
Uke techne), the act of obtaining the knowledge 
of unknown or future things uy supernatural 
revelation, or more strictly, the knowledge of the 
diyine_ thought manifested to the human soul by 
objective or subjective signs, and apprehended by 
means outside the range of the rational. It postu- 
lates a belief in a divine providence, and the pos- 
sibility of reciprocal relations between man and 
God considered as being able to contribute to man’s 
h.appiness. Its essential characteristic is thus a 
belief that the divine thought may be comprehended 
by the human undemtanding in a knowledge of a 
special nature, , more or less direct, more or less 
complete, but always through supernatural means, 
with or without the concurrent agency of the 
reason. Thus its domain includes all that the 
human mind can apprehend by its own powers ; in 
the first place, the future, in so far as it escapes 
rational foresight ; in the second place, the past 
and the 2 >resent, in so far as they are inaccessible to 
ordinary investigation. This supernatural know- 
ledge, says M. Bouclie-Leclerq, has been oftener 
ap^ied to the investigation of the past or of the 
present than to that of the future. Most of the 
ancient prodigies were considered as having their 
causes in the past ; the result of their interpretation 
was always to make Icnown the present will of the 
gods, and through that, but indirectly, the secrets 
of the future. And in the future even, considered 
as capable of being modified, divination oftener 
teaches that which should happen in accordance 
with the actual plan of providence, than reveals 
that which actually will happen. It is closely con- 
nected with magic, which may here be defined 
summarily as the art of voluntarily producing 
effects contrarj' to the laws of nature, by a mastery 
over obscure supernatural forces. Many of its 
methods consist in the interpretation of the mar- 
vellous effects produced at first by magical receipts, 
and there is an element of magic in everj' practice 
or rite destined to prepare or to produce an act 
of divination. While magic is the consequence of 
the active knowledge which permits the human 
will to make use of supernatural influences, the 
specially prophetic faculty — the particular function 
of the diviner — on the other hand, is the result of 
the contemplative knowledge which places the 
divine thought within the scope of the human 
intelligence. The former is an enlargement of the 
activity and of the human initiative at the expense 
of tile divine freedom ; the latter is like an increase 
of visual power added to the understanding. 

Otherwise a broad distinction may be made be- 
tween artificial divination by haruspication, astro- 
logy, lots, the interpretation of prodigies, light- 
ning, auguiy, and the like ; and natural divination, 
by dreams and jirophetic oracles, considered as the 
direct revelation of the divine will, or an inward 
intuition flashed with irresistible conviction upon 
the human soul. The last subjective divination 
follows from that conception of the prophetic 
function which had its place in the philosophi- 
cal system of Plato. It proceeds by a state of 
psychic exaltation or prophetic ecstasy, which 
suspends the intellectual energies of the human 
agent in a kind of sympathetic passivity suit^le 
for the transmission of the divine thought. /The 
conditions most favourable for receiving the divine 
impressions have beforehand been induced by the 
weakening or the destruction of the individuality 

■ ■ 1 physiologi- 
, deep sleep, 

siclmess, or the approach of death — the last, a 
notion that lingers long in the heart of our modern 


of the me3ium through certain morbid physiologi- 
cal conditions, as ecstatic enthusiasm. 
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civilisation. The scientific snivit of Ai-istotle i-e- 
iects external divination and accepts subjective 
prophecv, but reduces it to nothing more than the. 
natural exercise of a special faculty. _ ‘ It is neither 
easv ’ he says, ‘ to despise such things, nor yet 
to 'lielieve them.’ The Stoical school maintained 
divination because the gods were too beneficent 
to have denied to men a gift so good, but they 
identified providence wit)i necessity or the inevit- 
able connection of causes and consequences, and thus 
involved divination in an illogical confusion be- 
twixt fatalism and free-will, the only reason fonts 
existence that remained being its utility. The usual 
attempt at an explanation was that divination and 
the consecutive resolution of man had been fore- 
seen with the rest by providence, and that thus its 
end was active co-operation in the realisation of the 
divine plan. The Epicureans made divination im- 
possible by leaving it neither object nor agent, for 
their gods exercised no providence over inep. The 
sceptical Lucian imitates Ai-istophanes in his amus- 
ing burlesques on the difficulty which Apollo feels 
in conipo.sing his official he.xametei'S. Tlie bril- 
liant Carneades left divination in its fatal dilemma 
betwixt neccssitj’ and free-will, and Cicero follows 
with a halting conservatism, unable entijelj’’ to 
surrender his wishes to a conviction that his logic 
demands. Pliny the naturalist and Suetonius feel 
all the embarrassments of the old dilemma, and their 
attitude to divination may to some extent be ex- 
plained by classifying them as superetitious ration- 
alists, Plutarch," an eclectic Platonist, enumerates i 
with marked particularity all the prodigies and I 
miracles that had happened to Ids heroes, and seems j 
to have believed in an innate human faculty for 
divination, a state of receptivity through which the 
soul becomes the instmment of God, just as the body 
is the instmment of the soul. With theppiritual re- | 
vival that maiked the rise of Neoplatonism, we find 
divination again established and b.xsed on cosmic 
sympathy. The Egyptian ascetic Plotinus accepted 
inward revelation, and directly ascribed all the ] 
plienomena of divination to the agency of the gods 
and other spiritual forces. Poiphyiy had an 
intensely vivid sense of the spiritual in nature, and 
regarded the supernatural and its external ex- 
pression almost ns_ the least extraordinary of all 
her secrets. The divine communicates itself to the 
human through inward illumination in specially 
gifted souls, and to others less highly endowed 
through dreams, chance presages, and voices. 

The early Christian controversialists accepted 
the supernatural in.spiration of the Pagan oracles, 
but explained that it came not from God, like 
that of the Hebrew prophets and the saints, but 
from tlio devil. It was ea.sy for them to demon- 
strate the fallacy and errore of the ancient oracles, 
j but they were hardly logical hi, at the same 
time, accepting such of tlieso as could he in- 
teiqireted as foretelling the coming of Christ or 
some of the peculi,ar dogmas of Christian thcolog,y. 
It Wiis St Angnstine wlio finally formulated the 
ortliodox opinion of western Christianity on tlie 
subject in a special trc,atise, Dc Divinalionc 
Dwmoniim. He limits gre.atlv tbc part ascribed to 
conscious fraud m the function of the diviner, a.s he 
found the whole mystciy sufficiently explained by 
tlic inten’cntioii of the hafi angels, Nvliich existed in 
such counties munhei^. The devils imiUted as 
far as^pos-sihle the divine inelhoils, and lieiicc n*c 
ha\ e lalse droani*^, visionH, and prophetic in‘inirn- 
tions rc«einhling in evcrj’thing save tljeir on^nn 
tluv-e so often voiicliwifed to tlie saints. Thus 
early Chnslmmtv agreed perfectly with Pa'mnism 
upon the facts of divination, simph- -snbstTtutin" 
the iMcked nngel for the goo<l genius and the 
gi«Is of a polytheistic religion. It merclv climin- 
at.-il the e.vternal rite.s, a.s infected with mamc 


substituting for these prayer, and preserved eveiy- 
thing that came spontaneously from God, as dreams, 
visions, and prophetic inspirations. Perhaps the 
feelings that lay at the heart of the faith in the 
ancient divination lielped unconsciously to prepare 
the human mind for the Christian belief in provi- 
dence, in the efficacy of prayer, and in a special 
revelation of God to man. 

Many of the most ancient foniis of artificial 
divination have survived to our own day, even in 
the heai t of our vaunted modern civilisation. The 
• .sense of the efficacj' of these methods undoubtedly 
depend.s on the association of ideas in supposed 
analogie.s, and in symbolism. The Sanioan rain- 
doctom wet a stone wlien they want rain, and dry 
it at the fire when they want diy weather; anil 
sorcerera all the world over bring harm upon their 
victim by wishing it strongly, or by prophesjring 
that it will happen, as well as by symbolically 
representing it in some simple act, as by tortiirin" 
a wax-model or the like. There is an elemental 
confusion between the subjective and the objective 
connection which the primitive mind is unable to 
distinguish. It cannot resist the conviction that 
association in thought involves similar connection 
in reality. The analogies are not consciou.sly 
arhitrarj', but admit fairly of ratiocination if we 
can get into the proper mental attitude to commence 
the chain. Rousseau’s conviction of his salvation 
or damnation from his hitting or missing a tree 
with a stone is based upon a mental process natural 
enough to the jnimitive mind. Added to this is 
the belief in the diiect agency of supeniatiiral 
powers which influence the casting of lots or the 
tossing of a coin, now a mere mechanical appeal to 
blind chance, hut once a solemn attempt to educe 
the dii-ine will. Early grave ideas of supernatural 
I interference iritli games of chance linger long in folk- 
lore, and we still tuni our chair to change our luck 
at dice or cards, and attach absurd importance to 
certain numbei’S for lotteiy-tickets. The JMora- 
vian Brethren even chose tlieir wives bj" sortilege 
or casting lots with prayer, just as the Hebrew 
patriarchs did at grave or doubtful junctures three 
thousand j'ears ago. The ancient Greek hottahos, 
by which fortune in love was discovered by the 
particular spl.ash made by wine thrown out of a 
cup into a metal basin ; the astragali, or knuckle- 
bones of the Romans, used for divination and as 
dice; the Polynesian divination by spinning the 
niii or cocoa-nut to see if a sick pereon will recover ; 
and the playing-cards by means of which Gypsies 
still read fortunes at English fairs {cart(»!!a?tcif), 
are enough to show the great varieW in ran"e of 
methods of divining. Jlany of these have oeeii 
gravely formulated and systematised into pseudo- 
sciences. Thus astrologi' was not only one of tiie 
most serious studies of tlie ancient Chaklreans, but 
was still more than respectahle in the time of New- 
ton ; augury by the sight and cries of birds alone 
gave employment to a whole college of officials in 
ancient Rome ; and the ordeal by fire or battle had 
the most solemn sanction of the medieval Christian 
church. 

Many of the notions lingering in folklore about 
the hearing of certain birds on the right or the 
left band, or the meaning attached to first meeting 
certain animals or people and tlie like, may be 
understood by syinbolisni ; but many more are now 
at least completely inexplicable and'liopole.Ksly con- 
fusing. Dreams to animistic tliinkere are directlv 
due to spiritual intercourse, and their siTiiboliciil 
interpretation (oiiciroiiiaiic;/), either as taken 
directly or by the equally valid method of con- 
tianas, 1ms been practised from the days of Joseph 
until now, and has given rise to a rich crop of folk- 
lore supomtitions cveiywhere. Divination bv the 
appearance of entrails, or hnruspicniion , was nmch 
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respected by tbe ancient Eonians, and is still 
practised by the Malays and Polynesians. Some- 
what similar to it is scapulomancy, the method of 
divininc by the cracks and lines made in a shoulder- 
blade placed in the fire. Palinistiy, or cheiromancTj, 
has still its thousands of votaries and its oira litera- 
ture, and is warmly defended by those who fail to 
see liow childish is the sham symbolism, and_ how 
entirely arbitr.aiy are all the analogies on which it 
is based. Other methods of dirining again depend 
on the more or less conscious action or the agent, 
who none the less, however, is either a knave or a 
dupe. Such is the plandiettc, by means of which 
answers in writing are given from the spirit- world ; 
but the most famous form in this kind is the 
divining-rod, with its supposed power of indicating 
a hidden spring of water, a vein of ore, or a buried 
treasure (rhabdomancy). Of the same nature are 
the ancient coscinomancy, with a hanging sieve and 
shears, and the ordeal of the key, both highly useful 
where a culprit was apt to betray himself by his 
fears. Other of the thousand forms of divination 
are bibliotnanoy, by opening at random the Old 
or New Testament, or such iiopiilar books as the 
works of Homer or Virgil ; crystallomaney, by look- 
ing into a ciystal or beryl to see the future repre- 
sented directly in pictures, or symbolically by 
figures capable of being interpreted ; gcomancy, by 
the observation of points or lines on the earth, or 
on paper; pyromancy, by the behaviour of fire ; 
and botanomancy, from the chance combinations 
made by the wind upon leaves of trees on which 
words and questions had been written. Of profound 
significance also are the barking of dogs, the fall to 
the right or left hand of stones or sticks Hung 
upwards, the behaviour of a ring hung over a cup at 
the approach of particular persons, the spots on the 
finger-nails, the physiognomy of the persons met 
by chance at critical periods, the blowing off the 
seeds of the dandelion, oj- the pulling off the petals 
of the daisy with certain time-honoured formulas 
repeated, the while. Countless omens are derived 
by means of hemp soivn at midsummer, by nuts 
burned before a fire, from certain appearances of 
gieen ivy leaves, willow- wands, and the like ; while 
those who are observant of the proper rites may 
ward off ill-luck, and force the future to their con- 
venience, with the sign of- the cross, and the use 
of the horseshoe, silver, or the holly. The future 
is often foretold also by apparitions, and these are 
not infrequently, as in the classical case of the witch 
of Endor, capable of being called forth for the pur- 
pose of prophesying by powerful sorcerere. 

Divination is founded on faith, but has often 
also been helped by fraud. It is a sincere although 
fallacious philosophy, and finds its strongest sup- 
port in the fancied proofs of its truth that strike 
the minds of a primitive people, who forget or over- 
look the misses in their eagerness to verify the hits. 
The persistent tendency to believe what one wishes 
to believe, and the inherent human craving for mys- 
teries and wonders, account for any belief. ‘The 
human xinderstanding,’ says Bacon, ‘when anj' pro- 
position has been once laid down (either from gen- 
eral admission and belief, or from the plea.snre it 
affords), forces everything else to add fresh support 
and confirmation ; and although most cogent and 
abundant instances may exist to the ,contraiy, yet 
either does not observe or despises them, or gets 
rid of and rejects them by some distinction, with 
violent and injurious prejudice, rather than sacrifice | 
the authoritj- of its firet conclusions.’ 

See the artides Appakitiox, Astbologv, Augort, 
Charms, Demonoloot, Dream, Omens, Oracles, 
Ordeal, Magic, Mysticism, PALinsTRY, and Sobtes 
V IRGILIANAI ; also Doudie-Lederq’s Histoirc dela Divina- 
tion dans VAntiqnite (i vols. 1879-82); and F. W. H. 
Myers on ‘ Greek Oracles’ in Ins Essays — Classical (1883). 


DIVING 21 

Divine Right, a term applied to describe 
the source of the power claimed for the monarch, 
by the royalist party, in the great controversies 
between the monarehical and parliamentary or com- 
monwealth parties in England in the 17th eenturjL 
The monarch was held to be the immediate repre- 
sentative of the Deity, to whom alone he was 
responsible for all his aetions— a principle which 
relieved him from all human responsibility, and 
gave him an absolute claim to the obedience of his 
subjects. Two of the confessions of Henry VIII. ’s 
reign — ^tlie Instittction and Necessary Doctrine — 
botti insist on the duty of passive obedience as a 
corollari’- of the fifth commandment ; and Crannier 
so altered the coronation' oath at the accession of 
Edward VI., as to make the king’s hereditarj’^ right 
whollj' independent of election or ’the will of the 
people. But the doctrine became full' fledged only 
after the quiet transfer of the crown fiom the 
Tudor to the Stewart dynasty showed that the 
hei-editarj' principle was firmly established ; and 
James I. constantly harped on the necessity of this 
great principle. 'The chief writers on the side of 
divine right ivere Salmasius and Sir Robert Filmer; 
on the other, Milton, Algernon Sidney, and Har- 
rington. The controversy died a natural death 
after the accession of the Hanoverian dynasty. 
The mii'aculons power claimed by English sove- 
reigns of curing the ‘king’s evil’ (see Scrofula) 
by the royal touch, was a consequence of their 
divine right. 

Diving. The ‘ treasures of the deep ’ have at 
all times been the subject of much visionary 
e.xaggeration, and the accounts of tlie e.xploits of 
divers equally extravagant. Thus, it is sometimes 
affirmed that the pearl-divers of the East acquire 
by practice the power of remaining under water 
from 15 to 20 minutes, or even two hours. It 
need scarcely be said that these accounts are 
.absurd, no such endurance being possible. TJie 
more skilful divers may remain under water for 
2 or even 3 minutes ; and 4 minutes 29^ seconds 
is claimed to have been attained in a glass tank 
(see Pearl), hlost divers suffer severely from 
the continual efforts in holding the breath ; blood- 
shot eyes and spitting of blood are common among 
them. It is noteworthy that if one about to dive 
breathes haul for a short time, he is then able to 
hold his bre.ath much longer under water (see 
Swimming). The nide mode of diving is now but 
little used except for pearl and sponge fishing. 
Even for these purposes the diving apparatus is 
now largely used, the diver thus collecting, it is 
computed, as much as twenty naked divers under 
the old primitive regime, and being able to remain 
from two to four hours under water. In the 
hlediterr.anean sponge-fisheries, hundreds of sets of 
diving apparatus have long been in use, and the 
dress has been introduced into the fisheries at the 
Bahamas, Bermuda, Australia, &c. 

Diving-bell. — For all such purposes as sub- 
aqueous works upon the foundations of _ pieis, 
bridges, &c., or the exploration and raising of 
sunken vessels, the efforts of the unaided diver 
would be .almost valueless, and, accordingly, vari- 
ous contrivances for supplying air to the diver 
have been made. Roger Bacon (1240)_is said, on 
most doubtful authoritj’, to have invented a 
machine for working under watei'. Taisnier’s 
de.scription of the cacabits aqvaticus, or aquatic 
kettle, used bj’ two Greeks in Spain, at Toledo in 
1538, in the presence of the Emperor diaries F. 
and a multitude of spectators, is one of the ear- 
liest reliable accounts of a diving-bell. From his 
description, this must have been similar in prin- 
ciple and constniction to the modern diving- 
bell, but of' clumsj’ dimensions, and wanting in 
efficient means of renewing the supplj’ of air. la 
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1C20 Lord Bacon in Ins iYomna Ornamm describes 
tlic cnide inetliod in vogne in Ins uay, in ^vlucn no 
means of replenishing the air -were employed. To- 
wards the close of the 17th ceutnry, niany afctenjpts 
were made, and mnch capital sunk in submarine 
exploration, but the primitive nature of the 
appai'iitus employed rendei'ed tlie various enter- 
prises undertaken abortive. Dr Halley s dii’ing- 
bell, about 1720, wa.s a wooden chamber of about 
CO feet intemal capacity, open at tlie bottom, 
where it was loaded with lead, to keep it perpen- 
dicular in its descent. Strong pieces of glass n’ere 
set in the upper part, to admit light. Casks filled 
Math air, ancf loaded with lead, were let down intli 
the bung-hole downwards ; and from these a sup- 
ply of .air was drawn by means of a hose. John 
Lethbridge, about the same time, constnicted ,a 
conical bell, into which he forced compressed air by 
means of bellow.s, enabling him to remain over 
half an hour beneath the OTiface. In 1754 Dr 
Richard Pocockc s,aw a diving-bell used at tlie 
Needles to raise what thej' could of the wreck of 
a man-of-war. ‘ They are let down in a machine 
made of leather, strengthened at the knees and 
shoulders, and, if I mistake not, on the head, with 
bras.s. There are two leathern tubes to it— one 
for the air to go down and to speak by, the 
otlicr to pump out the air. They stay down five 
minutes ’( Trafc/s through England, Camden Soc. 
18S9). In 1779 Smeaton employed an oblong box 
supplied with air by means of a pump on the 
surface, for repairing the bridge at Hexham, in 
Northumberland. 

The form of diving-bell now in use was first 
constructed by Smeaton for work at Ramsgate, in 
178S. It was* of cast-iron, and weighed 50 cwt., its 
height 44 feet, length the same, and width 3 feet. 
It sunk by its own weight, and was lighted by 
stout pieces of bull’s-eye glass, firmly cemented 
in . brass rings near the top. The next improve- 
ment of importance was that due to Rennie, who 
designed in 1813, for the works of Ramsgate 
Ilarhour, a diving-bell of cast-iron, G feet high, 

4 foot 6 inches wide, and 6 feet long. Six bulr.s- 
eyes of glass in the top admitted light. Air was 
admitted through the top by a valve, and was sup- 
plied hj' an air-pump through a 24-inch hose. The 
interior of the bell was fitted with seats, chains 
for attaching stones, &c., .and a r.ail for carrying 
tools. The boll, which weighed about 5 tons, 
was snspended by stout chains to a crab fi.xed to ,a 
tnick travelling on an overhead gantry, .and was 
successfully employed in various undertakings 
carried out by its designer. A large diving-bell, 
designed by Mr Stoney for the construction of the 
North Wall at Dublin, is 10 feet square .at the top, 
and 20 feet square at the bottom, weighs 804 tons, 
and is used for lowering 3.j0-ton blocks of walling. 
Access is gained to the bell by means of a wrought- 
iron shaft and air-lock, thus’ obviating the ncces- 
.sily of raising the hell. This appanatus has been 
both clllciont and economical in working, 

_ The air-chambei-s of the c.ais.sons used for found- 
mg.thc picraof bridge-, are nothing move than hu"e 
diving-bells, only tlioy remain in position when 
sunk to' the requisite depth, and are filled up solid 
with masoniy (sec C.ussox). At the Rt Louis 
j^rKij'o tljG tlio inaxinuim depth 

attaiued -was ilOi ^^et, and the great pre^'S^ii'C 
.51 11)., a prcssuie which proved fatal in a few 
insiances to the workmen. The air-ehambera of 
the caissons of the Forth Bridge were 70 feet in 
dmmotcr, and 7 feet high. The work of cxcava- 
tmu was rarried on by electric light, and presented 
a singulaily novel and weird spectacle. The 
maximum pressure was about 33 lb. jier sq inch 
above the atmosphere. The altered conditions of 
c.xistence under a prc-ssure of three atmospheres 
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presents many points of interest. The voice 
sounds unnatural, and as if proceeding from 
another person ; whistling is impossible. Effer- 
vescing drinks open flat, the pressure outside being 
eqn.al to that accumulated in them. A feeling of 
lassitude is generally experienced on return to 
ordinaiy atmospheric conditions. The passage 
through the air-lock on entering, and the gradual 
admission of pressure, is at times, and more 
especially to novices, accompanied by severe pains 
in the e.ars ; but with due care, and the observance 
of the prescribed simple expedients, these pass 
awav. The workmen accustomed to subaqueous 
existence .suffer no inconvenience from being below 
water. 

The principle of the diving-bell will be easily 
understood hj' floating a piece of lighted candle or 
a wax match on a cork, and 
then coveriim it with an 
inverted tumbler, and press- 
ing it downwards ; the 
candle udll descend below 
the level of the surrounding 
water, and continue burn- 
ing for a short time, al- 
though the tumbler be 
entirely immersed. The 
reason’ is obvious enough : 
the .air in the tumbler hav- 
ing no vent, remains in it, 
and prevents the water 
from occupying its place, 
so that the cork and candle, 
though apparently under 
water, are still floating, .and 
surrounded by the air in the 
tumbler; the candle con- 
tinues burning until the 
oxygen of the air is ex- 
hausted, and then it goes 
out, as would the life of a 
man under similar circuni- 
st.ances. If vessels full of 
•air, like the barrels of Dr 
Halley, _ were submerged, 

.and their contents poured 
into the tumbler, the light 
might be maintained ; but 
this could be better done if a tube passed through 
the tumbler, and .air were pumped from above 
through the tube into the tumbler. 

The modem diving-bell, which is made of cast- 
iron like Smeaton’s, is supplied with air in this 
manner. It must he reniem bered that air is com- 
pressible, and diminishes in bulk in proportion to 
the pressure, so that at a depth of about 33 feet in 
water, it would occupy half the space it filled at 
the .surf.ace; if the inverted tumbler were c.arried 
to this depth, it would be half- filled with water. 
A considerable quantity of air has therefore to bo 
puniped into the diving-bell, merely to keep it full 
as it descends ; the .air thus compressed exerts .a 
corresponding pressure, and would nisli up with 
great force if the tube were open and free. This is 
prevented by a valve opening downwards only. 
When the diving-bell has readied its full dejith, 
the pumping is continued to supply air for respira- 
tion ; and the redundant air overflows, or r.athcr 
nndcrllows, by the open month, .and ascends to the 
surface in great bubbles. The diving-bell is pro- 
vided witli a platfomi or scat for the workmen, .and 
.suspended from a suitable crane or beams project- 
ing from a b.arge or pier ; men above are st.ationcd 
to work the pumps, and attend to the signals of the 
bellinan. These signals are simply made by strik- 
ing the .sides of tlie iron diving-bell with a ham- 
mer, and as sound is freely communicated tliromdi 
water, they are easily heard above. One blow 



Diving-bell : 

a, section showing inside; 
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signifies ‘more air;’ two blows, ‘stand fast;’ 
three, ‘heave up;’ four, ‘lower down;’ five, ‘to 
eastward ; ’ six, ‘ to westward ; ’ &c. These, of 
course, may he modified as agreed 
upon. jMessages are also sent up, n 
written on a label attached to a 
cord. . ' 

Diving-dress. — In Schott’s 
Tcclinica Curiosa, published in 
1664, is described a lorica aqiici- 
tica, or aquatic armour, wliicli 
consisted of a leathern dress and a 
helmet to protect the diver from 
the water. In 1721 Halley de- 
scribes a contrivance of his own 
of nearly the same kind ; its ob- 
ject was to enable the diver to go 
out from the hell and walk about. 

He was to he provided with a 
waterproof dress, and a small div- 
in"-hell, with glass front, as a 
helmet over his head, which was ’ 
to he supplied with air by means 
of a tube from the diving-bell. 

Kleingert, of Breslau, in 1798 de- 
vised a diving-dress, consisting of 
strong tin-plate armour of cylin- 
dric.al form encasing the diver’.s 
head and body ; the lower portion 
of his person being clad in stout 
leathern costume. A pipe con- 
veyed air to the diver, whilst a 
second pipe returned the air when 
vitiated to the surface. This 
' ap])aratus was available only for depths up to 20 
feet. 

The open helmet diving-dress was invented in 
1829 by Augustus Siehe, .and marked considerable 

advance on pre- 
vious attempts. 
'Iliis dress con- 
sisted of a copper 
helmet with 
breastplate at- 
tached, a can- 
vas jacket being 
fastened to the 
latter. The 
lower part of the 
jacket was left 
open (hence the 
name), and the 
air esc.aped by 
this outlet, hence 
the water was 
only a few inches 
below the diver’s 
mouth, and he 
had to maintain 
a vertical posi- 
tion. Leather 
hoots loaded 
Diving-dress. , ' lead were 

also worn. 

In 18.89 Siehe obviated the danger.s attendant on 
the open dress by perfecting his modern close dress 
— a waterproof costume covering the whole body, 
save the head and hands, of strong tanned twill 
with mineralised india-rubber collar.s and cuffs. The 
helmet is made of tinned copper with three circular 
glasses in front ; sometimes guards are added to 
protect them. The front eye-piece is made to un- 
screw and enable the diver to receive or give instruc- 
tions without removing the helmet. One or more 
outlet valves are placed at the hack or side of the 
helmet to allow the vitiated air to escape. These 
valves only open outwards by working against a 
. spiral , spring, so . that no water can enter. The 


inlet valve is at the hack of the helmet, and the air 
on entry is directed by three ch.annels running along 
the top of the helmet to points above the eye-jiieces. 
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enabling the diver to .always inhale fresh .air, whilst 
condensation on the glasses is avoided. The helmet 
is secured to the breastplate below by a segmental 
screw-bayonet joint, securing attachment hj’ one- 
eighth of a turn. In some dresses the escape valve js 
regulated at will by the diver, and being placed in 
front of the breastplate, enabling him to vary the 
pressure, and even to float himself by closing the 
valve and inflating his dress, hut except in the 
hands of a skilled man this may prove a source 
of danger. Hence many makers, when .an adjust- 
able v.alve is desired, substitute one which rights 
itself .as soon as the diver's h.and is removed. The 
junction between the w.aterproof dress and the 
breastplate is made watertight by means of studs, 
brass plates, .and wing-nuts. The diver carries hack 
and front weights, each about, 49 19. The hoots, 
made of stout leather with leaden soles, weigh 
,al)ont 20 lb. each. The helmet weighs .about 40 lb. 
The diver in using the dress has usually two 
weights of about 40 lb. each on his shoulders, and 
lead soles, of 15 lb. e.ach, to his boots. A life or 
.signal line enables the diver to communicate lyith 
tlmse above. The air-pi]re is made of vulcanised 
india-rubber with galvanised iron wire imbedded. 
The cost of a dress with all essential apparatus is 
about £140. 

In the diving-dress invented by Dir Fleuss, and 
patented by him in 1880, the diver is independent 
of supplies of air from above. A strong copper 
cylinder fastened to the back of the diver carries a 
supply of compressed oxygen, regulated at will by 
a jamb screw-valve. The carbonic acid exhaled b.y 
the diver is absorbed by caustic soda in a receptacle 
fixed above the copper c,ylinder, whilst the nitrogen 
is breathed over and over ag.ain. In this dress, 
which weighs about 26 lb., and c,an be adjusted in 
a few seconds, a man ni.ay remain below the surface 
for several hours without harm. In cle.ar water and 
at moderate depths, no light is required, but where 
illumination is necessary, .an improved oil-lamp, 
invented by Siehe, supjilied with air bj' a, small 
force-pump, is employed. Both arc arid incandescent 
electric lights are now used for this purpose with 
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most satisfactory results. Experiments have been i 
made to utilise the telephone, hnt cojninunica- 
tiou by means of a slate or ordinaiy signal line 
remains universal. Siebe states the greatest depth 
to which a man has ever descended to be 20i 
feet, equivalent to a pressuiu of SSi lb. Per sq. 
incli. Slight men of muscular build, with good 
circulation, sound heart.s, steady nerves, and tem- 
perate liabits, make the best divers. 

TheBriti.=h Admiralty and Royal Engineer ti-ain 
a large staff of divei's. Every vessel in the British 
navy'’ of any tonnage caixies apparatus and one 
diver. Flag-ships cany, as a nile, two divere. The 
German and other navies also train divere. 

Divinillg-ro<l. often called the Virgiila Divina, 
the Bacillus Bicitiatot'iiis^ the Caduceiis or wand of 
Mercury, tlie Rod of Aaron, is a forked branch, 
usually’ of Iiazel, and sometimes of iron, or even 
of brass and copper, by inean.s of ivliich minerals 
and water may be discovered beneath the .surface 
of the earth. Tlie rod, when suspended by the two 
prongs, sonietinic.s between the balls of the thumbs, 
indicates by a decided inclination the spot over 
which the concealed mine or spring is situated. It 
has often been used also to discover the authom of 
a crime, as by the f.amoiis Jacques Aymar in a case 
of murder and robbery at Lyons in 1692. Man 5 - 
men, even of some pretensions to scientific know- 
ledge, have been believers in the occult power 
.ascribed to this magic waud. Agricola, Sper- 
iingius, and Kirclmiayer all believed in its super- 
natural influence. Bayle, under the word Aharis, 
in Ids Dictionary, gives some ingenious arguments 
both for and against the divining-rod. It seems to 
bo still believed in, not only by Cornish miners, 
but even by Englisli civic oflicials, here and there, 
in the last decade of the 19tli centuiy. 

It Is hardly necessary to say thatnieu who know 
•anything of scientific method "in the examination of 
nature regard this alleged power of tlie divining- 
rod as due either to conscious knavery or to a more 
or less unconscious delusion, the whole phenomena 
increly being due to the effect of a strong imi)re.s- 
sion on the mind acting through tlie .agency of tlie 
norve.s .and muscles. The divining-rod tlelnsion 
should for ever have been laid to rest by Chevreul’s 
De la Baguette dimiatoire, Ac. (1854). See al.«o 
the ess.ay in Lang'.s Custom and Myth (1884). 

IMvisibility is that property in virtue of which 
the whole niay be broken up into jiarts. This pro- 
cess of division may be conceived to be canieil on 
indefinitely so far as space is concerned. But the 
question of infinite divisiiiility .as applied to matter 
at once raises the further question of the existence 
or non-existence of atoms (see Atoji). The actual 
division of ni.atter niay be carried on to a gre.at 
extent. A thickly gilt .silver rod h.as been di-awii 
out into a fine wire still covered with a continuous 
coating of gold, the thickness of which must have 
been about ^j^niirniifh of an inch. A small particle 
of common salt placed in a flame will colour it for 
some hours ; and one gr.ain of musk can scent, bv its 
slow evaporation, the air of a room for yearn. ^ 

invisibility, in the Theorj- of Numbers, is 
l',''fperiy of any number whereby it mav be 
divided by another lyithmit remaind’er. To "find 
llio coTiuiuoii of (Hvi^sibilitv of one iinmlicr N 
by another, D. Lot K = ll + h, r + Ik r- + . . 

’""i where , i,, Ac. are co- 
elheicnts, and r w tlie raduc of the notational scale 
( see N OT.VriOX ). Introducing D and - D along with 
r, this may he w ritten : N = Zo -j- b, (D -t r -Mj)) 
+ h, (D+r - D)- -}-... 4- (D-pf^ri))". 

I'.xpanding tlie terms on the right-lmndside of thm 

equation, it will apjiear that will he an iiitegcrif 
-t d, (r - D) -r . . . + Ik (j- - D)" he divisible 
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by D. For example, Hr- 10 (i.e. if the number 
be "iven in the denary or ordinaiy scale), and D 
= ot an'l tlierefore r - D = 1, any number will be 
divisible by 9 if the sum of its coefficients A , 6,, 
A'c. be so— i.e. if tlie sum of its digits be divisible 
by 9. Further rules found in tliis manner are fully 
given in Mackay’s Arithmetical Exercises. 

Division, of an army, is the smallest rinit which 
contains all brandies of the service. It is a small 
army in itself, under a general officer, and capable 
of .acting independently. Its strength and com- 
position are very variable. The table shows a 
British division on a war footing as laid down 
under new instructions in 1889. 


Divisional Staff. 

2 Infantry Brigades ) 
(eacli 4 Battalions)., f 

1 Squadron of Cavali^a., 

3 Batteries of Artiller3' .. 
1 Company of Engineers. 
Ammunition Column.... 
Commis-sariat & Trans- ) 

port Department . . . , ) 
Medical Department .... 


Total. . . . 
At Base. 


Ofllrers. 

• 

JCon-coni. 
Officers 
mill Meu. 

Horses. 

Guns, 

Wagons, 

18 

68 

40- 



260 

8434 

1072 

4 

236 

B 

138 

144 


4 

19 

610 

421 

is 

39 

7 

210 

70 


13 

5 

185 

221 


63 

7 

157 

184 

.. 

29 

5 

40 

<5 

“ 

10 

327 

16 

0732 

752 

2164 

22 

3S4 


The guns witli the infantry are machine guns. 
Tents, ammunition, three days’ rations for men 
and two days’ forage for horses, are prordded for. 

The divisions of foreign annies are similar in 
strength and composition. The name division is 
also given to a body of cavalry consisting of two or 
more Brigades (q.v.); and in the British army to 
three batteries of field artillery, acting under a 
lieutenant-colonel ; to the two guns with their 
wagons, liorses, men, .and stores, wliicli constitute a 
lieutenant's comnuand in a Battery (q.v.); and to 
tlie groups of ganison artilleiy ( comprising regnlai's, 
militia, .and volunteei-s) wliieli have been formejt 
under tlie territorial system, ‘in eleven of the mili- 
tary districts of tlie United Kingdom. See Depot, 
Naval Division . — For convenience of command 
and mnncciivring, a fleet is divided into two, tliree, 
or more divisions, and each division into two sub- 
diUsions. Eacli division is commanded bj' a flag- 
officer. 

_ Division of Lnihonr is based on the prin- 
ciple that industry can he best carried on when 
each Ilian has a special work to do. Const, ant 
piactice iii doing the same thing leads to <a jierfec- 
tion wliich could_ not otherwise he attained. The 
clnssic.al illustration of it in tlie history of political 
c^conoiiiy is that of pin-making as given hy Ad.am 
SniRli : ‘piie man draws out the"" wire, another 
stiniglits _ it, a tliird cuts it, .a fourth points it, 
a fifth giimts it at tlie top for receiving the head ; 
to m.ake tlie licad requires two or three distinct 
operations ; to put it on is a peculiar business ; 
to whiten the pm is another; it is even a trade 
by itself to put them into a paper; .and the im- 
port.ant husines.s of iii.aking a pm is in this manner 
divided^ into .above cigbteen distinct opeiafions, 
wbicb in some mannf.actorie.s are all performed 
by distinct bands.’ In this way ten men could 
make about 48,000 pins in a ‘day, wlioreas, if 
they worked seii.aratoly and independentlv, tlicv 
certainly could not each of tlieni have" made 
twenty, peiliaps not one pin in a dav. , Adam 
hmith otlei-s the following reasons wbv the division 
of labour secures greater efficiency : ‘‘First, the in- 
erease of dextenty in cveiy iiariicular workman ; 
.secondly, tbo s.avmg of the time rvliicii is comnionJv 
lost in pas-ing from one .siieeies of work to another; 
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and lastly, the invention of a great number of 
machines ■which facilitate and abridge labour, and 
enable one man to do the -work of many.’ Econo- 
mists believe, however, that Smith has laid too 
great stress ou both the second and third of the 
above reasons. 

Though the name of Adam Smith has been _ so 
closely associated with the principle of the division 
of labour, the importance of it had been recognised 
before, notably by Plato in his Bepuhlic, and by 
Adam Ferguson in his History of Civil Society. 
And it is hardly necessary to say that the inven- 
tion of labour-saving macliineiy has rendered the 
example of the principle which he drew from pin- 
making almost entirelj'' obsolete as an illustration 
of the existing methods of industry. (A good 
example of division of labour is given under Cut- 
lery : an ordinary tliree-bladed pocket-knife goes 
through more than a hundred processes. See also 
Needles.) Pins, which were made in thousands 
through the co-operation of human bands, are now 
turned out in millions by the aid of machinerj'. 
In modern industry veiy little is due to the direct 
operation of the human hand ; almost everything is 
done by a maciiine. Tlie development of steam 
and electricity as the motive powers, both of ]n-o- 
duction and exchange, has along witli the parallel 
■ development of machinery completely revolution- 
ised .the conditions of industry, necessitating a 
division of labour on a far wider basis than tliat 
contemplated by Adam Smith. At the present 
day it is not a 'mere question of personal adapta- 
tion, but of local, national, and international fitness 
and specialisation for carrying_ on dilFerent forms 
of inclustiy. Ditlerences of climate and of other 
natural conditions, as well as differepces of in- 
dustrial development, impose upon nations a most 
comprehensive division of labour. 

This dmsion of labour, it must be obvious, has as 
its necessary complement an elaborate coiiibination 
or organisation of labour. In every large industrial 
undertaking, whether it be a factory, railway com- 
pany, or any other,, the highest efficiency can be 
attained only when, eveiy man bal ing his proper 
work to do, each man’s work effectually contributes 
towards the general result. It is only through the 
wise selection of the fittest persons for each class of 
work, and their special adaptation to it, that such 
an organisation can be ' maintained. Thus the 
division of labour is only a factor iu the wider 
problem of the organisation of labour, nece.ssary to 
the success of every great industrial undertaking. 
See Labour. 


animal colony, or by the different organs, tissues, and 
cells of a single organism. The figure of a hydroid 
colony, Hydractinia, shows how members, prim- 
ai'ily and fundamentally the same in structure, be- 
come set apai't as nutritive, reproductive, sensitive, 
and protective. The same division of labour or pre- 
dominance of special functions in different indi- 
viduals is beautifully illustrated in the Siphono- 
phora — such as the Portuguese Man-of-war (q.v.). 
At a much higher 
level, vivid illustra- nn 
tions of the same a, 

fact may be found ^ fW 

among the social -n, iFl ^ 

Ants (q.v.) and Bees ^ \] 

(q.v.). But division U I 

of labour in some | 

degi-ee is essential 

to eveiy organism. v|! \l\ / (I wm 

Even in a single unit 1 f \l\ 

mass or cell, it is I 

hardly possible for J L Wj/f 

all the parts to be Ol j 

entirely in the same 

e.xteiTial and internal 

conditions ; certain |Mjj 

portions become 

more contractile, 

othem more sensi- 

tive, others more 

nutritive, and so on. , ... , . . 

In a ball of cells, 
such as Volvox, tlie 


tive, others more 

nutritive, and so on. , ... , - . 

In a ball of cells, 

such ^ ^ a, nutritive individuals; V, reproduc- 

inecjualitj’^ in the con- tive; c, protective; and a, sensi- 
ditions becomes more tive individuels. 
marked ; the inside 

cells are not in the same state as their outside 
neighbours ; they thus become^ seats of diflerent 
vit.al processes, and distribution of function or 
division of labour is the result. The same process 
may be traced in the gradual evolution of tissues 
and organs, as also in the development of special 
' persons ’ tvith limited and preponderant functions 
in animal colonies. Vhen the predominance of 
some function has been established, it brings with 
it difference of structure. This differentiation or, 
when it concerns a colony, polymorphism is the 
stimctural side of the physiological fact of the diri- 
sion of labour. See Coloxial Anijials, Dimor- 
phism, Hydroids, &-C. 

Divorce is the disruption of the legal tie 
between husband and rvife. The desire to obtain 
a release from the matrimonial bond has existed 


But ■while the division of labour is necessa.ry 
towards an efficient industry, economists recognise 
that it has many disadvantages. It is attended with 
a monotony of occupation, which is not favourable 
to the development of the ^neral intelligence and 
capacity of the workmen. Each man can perform 
his own narrow function, and beyond that nis skill 
does not go. The monotony itself is most painful, 
especially under the long hours of ■^vork which pre- 
vail in so many countries. But the worst feature of 
all is that tlirough the changes which so frequently 
occur in the industrial ■world, owing to the introduc- 
tion of new machineiy and other causes, the class 
of work to which the'men have been trained may 
be entirely superseded. The most striking in- 
stances of this in the history of English industiy 
was hand-loom weaving, rendered obsolete by the 
introduction of the power-loom. Workmen thus 
trained and specialised have a great difficulty in 
finding, and in adapting themselves to, any other 
form of occupation. 

Division of Labour, a conception borrowed 
from Economics and introduced into Biologj' by 
hlilne-Edwards, to describe the difference of func- 
tion exhibited by the individual members of an 


under all systems of law or custom. In heathen 
nations, sucli release has often been permitted on 
vei^y insufficient grounds. The Komans of the late 
republic and the empire jiennitted divorce at the 
AVill of either spouse ; but a husband divorcing 
Avitliout cause foi’feited the wife’s dowiy. The 
Emperor Constantine was the first to prohibit 
divorce at the mere will of the parties ; after some 
fluctuations in the state of the la^y, the grounds 
which would justifj' husband and wife respectively 
in divorcing were settled by Justinian. These 
changes in the law were partly due to the intro- 
duction of Christianity. . i • -r, i 

The Jewish law of divorce is contained m Deut. 
xxiv. 1-4. The Christian view of maniage is de- 
clared in Matt. xix. 9; Mark, x. 9-12; Luke, xvi. 
IS ; and 1 Cor. vii. Maniage was held by the early 
Christians to be a sacred tie, not to be dissolved 
except for unfaithfulness. By the canon law it u as 
regarded as a sacrament, and the tie could not he 
broken, even in the case of adulteiy, except by a 
papal dispensation. In cases of misconduct, a 
separation a mensd et thoro might he decreed ; or 
if the marriage had not been regularly contracted, 
it niiglit be declared null cih imtio. Suits for 
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reparation, or for a tieclaration of nuilifcy, belonged 
to the ecclesiastical courts. These rate of the 
canon law wei'e not unifomilj’ adopted by European 
.states ; hut in 1562 the Council of Ti'ent estab- 
lished in Catholic countries tiie rule that inarnage 
should be deemed indissoluble, even after adultery. 

!^^any of the Keformere disputed the Catholic 
view of marriage. For reason.? stated by Milton 
in his tract on the subject, they permitted a 
certain liberty of divorce. But in England the old 
rule held its gi-ound till 1S57-5S ; marriage conld 
only bo dissolved by a special act of parliament. 
A husband petitioning for such an act was reguired j 
first to sue for a separation, and to bring an action 
for damages against the seducer of his wife. 
Divorce, therefore, was possible only for the 
rich. 

By an Act of 1857 the jurisdiction in divorce and 
matrimonial causes was transferred to a new cnil 
court, which since 1873 has formed part of the High 
Court of Justice, Probate, _ Divorce, and Admiralty 
Dirision. A decree of divorce may now be pro- 
nounced by a single judge, trying the case with or 
vitlioitt a jnrj'; but the (leave is a decree nisi 
(i.c. a decree, unless cause be .shown to the con- 
trary’), which cannot be made final until _ six 
months have elapsed. A husband may obtain a 
divorce on the ''round of his wife’s adulteiy j’lie 
may also obtain damages against the co-respondent. 
A wife may obtain a divorce on the ground of the 
husband’s adultery, if aggravated by cruelty, incest, 
bigamy, i-ayie, &c., or by desertion without cause for 
two years. The law is therefore unequal as be- 
tween husband and wife ; the reason of the 
inequality is, that unfaithfulness on the part of a 
wife throws doubt on the legitimacy of the children 
of the marrin"e, while unfaithfulness on the part 
of the husband does not. Mere desertion, however 
long continued, is not ground for a divorce, but 
for an action for restitution of conjugal rights. 
The husband may be ordered to pay an alimentary 
allowance to his divorced wife ; and the court may 
make ordei;? in respect of the custody, maintenance, 
and education of the children of a”^ dissolved niar- 
riage._ A petitioner who is himself or herself in 
fault is not entitled to the remedy of divorce ; thus, 
the petition of a husband may be dismissed on the 
m'ound of recrimination, if ho has himseif been un- 
faithful ; and if. the wife, as sometimes happiens, 
refuses to press the countercharge, it may be the 
duty of the (|!uecn’s Proctor to intervene and call 
the attention of the court to the facts. Tlie peti- 
tion may also be dismissed on the ground of collu- 
sion or connivance, if, for example, the husband 
has encouraged another man to make improper a<l- 
yatices to his wife ; or on the ground of condonation, 
if he has forgiven her, or continued to cohabit witli 
, her after dif-covering her ollbnce. Similar rules 
aiiply to the petition of a u-ife. The confession of 
an accused party Is ei’idence against him or her ; 
but proof of this nature ought to be received with 
caution. If the re.spondent is of un.sound mind, 
and therefore unable to plead, the i>etitioncr will 
not ho allowed to pioceed with his case. Divorced 
pepion.s arc free to many again ; thev cannot rc- 
qmre a clergyman of the Church of' England to 
marry them ; but p clerg;i’inan who refu.«es must 
penult^ the u.se of Ids church for the purpose. 

In Scotland, since the Itefonuation, the courts 
have decreed divorce, on the petition of either 
spume, on the ground of adultery. An Act of 1573 
makes desortum without cau.'-c for four years a 
ground for an action of adherence ; and, if redress 
IS not obtained by that means, decree of divorce 
may 1)0 pronounced. It is not pennitted that 
maiTiage should take place botween oiVendim' 
J" '|>'orce, tlic olleiuling party 

lortcits all pecumaty benefit which might accrue 


from the marriage { see Alimext ). Separation may 
he obtained on tlie ground of ill-usage, and perhaps 
desertion. Bare to divorce are condonation, con- 
j nivance, collusion, but not recrimination. 

1 In France, divorce was e.stablished during the 
Revolution, abolished under the Empire, and 
restored by a law of 1884, which permits husband 
or wife to claim a divorce on the ground of adulteiy, 
cruelty, or conviction for any infamous crime. In 
most Protestant countries, divorce is granted for 
adultery, and other reasons. In some Protestant 
German states, divorce is scandalously easy ; the 
divorces granted by the Unitarian authorities at 
i Klaiisenbuvg, Transylvania, are notorious. In all 
Moiianimedan countries, divorce is extraordinarily 
easy, a few words of repudiation froni the husband 
practically sufficing to loose the marital bond. 

In America, the laws of the states vary. In 
South Carolina, at one time, divorce was entirely 
unknown. In most of the states, adulteiy, ill- 
usage, and desertion are now regarded as good 
reasons for divorce ; in some, drunkenness, iin- 
prisonmeut, and even incompatibility of temper 
are added to the list. There are in the United 
States no ecclesiastical or other specially consti- 
tuted matrimonial courts ; as a general rule, the 
civil courts have jurisdiction to dissolve the mar- 
riage of a party who is a citizen thereof, or domi- 
ciled therein; hut there is an appeal t6the Federal 
courts in cases where the state courts have mistaken 
the limits of their jumdiction. In British colonies 
where the basis of the law is English, the principles 
of the law, subject to local legislation, are the same 
as in England. 

In England, durin" 1850-87, the petitions for 
judicial separation and for divorce or dissolution of 
marriage numbered respectively 2784 and 10,561, of 
which 985 and 7321 were successful. In tlie United 
States, during 1867-86, there were 328,716 divorces 
granted — 216,733 of them to wives, and 126,557 for 
desertion, 66,635 for unfaithfulness. 

Questions frequently arise as to the competency 
of a court to annul a maniage contracted in 
another country on grounds which would not in 
that country he regarded as sufficient. As _ a 
general nile, the courts of a countiy have juris- 
diction in matrimonial causes over all persons 
bond file domiciled therein. But the English 
courts would probably refuse to recognise the 
dissolution of an English marriage by a foreign 
court on "rounds not held sufficient in England. 
See Eversley, The English Late of Personal and 
Domestic Relations (1885), Lord Fraser’s works 
on tlie. Scotch law, and the American works by 
Reeves and Schouler ; also the articles in this 
work on IMjvnMAGE, Adultery, Husbakd and 
M'ife, Parent and Child. 

ttix, John Adajis, Ameriean statesman and 
soldier, horn in Boscawen, New Hampshire, 24th 
July 1798, _ was appointed cadet in 1812, and 
notttenant in 1814, and "while on the staff of 
General Jacob Brown studied law, afterwards being 
admitted to the IVashington bar. In 1828, with 
the rank of captain, he resigned his comniis.sion ; 
in 1830 lie was appointed adjutant-general, and 
from 1833 to 1840 w.a-s secretary of state and snper- 
mtendeiit of schools- for the state of New York. 
He wa.s for four years a democratic United States 
senator, and secretaiy of the treasury from 1861 to 
the end of Budiaiiaii’s adiniiiistratioii. At the out- 
hroak of the civil w,ar lie raised seventeen regiments, 
and in July 1861, with the rank of major-general of 
volunteers, he took eoninmnd of tlie Department of 
Alarylaml, where he rendered effective service to 
the caiLSD of the Union ; from 1803 to the close of the 
war, lie commanded the Department of the East. 
He w,-!? appointed minister to France in 1800, and 
elected governor ot New York by the Republicans 
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in 1872. He died in New York city, 21st April 
1879. His memoirs were piililislied (1883) by Iiis 
eldest son, the liev. Dr Morgan Di.'c. 

Dixie, or Dixie’s L.a.xd, a term wliich came, by 
a popular error, to be identified with tjie South and 
Southern institutions during the civil war. It is 
derived from a Northern negro refrain, which was 
sung in New York about the beginning of the 19th 
century, and which expressed tlie supposed regrets 
of the slaves of a man Dixie, who had shipped his 
slaves to the South as the abolition sentiment 
grew stronger. This rude chant afterwards was 
developed into the melody that for a time became 
the rival of Yankee. DobcUc. 

Dixon, William Hepworth, an English 
writer and traveller, was born in Manchester, 30th 
June 1821, early became a merchant’s clerk, but 
soon determined to devote himself to a literary 
life. He had already written much, and even 
edited for two months a Cheltenham paper, when 
in 1846 he settled in London. In 1854 he was 
called to the bar, but did not practise. A series 
of papers, published in the Daily News, on ‘The 
Literature of the Lower Orders,’ and another on 
‘ London Prisons,’ attracted considerable attention. 
The latter reappeared in a volume published in 
1850. Before this, but in the same year, he pub- 
lished John Howard, and the Prison World of 
Europe. It was with difficulty he could induce a 
publisher to acce^^t it, yet when published it went 
through three editions in one year. Dixon now 
devoted himself principally to historical biography. 
In 1851 appeared the first edition of his William 
Penn, a work called into existence hy the onslaught 
made by Macaulay on the eminent Quaker, in 
which Dixon undertook, not without success, to 
disprove the great historian’s charges. In 1852 
was published his Life of Blake, and in 1860 his 
Personal History of Lord Bacon, two works which 
were indeed popular, but failed to satisfy com- 
petent critics. From 1853 to 1869 Dixon was 
editor of the Athenceum. His books of travel, all 
bright, and interesting, include The Holy Land 
(1865), Neio America (1867), Free Bussia (1870), 
The White Conquest (W75), and British Cyprus 
(1879). His Spiritual Wives he issued in 1868. 
Accused of indecency in his Free Bussia, he 
brought an action for libel against the Pall Midi 
Gazette, and was awarded a farthing damages. 
His historical worlrs include Her Majesty's Tower 
(4 vols. 1869-71), The History of Two Queens 
( Catharine of Aragon and Anne Bolejm ; 4 vols. 
1873-74), and Boyal Windsor (1878-80). His 
novels are unimportant. He died suddenly in 
London, 27th December 1879. 

Dixon Entrance, a strait on the west coast 
of North America, separating Queen Charlotte 
Islands from the Prince of Wales Archipelago, and 
so dividing British territory from a part of Alaska. 

Dizfnl, a town in the Persian province of 
Khuzistan, about 190 miles W. of Ispalian, on the 
river Diz, here crossed by a handsome bridge of 
twdnty arches. It has over thirty-five sacred 
tombs, and nearly as many mosques ; but half the 
town consists of subterranean excavations in the 
rock, on account of the heat. It has a large trade 
in indigo, and is noted for the manufacture of reed- 
pens, which are exported to India and Constan- 
tinople. Pop. 25,000. Fourteen miles SSW. lie 
the ruins of ancient Susa. 

D.iczzar (i.e. ‘butcher’), the name given, on 
account of his cmelty,' to Achmed Pasha, famous 
for his obstinate defence of Acre against Napoleon 
I. He was born in Bosnia about 1735, and rose, 
through murder and treason, from the condition of 
a slave to be pasha of Acre. In the beginning of 
1799 the French entered Syria from Egypt, and 


advanced from victory to victory till they reached 
Acre, wliich was laid siege to on the 20th March. 
By advice of Sir Sidney Smith, Djezzar was 
induced to hold out; and such was the savage 
doggedness of his defence, that Bonaparte was 
obliged to retire on the 21st of May. He died at 
Acre in 1804. 

DJiun, or Jixx. See Dejioxology. 

Dmitrov, a town of Bussia, dating from 1154, 
on a tributary of the Volga, 42 miles N. of Moscow, 
udith some trade. Pop. 9206. 

Dnieper (ancient Borysthenes), one of the 
large rivers of Europe, has its source, near the 
Volga and the Western Dwina, in certain swamjiy 
: forest-lands in the north of the Russian province 
of Smolensk. It flows with a general southerly 
I direction past lliev, Ekaterinoslav, and Alex- 
androvsk to the Black Sea. Its embouchure 
(increased by the waters of the river Bug) forms 
a gulf nearly 50 miles in length, with a breadth of 
from 1 to 6 miles. Its principal affluents are 
the Desna and Soj from the east, and the Pripet, 
Beresina, and Druz from the west. The total 
length of the Dnieper is 1330 miles, and its drain- 
age area embraces 245,000 sq. m. Some of the 
finest provinces of the Russian empire lie within 
its , basin. At Dorogobush the stream becomes 
navigable, but below Kiev^ and at other points 
traffic is interrupted. Below Ekaterinoslav, indeed, 
there are no less than sixteen rapids in the course 
of about 25 miles ; but these impediments to navi- 
gation have been overcome in part by blasting. 
The produce of the southern provinces is usu- 
ally conveyed down the river to ports on the 
Black Sea, but many vessels pass annually from 
the Dnieper to the Baltic by the Brest- Li tovsk 
canal (50 miles) and other waterways. The im- 
portant river- traffic is now mostly below Smolensk ; 
the chief fisheries are between Kherson and the 
estuary. The stream is permanently bridged at 
Kiev only, but boat-bridges and ferries are numer- 
ous along its banks. At Smolensk, the waters 
of the Dnieper are frozen from November to April ; 
at Kiev, they are ice-bound only from January 
to the end of March ; and at Kherson the river is 
frequently open all the j'ear. See Kinbuen. 

Dniester, a river, chiefly of Russia, but having 
its rise in the Carpathian Mountains, in the Austrian 
crown-land of Galicia. Its general course, until it 
reaches the Russian ferritoiy, is south-east ; it then 
runs east for a short distance, and thence south-east 
and south-south-east, separating Bessarabia from 
Podolia and Cherson, and enters the Black Sea by 
a shallow shore lake, 18 miles in length and 5 in 
breadth, between Akierman and Ovidiopol. The 
total length of the Dniester is 650 miles, and it 
drains an area of nearly 30,000 sq. m. Its current 
throughout is veiy rapid, and after reaching the 
Russian frontier, rushes muddy and turbid through 
a broad, flat plain. The navigation is interrupted 
by a series of falls and whirlpools near Jampol. 
Wood and grain are the chief inoducts conveyed 
down the river. Fishing-villages are frequent 
along its banks in Bessarabia. 

Do'ab (from the Sanskrit, ‘two rivers;’ cf. 
Punjab) is a term used in India for the country 
between any two rivers, but specially the space 
inclosed by the Jumna on the south-west and the 
Ganges on the north-east— a space extending from 
Allahabad to the base of the Himalayas, a distance 
of upwards of 500 miles, with an average breadth 
of 55 miles. It is the granary of upper India, its 
great natural fertility havdng been increased 65' the 
Ganges, Lower Ganges, and Eastern Jumna canals, 
and the extensive irrigation sj^stem which these 
render possible. It is all well cultivated, and is 
densely peopled throughout. , 
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DnbclL Sydnev, poet, was boni ab Granbrook 
in Kent, 5tU April 1824. His fatl.er a w>ne- 
mercbant, removed to London about 182 ami in 
1835 to Cheltenham ; with Gloucestershire and 
with Ills father’s business Sydney’s whole after- 
life was connected. Under the intluence of a sect 
the ‘ Freethinking Christians,’ founded by Sainuel 
Thompson, his giandfather, he developed a hot- 
house precocity, and at fifteen became engaged to 
the "irl whom he married at twenty. He never 
quite recovered from a .severe illness (1847); and 
tke chief events of his life were visits in quest of 
health for himself or his wife to Switzerland 
(1851), Scotland (1854r-57), and Cannes, Spain, and 
Italy (1862-66). He died at Barton End House, 
among the Cotswold Hills, 22d August 1874. 
Hi.s principal works are The lioiTietn, by ‘Sydney 
Yendys’ (1850); Hn Wer ( Part I. 1854); Sonnets on 
the VVar (1855), in conjunction with Alexander 
Smith ; and England in Time of n’'ar (1856). The 
firet and the last achieved a success to wonder at. 
For tiiougli some of liis lyrics are prettj-, though 
his fancy is ever sparkling and exuberant, his poems 
as a wliole are nerveless, superfine, _ grandiose, 
transcendent.al. ‘ Spasmodic ’ does hit them oil 
better than comparison either with Shelley or ivith 
Donne. Professor Nichol edited his collected iioenis 
in IS7o, and his prose ivorks in 1876 a.s Thoughts 
on Art, Philosophy, and Religion. See his Life and 
Letters (2 vols. 1878), and the memoir by 5V. Sharp 
prefixed to his selected poems (1887). 

l)ol)Cln» a town of Saxony, on an island formed 
by the Mulde, 40 miles SE. of Leipzig by rail, 
with foundries, and manufactures of fire-engines, 
machines, cigam, cloth, leather, sugar, carnages, 
and pianos. Dobeln dates from the 10th century, 
and in spite of its sufferings at the hands of the 
Hussites and in the Thirty Years’ War, has pre- 
served a number of interesting old buildings. Pop. 
(1885) 11,972. 

Do'berail, a favourite bathing-resort of Meck- 
leiiburg-Sclnverin, 24 miles from the Baltic, and 25 
miles NE. of WLiliar by rail. It has a ducal 
palace, dating from 1232, is connected bj’ rail (4 
mile.s) with a large sea-bathing establishment, and 
has a strongly chalybeate spring. Pop. 3905. 

IXibcrciner, Jouaxx 5YoLFaAXG ( 1780-1849), 
professor of Cliemistry in Jena, and friend of 
Goethe, Ls remembered for what is called Dbbcr- 
ciner's Lamp, a piece of platinum sponge which 
ignites a jet of a mixture of oxygen and hydrogen 
or of common air directed on it. ' 

l>obroYS'ky, Joseph, the founder of Shavic 
philology, was born August 17, 1753, at Gvennet, 
near Baal) in Hungaiy, ndiere his father, a Bohemian 
by birth, was stationed in gan’ison. Ho studied 
mainly at Piague, in 1772 entered the Jesuit order, 
and w.as successively a teacher, a family tutor, and 
the editor of a critical jo\irnnl. In 1792, at the 
expense of the Boyal Bohemian Scientific Society 
he made a journey to Denmark, Sweden, and Russia 
to scarcl; after the fate of those Bohemian books 
^vhlcll the Swedes liad carried ofT from 
Prajnie dunii- tlie Thirty War. Till Ids 

death, January 6, 1829, lie was reckoned one of the 
hi^xnest authontios on all laatters connected with 
bohciman history and literature. Among his works 
are Scnptorcs rerum Jiohemiearwn { 1784), a histoj-y 
of the Lohenuan language and literature (1792), a 

( 1802-21 ), GlaqolUicu 
! 180, ), nnO Jn>,litnlioiics Ltngnte Wcreo/ticu; (1822). 
bee las Life in Gorman by T’alacky (18.33). ' 

llobradja (ynriou.sly spelt' JDubrniu, Do- 

). the .south-eastern 
n 4 ,1 the lower Danube 

bv\l , 'r ^ f,'-". t'^m’-fciTed to tiie principality 
bj the Berlin Congre-. of 1S78, nluch fixed tlm 
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southern limit at a line from Silistria on the Danube 
to Man<»alia on the sea-coa.st. The north-east of 
this re^on is occupied by marsbes and tbe delta of 
the Danube ; the rest mostly a treeless steppe, too 
dn* for fanning, on which large herds of cattle, 
i homes, and sheep are raised. The climate is malari-' 
ous and unwholesome, and the inhabitants are a 
feeble folk. Roumanians and Bulgarians are the 
most numerous; many of the immigrant Circassians 
formerly settled here, Tartare and Turks having 
since 1878 gone to Turkish tenitor^ There are 
some 16,000 Turks still, with 15, 000 Russians, and 
a number of German colonists. A railway traverees 
the district. Area, 6102 sq. in. ; pop. 106,943. , 

Dobson, Heney Austin, poet, was hom at 
Plymouth, Januaiy 18, 1840. He was educated at 
Beaumaris, Coventry, and Strasbnrg, and at fii-st 
intended to follow the profession of his father— a 
civil engineer, but in 1856 entered tbe civil service 
as a Board of Trade clerk. His earliest poems, 
published in 1868 in Anthony Trollope’s St Raid's 
Magazine, have been followed by a multitude of 
poems in some of the best contemporaiy magazines, 
more especially in the more artificial forms of . 
1 French veme, the rondeau, the ballade, and the 
' i-illanelle. Tliese are all marked by rare perfection 
I of form, while many are informed with tme natural 
pathos, or reveal genuine satirical strength. His 
chief collections of verse are Vignettes in Rhyme, 
and Vers do Socictc (1873), Proverbs in Porcelain 
(1877), and At the Sign of the Lyre (1885). The 
volume entitled Old World Ldylls (Loud. 1883) 
consisted in great part of pieces selected from the 
firat two. In prose Dobson lias published a life of 
Hogarth in the ‘ Biographies of Great Artists ’ 

( 1879 ), of Fielding in the ‘ English Men of Lettera ’ 
series (1883), and of Steele in ‘English Worthies’ 
(1886), and an exhaustive study republished from 
the Century magazine as Thomas Beiuich and his 
Pupils (1884). He contributed the critical notices 
of Prior, Praed, Gay, and Hood to Ward’s ‘ English 
Poets’ (2880), and' has edited Eightcenth-ccnUiry 
Essays (1882), Gay’s Fables (1882), Gold.smith’s 
Vicar of Waheficld ( 1 883 ), Beaumarchais’ L..e Burhier 
de Simile (1884), and Selections from Steele (1885). 

Dobsoiij William, portrait-painter, was bom 
in London in 1610. He was trained as an artist 
'under Sir Robert Peake and Erancis Cleyn, 
and was befriended by Vandyck, who introduced 
him to Cliarles I., and whom he succeeded as 
king’s serjeant-painter and groom of the. privy 
chamber. He attended the king at Oxford, where 


lie painted his portrait, and those of the Prince of 
Wales, Prince Rupert, and other membera of the 
court. Tlie distujbances of the time and his own 


careless habits tlireiv his aiTaus into confusion, and 
lie was imprisoned for debt, and died in poverty, 
28th October 1646, shortly after his release. H'is 
finest portraits are lifelike and well e.xecuted, 
resembling those of Vandyck. Examples are pre- 
served at Coombe Abbey, Bridgewater House, 
Devonshire House, the National Portrait Gallery, 
and at Hampton Coint, where is the e.xcellent 
painting of himself and his wife. 

Docc'trc (from the Gr. doheO, ‘I appear or 
seem ) was the name given in the early church to 
uiosc heretics who held that the human nature of 
Jesus Christ was a semblance and not a reality. 
The docetic tendency originates in the oriental and 
Alexandrian notion tliat matter is as .such imperfect 
and inquire ; mid the_ Gnostic and Jlmnchiean 
lieretics found it impossible to conceive the essential 
ntuon of the divine nature with a bodv composed 
of roaltcr. The difficulty was got over in one of 
three ways ; the body of Chri.st was either con- 
Mderml a real earthly body, hut not belonging 
. essentially to Jiis nature, and only as.smned for a 
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time ; or it was declared to l)e a mere ajipearance 
or illusion (as by Marcion, the Ophites, the Mani- 
chfeans ) ; or, finally, it was believed to be a 
heavenly body, composed of ethereal substance, 
though having the appearance of being material 
(as by Basilicles, Bardesanes, Tatian, Valentine). 
Clement of Alexandria and Origen are most free 
from traces of Docetism; the Priscillianists and 
Bogomiles may be reckoned amongst the Docetce. 
See Gnosticism, and the works on the History of 
Dogma. 

Dock. The large genus Rumex of the order 
Polygonaceic is usually divided into Docks and 
Sorrms, the latter distinguished not only by their 
peculiarly acid taste, but by hastate leaves and 
usually difficious fibwere (see Sorrel); those of 
the docks proper being generally hermaphrodite. 
They are large perennial herbaceous plants, natives 
chiefly of temperafe climates, with large generally 
lanceolate or ovate leaves, and panicles of small 
greenish flowers. They have great tap-roots, and 
are with difficulty eradicated from pastures. They 
also multiply rapidl5^ bj' seed. The best mode of 
dealing with them is generally found to be repeated 
cutting away of tlieir leaves and shoots, by which 
the plants are killed. Many of the species prefer 
wateiy places. Several of the European ones have 
found their way to North America, where they have 
reinforced the indigenous species as troublesome 
weeds. The large astringent roots of various species, 
notably of the Great Water-dock (II. Hydro- 
lapathwn), as also of the Monk’s Rliubarb (li. 
alpinus), were much esteemed in medicine until 
superseded by more powerful remedies. They have 
also been used in dyeing. 

■ Dock, an inclosure for the accommodation of 

S ing, and of which there are three principal 
1 — wet-docks ; tidal docks, which may with 
more propriety be called harbours, or basins ; and 
di^' or graving docks ; besides floating-docks, which 
are widely different from the others. 

Wet-doclcs are for the purpose of maintaining a 
level nearly uniform Avith that of high-water, so as 
to keep vessels, always afloat, and to avoid strain- 
ing by taking the ground, also to save them from 
rubbing up and donm the quays with the rise and 
fall of the tide, and to secure that the quays shall 
not be sometimes too higli and at other times too 
low for convenience in sliipping or discliarging car- 
goes. AVet-docks are generally surrounded by quay 
or wharf walls of masonry or briokivork, but Avhere 
they are n'anted chiefly for lajung up vessels in, 
and not for loading or unloading, their margin is 
sometimes only a natural sloping beach. They are 
of most importance in places Avhere there is a great 
rise and fall of tide, such as at Bristol or Liverpool, 
Avhere the range of tide is about 30 feet, or in tlie 
Thames, Avhere it is 20 feet ; indeed Avherever the 
range exceeds 12 feet they are almost indispensable ; 
Avhile, again, in the Clyde atGlasgoAv, where the tides 
are small (about 10 feet at spring- tides ), there are 
no wet-docks strictly speaking, but simply tidal 
basins excavated to a great depth under the low- 
Avatef level. Such also is the case along the east 
coast of North America, Avliere the tides range 
from 9 feet 6 inches at Boston to 1 foot S inches 
at Baltimore and Gah^estoii. The Queen’s Dock 
at Stobcross, GlasgOAV, for example, has a depth of 
20 feet at Ioav -water, so that the largest vessels are 
nearly entirely Avater-borne at the loAvest state of 
the tides. Tliere has, hoAvever, recently been con- 
structed at Greenock, Avhere the tide has the same 
range as at GlasgoAv, the James Watt Dock of 13J 
acres extent, and having a depth on the sill at 
high-Avater of 32 feet. Wet-docks are generally 
entered by means of Avhat is called a Lock (q.v.), 
having tAVO sets of gates, separated by the length 


of the largest vessel using the dock, AAdiich enables 
vessels to enter or depart for a considerable time 
before and after high-Avater; but frequently, for tlie 
sake of economy both in space ana in cost, they 
have only one set of gates, so that vessels can only 
enter or depart at or very near liigh-Avater of the 
day. 

The Avater in Avet-docks is sometimes, by means 
of pumping or artificial reservoirs, kept up per- 
manently at as high a level as that of the highest 
tides; but this involves the necessity of locking up 
or doAATi alAA^ays except at the highest tides. The 
tendency to silt up by deposits of fine mud is of 
[ common occurrence, and dredging, or some other 
plan, must be resorted to for the purpose of keep- 
ing the dock reasonably clear. In almost all cases, 
AA’et-docks require to be occasionally emptied for 
the purpose of cleaning. Docks must have proper 
moorings both on the quays and floating in the 
basin for making vessels fast to. They are also 
generallj'^ provided Avith sheds to keep goods dry, 
Avith cranes for shipping or unloading heavy 
articles, and Avith staiths or drops in the case of 
coal-shipping ports, and noAV they A’erj' frequently 
have rails laid along them. 

Dock-gates, Avhen on a small scale, are opened 
and shut by means of chains Avorked by hand, 
either by Avinches or capstans ; but Avhen on a 
large scale, and particularly in recent years, they 
liaA-e in most cases been moved by hj'draulic 
machinery. 

No docks in the world are on so splendid a scale 
as those of London, Liverpool, and Birkenhead. 
SuiTounded Avith substantial stone quays, provided 
AA'ith gates, placed under a proper police, and other- 
Avise managed in a costly manner, these, as Avell as 
nearlj' all other docks in Great Ilritain, require to 
be supported by rates levied from the vessels resort- 
ing to them ; and for lei'ying these rates, poAvers 
are taken in the acts of parliament authorising the 
construction of the respective docks. Sometimes 
the dock dues or rates are imposed on vessels in 
bulk according to tonnage, and in other instances, 
the rates are so much per ton, according to the 
nature of the goods. The Liverpool dock receipts 
liaA’e in recent yearn, including Birkenhead, ex- 
ceeded a million and a quarter sterling. Generally, 
the dues are complained of as being a heavy burden 
on commerce ; and complaints on this score, along 
Avitli tlie high raihvay cliarges betAveen Liverpool' 
and Manchester, Avere the chief reason for the pro- 
jection of the Manchester Ship Canal. But so 
enormous is the cost of constructing docks, that 
AA’hen OAvned bj' joint-stock companies they do not 
often yield good returns for the mone3^ invested. 
The most remarkable circumstance connected Avith 
English docks is the rapid extension of the dqck- 
sj'stem on the Mersej’^ at Liverpool. The original 
old dock contained an area of 3 acres 1200 j'ards, 
and 557 lineal yards of quay space. The total 
area is noAV (1889) 324 acres, and the quay space 
21 miles 1496 j'ards in length. The Birkenhead 
Docks contain 'l59 acres, and have a quaj' space of 
9 miles in length. The AA'liole area of the London 
Docks on the north side of the river, exclusiA'e of 
Tilbury, is 395 acres, and the area of dock propertA’ 
940 acres. The Sun'ej' and Commercial Docks, on 
the south side of the river, have a land and AA'ater 
area^of about 330 acres. 

Tlie most important of the London Docks are 
the Royal Albert and ATctoria (fig. 1), AA’hich foim 
a continuous line of docks across a neck of land 
betAA'een the Bugsby and Gallion reaches of the 
Thames. The Victoria Main Dock contains 74 
acres, and- its tidal basin 16 acres, the depth OA^er 
the sill at high-AA-ater being. 28 feet; the dock is 
1050 feet in Avidth, Avith jetties on the southern 
side, AA'hich ' increase the berthage and quaj' room. 
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Connected with tliis dock there is an liydranlic jetties; tlie entrance lock is ooO feet long, SO ^ 
lift and S graving-docks. The cost was £706,500. vndc,_ and has a dep^i of SO feet at Ingh-ii ater , the 
The . connecting channel hetween this and the area is 84 acres, the length of quays 3 miles, 
xtlhert Dock is 80 feet in width; the dock itself. There are, opening off the dock, two gravin "-docks, 
is 0500 feet long and 490 feet wide, and without respectively 500 and 400 feet in length, iiitli 



Tig. 1. — ^I’lan of the Eoj’al Albert and Victoria Docks, London. 


entrances of 84 and 76 feet. The walls of this 
dock are built wholly of concrete, and the quays 
are lighted by electricity. 

The Tilbury Docks have the deepest water of ' 
any in the iJnited Kingdom. They are situated 
26 miles below London Bridge. Next the river is a 


tidal basin of 19J- acres, with a depth of 46 feet at 
high-water ; from this extends tlie lock, 700 feet 
long and 80 feet wide, to the main dock, ivhicli has 
an area of 57 acres, and a depth of 38 feet at high- 
water. 

Fig. 2 shows part of the most important of the 



*■ Danada Basin, and its connections, Liyerpool. 


thero is an hyclranhc crane cap.ahlo of liftin" 100 
tons the charge for the use of whicli is £? pw 


the cxtcn.sive slijice arrangements, designed by iMr 

from sUt°'' tl'c rive/ free 

irom silt. These sluices arc capable of discharging 
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1,750,000 cubic feet of water jjer iiiinute, creating 
an outward current of 10 miles an hour. The area 
of the whole of the Liverpool Docks, including 
land and water, is 1075 acres. 

In connection with wet-docks, outer or tidal 
basins are frequently formed between the entrance 
lock and the nver or sea, admitting of a large .ad- 
ditional traffic being accommodated ; ' the entrances 
to these basins are provided with a single pair of 
sea-gates, which are kept open till half-tide, so 
that inward-bound vessels may ran into them up 
to that time, and be afterwards passed into the 
dock by means of the lock ; and in like manner, 
outward-bound vessels can be passed out to the 
sea long after high-water. As .an example of the 
size of these half-tide basins, it may be stated that 
atPeUarth Dock, which is IS acres in extent, the 
half-tide basin is .3 acres, the width of entrance 60 
feet, and the depth at high-water springs 35 feet. 

Tlie following table gives the dimensions^ of 
various docks, with depth over the sill at high- 
water in ordinaiy spring-tides : 



r.en5th 
iu feet. 

Bre.idth in 
feet. 

Depth. 




ft. 

ID. 

Cardiff -West Bute 

4000 

200 

2S 

S 

It East.. 

4300 

300 to 500 

31 

8 

Penartti 

2100 

370 

36 

0 

Barrow— Devonshire .... 

2500 

250 

25 

6 

Avonmouth 

1400 

500 

3S 

0 

Kingston— Victoria 

1«0 

37S 

2G 

2 

II Albert 

3350 

200 to 430 

2S 

5 

London— Albert 

6000 

400 

30 

0 

I.eith— Albert 

1100 

450 

20 

6 

II Edinburgh 

1600 

050 

26 

6 

Belfast 

630 

225 

22 

0 

Tyne— Northninborhuid. 

3700 

over COO 

24 

0 

II Albert-Edwiird. . . 

1300 

It 700 

36 

0 

Antwerp— Kattendyk . . . 

3000 

1, 500 



St Nazaire— Penhouet... . 

3000 

.1 750 




Area. 

Length of 
Quay. 



Liverpool— Canada 

njac. 


26 

6 

It Langton 

18J II 


29 

0 

11 Alexandra... 

I'l II 


32 

0 

Birkenhead- WestFloat. 

52 II 

2 m. 210 yd. 

32 

0 

11 East Float. 

CO II 

1 M 150G 11 

32 

0 


Tidal docks require no particular description ; 
they are merely basins surrounded by quay w.alls, 
and hating open entrances permitting the free flow 
and ebb of the tide, as at Glasgow, Greenock, 
&c., and they have the advantage of requiring 
no opening or shutting of gates. With small 
tides they answer very well, and they are some- 
times made deep enough to keep vessels afloat at 
low- water; but with tides of considerable range 
they are attended with the disadvantage of large 
vessels grounding at low- water, and from the large 
volume of water, generally more or less turbid, 
which enters at every tide, they are much more 
liable to silt up than wet-docks are. For ridding 
them of muddy deposits, the plan is sometimes 
resorted to of letting out a reserve of water with a 
sudden gush from an inclosure at the inner end, at 
the time the tide has receded. This is called 
scouring. Such is the process pui'sued at Boulogne 
and elsewhere. Tidal docks or b.asins h.ive been 
formed on a large scale at Hamburg, also at Rotter- 
dam ; at the former, the harbour quays extend to 
about 3 miles. Havre, Honfleur, and St Nazaire 
resemble English ports with docks ; Antwerp, 
Rotterdam, and Hamburg have accommodation on 
the river qua5's as important as their docks ; at 
Rouen and New York, quays and wharves suffice. 

The Kingston Tidal Dock at Glasgow, made in 
1867, has an area of 5J acres, a quay space of 2490 
, feet in length, .and a depth of 23 to 24 feet at high- 
water. The Queen’s Dock, finished in 1880, has 
an area of 33f acres, a quay space of 10,000 feet, 


and a depth of 27 to 30 feet at high-water. The 
quays are furnished with powerful hydraulic cranes, 
tlie pressure being produced by steam-engines of 
175 liorse-power acting on an accumulator giving 
700 lb. to the square inch. The dock entrance is 
100 feet in width. These docks are tidal and 
unfumished with gates, and vessels drawing under 
20 feet can pass out or in at any time of tide. 

JDry-docks or Graving-docks are used for the pur- 
pose of laying vessels dry for examination or rep, airs. 
They may have their entr.ance either from a wet- 
dock or from a tid.al harbour ; but the foi-mer is by 
much the better arrangement, as it admits of vessels 
being docked or taken out at any time of tide, and 
it keeps a more equal pressure on the gates, thereby 
making them less liable to leak. They require to 
be built of good watertight masomy. The entrance 
has generally a pair of folding-gates, pointing out- 
wards, to exclude the water ; but sometimes it is 
closed by means of a Caisson ( q. v. ). When the tides 
are veiy large, the bottom of tbe dock may some- 
times be placed above low-water, so that it may 
be run diy without pumping ; but generally when 
the rise of the tide is small, the bottom of a 




Fig. 3. — Section of Dry-dock. 


Arj^-dock for the reception of .any but very small 
vessels is boloiv that level, in uffiich case a steam- 
engine and pumps, with a well and water-channels 
leading to it, .are required for emptying the dock. 
The floor is ne.arly level, and the keel of the vessel 
to be docked rests on wooden blocks fastened down 
to prevent them flo.ating, .and of such a height as to 
admit of the shipwrights getting under the vessel’s 
bottom. Side-shores are put in, to keep the vessel 
in .an upright position, and blocks are fitted in 
under the bilges as soon as possible after the water 
has been got out of the dock. The sides generally 
consist of stone steps called altars, for the purpose 
of fixing the lower ends of the shores, and also for 
the convenience of supporting the workmen’s scaf- 
folds. Dry-docks are frequently made long enough 
to hold three or four vessels of considerable size at 
one time, in which case they are placed, not in the 
centre line of the dock, but obliquely .across, so as 
to give more available length. 

The use of the graving-dock is frequently super- 
seded by that of Morton’s patent slip (see Slip). 
Graving-docks of large dimensions are very expen- 
sive works, and the difficulty of making them 
watertight is, in certain situations, very gi-eat. 
Liverpool has twentj'-three graving-docks, having 
a total length of 12,489 feet of floor, many of them 
being 600 feet, and some even as high as 768 feet 
in length. 'The graving-docks at Birkenhead are 
the largest in the United Kingdom; there ^are 
three of them of the length respectively of 930, /50, 
and 750 feet, and width of entrance of 60, 50, and 
85 feet, with depths of water of 24 feet 9 inches, 
27 feet 9 inches, and 27 feet 8 inches, at high-water 
spring-tides over the sills. r , 

Floating-docks were at first built of timber, in 
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the form of a large box with a flap-door 
down on strong hinges at one end. Such docks are 
moored in stiU ana shallow water, -witli a depth 
iust sufficient to allow the vessel to float into them 
as thev rest on the hottom. The flap-door is then 
raised up, and the water pumped out. These tiin her 
docks are incapable of being used, in deep water, in 
consenuence of their want of stability. 

It was not until the intioduction of iron as the 
material for constructing them, that floating-docks 
were made capable of working in deep ivater, luid 
able to take in the largest class of ships, hlr 
G. B. Bennie’s docks are said to be the first of 



Fig. 4.— Floating-dook at Saigon. 

the kind that weie made of iron. iMr Thomson, 
of Edinburgh, designed in 1859 a gieat iron floating- 
dock for tlie port of Sourabaya, Java ; and he 
determined to make everj' separate piece of the 
Sourabaya Dock fiom drawings, aud to dispense 
altogether witli the costly operation of building up 
in tliis country. Theie were upwards of 75,000 
separate plates, ribs, and angle-irons, every one of 
them shaped, accurately punched with miiiieroiis 
holes, and ready to be riveted into their places. 
The dock wa-s comiiosed of live great watertight 
compartments; and these were divided in their 
longitudinal direction into five separate divisions, 
making in all 25 watertight compartments, any 
one of ivliich could bo filled or emptied at pleasure ; 
thus afTording complete command over tlie dock, 
and admitting of its being put into any required 
level, notwithstanding any irregularity in the dis- 
tribution of the weight resting on the dock. The 
watertight compartments woic .all completely under 
the command of powerful centrifugal steam-pumps, 
so that they coiild be .separately filled or emptied 
in a verj' short time ; and thus the dock could be 
heeled over to one side, for the purpose of getting 
at the bottom for repairing or cleaning it. This 
tilting over could be accomplished by filling the 
compartment at one sicle, .and emptying all tlie 
others. 

It must be mentioned that floating-docks reqniic 
engineering sbjn fm- tPeir management, and, unless 
very c.arcfully handled, arc liable to serious acci- 
dents. Some have been wholly lost; one elected at 
Bio .Janeiro proved unmanageable, and w.os never 
U'-cd ; and a fat.al disastcy occurred in connection 
with one at Callao. To bveicoiiie such dis.atlvan- 
t.agcs, Mr I'idwin Clark im]cnte<l the llvdraulic Lift 
Graving.ilock, London, fit consists of a pontoon, 
tillcil v.illi M'ater, and sunk between two rows of 

- - \ 
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iron columns; aud the pontoon, wlien the vessel 
li!is been pliiced over it, is raised by bydiaulic 
pmniis acting on the pontoon by chains. _ _ , . 

Fn- 4 is a view of the clock at baigon m Cochin- 
China, constructed hy order of the French govern- 
ment, and put together nearly in the same way as 
that at Sourabaya. Its performances proved in 
even- way most satisfactoiy ; it easily lifted, high 
and dry out of the water, the 70-gnn frigate, Per- 
sivivantc. None of these iron docks have doois or 
gates for excluding the w.ater. The hottom part is 
made of sufficient buoyancy to float the vessels 
clear out of the water, and the equihhniim of the 

dock is maintained dur- 
ing the time it is under 
water, for the purpose 
of admitting a vessel, 
hy the great displace- 
ment ottered hy the 
hollow sides. 

One of the most re- 
markable of recently 
constiuctecl floating- 
docks uvis that sent out 
to St Thomas, West 
Indies, in 1867, and de- 
signed by Mr Frederick 
J. Bramwell. It is 300 
feet long, 72 feet wide 
clear between the sides, 
and has a double bottom 
9 feet 9 inches deep. 
The sides are oiien 
girders, not hollow 
boxes, as in the Soura- 
baya Dock, and ini- 
niense rectangular air- 
vessels called ‘ floats ’ 
are placed between 
the side gilders, and 
are capable of being moved up and down bj’’ 
sciews in order to preserve the stability of the 
whole while it is being raised or lowered. Bj; an 
accident which hap])ened very soon after its arrival 
at St Thomas, this dock was sunk, and it was only 
raised to the surface in 1871, after operations wliicn 
lasted a year and a half. Its lifting power is 8357 
tons. A dock sent to Bermuda in 1869 (see Bek- 
MOdas) has a lifting power of 16,700 tons, and is 
381 feet long. The docks made by Messrs Rennie 
for Cartagena and Ferrol have been veiy notable 
and sncce.ssful. The former weighs about 4400 tons, 
.and is credited with <a total lifting iiower of 11,500 
tons ; wliile that at Ferrol should sustain a weight 
of no less than 13,040 tons. See L. F. Vernon 
Harcourt, Harbours undHoclcs (2 vols. 1885). 

iDocltet (from the same root as doclc, ‘ to cut off 
or cHp’), a small piece of p.aper or parcliment, con- 
taining abiief or summai-y of a laige writing. All 
attestations or declarations annexed to written 
instruments are c.alled dockets, more particularly 
those that are done bj' a Notary (q.v.). 

Dock IVarrailt.S are orders or authorities for 
the lemoval of goods and meichandise wavelioused 
in the various^ docks. The orders are granted hy 
the proper officer at the docks, on ap^ication of 
the importer, in favour of any one whom the latter 
shall name. Careful nile.s .as to obtaining warrants 
are laid down by the East and West India Dock 
and the London Dock Companies. These rules are, 
in a groat jucasure, followed hy the other dock 
companies in the kingdom. Unle.ss the rales are 
implied with, goods will not he delivered from 
the docks. V .arrants may be obtained for either 
the whole or a p.art of a c.argo consigned. A 
Warrant may be ai-signed bv the holder. A siimlc 
Warrant may al-o, at the de*.ire of the holder, lie 
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(liviiled into smaller warrants, and these also may 
be assigned. In case a warrant is lo.st, a new 
warrant will not be issued till the loss' has been 
advertised, and the holder furnish the company 
with an engagement to indemnify them for any 
loss which may arise. 

Dockyards, Royal. Under the names of 
the several towns where the royal dockj'ai-ds are 
situated those establishments are briefly noticed. 
Under the present lieading a few remarks may be 
useful concerning tbe whole of them collectively. 

Most of the royal ships are built by the govern- 
ment at one or other of the dockj’ards at Ports- 
mouth, Plymouth, Sheerness, Chatham, and Pem- 
broke. Each of these establishments comprises 
covered, slips on which the ships are built, docks 
in which they are kept, and all tlie appliances for 
rigging them out for sea. Boat-building and mast- 
making are also carried on ; and in some, tbough 
not all of the yards, ropemaking, sailmaking, 
anchor-forging, blockmaking, and other manufac- 
turing operations connected with the finishing and 
furnishing of ships. There are also arrangements 
connected with the storing' of guns and other muni- 
tions of war. Tlie yards at Plymouth, Gosport, 
and Deptford are limited to large establishments 
for victualling the. navy ; while machinery is 
repaired and constructed in the dockyards proper. 
To enable ships to be repaired and refitted abroad, 
there are royal dockj'ards at Gibraltar, Malta, 
Halifax, Bermuda, Jamaica, the Cape of Good 
Hope, Ascension, Trincomalee, Esc^uimalt, Sydney, 
and Hong-kong. Since the creation of a steam- 
navy, and the large substitution of iron for wood 
in shipbuilding, au' increasing proportion of the 
royal ships are built in private yards. All the 
royal dockyards are under the Admiralty, and 
each is governed by a distinct set of officei-s respons- 
ible only to that department. The chief omcer, 
called the superintendent, is always a naval officer 
— an admiral at the larger yards, a captain at 
Sheemess and Pembroke ; and the office is deemed 
an honourable recognition of past sendees. The 
superintendent controls all the other officers, 
and all the artificers and labourers employed ; 
examines the accounts, authorises the payments, 
and is responsible for the stores. When a new ship 
is to be built, or other work executed, the super- 
intendent receives general instructions from the 
Admiralty, while special instructions are conveyed 
to other officers more immediately concerned with 
the actual working. In yards where steam- 
machineiy is repaired and fitted, engineers form an 
important part of the establishment. Tlie artisans 
of the dockyards comprise shipwrights, platers, 
caulkers, joiners, smiths, millwrights, blockmakers, , 
sailmakers, ropemakers, &c. ; while under these is 
a large body of labourers. 

In 1889-90, £1,619,300 was voted for wages in 
the dockyards at home and abroad. These charges 
are exclusive of £1,475,500 for materials, and are 
for the dockyards only, as distinguished from the 
victualling yards ; wliich latter cost £67,534 in 
1889-90. There is a separate vote for stores and 
materials for building and fitting out vessels for 
the fleet. Of the total £21,000,000 voted for naval 
increase in 1889-90, £11,000,000 was to be expended 
in private yards. The general direction of the 
royal dockyards is under the superintendence of 
the Controller of the Navy. Subordinate to this 
high officer are man 5 ' professional and technical 
ofheers. Coaling Stations (q.v.) are the subject of 
a separate ai-ticle. 

In the United States, the biireau of yards and 
docks superintends the construction of docks, naval 
grounds, buildings, and civil engineering work for 
the navjL There are seven navy yards— Ports-' 
mouth (63 acres), Charlestown (Boston, SO acres), 
159 
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Brooklyn (80 acres). League Island (Philadelphia), 
New Londoni and Washington ; and three naval 
stations — Norfolk, Pensacola, Mare Island (San 
Francisco). It is proposed to close most of these, 
and retain but three— at Brooklyn, Norfolk, and San 
Francisco, with a repair arsenal at Washington. 

The great naval centres of France are Cherbourg, 
Brest, Lorient, Rochefort, and Toulon. Germany 
has three ports of war— Kiel, Danzig, and Wil- 
helmshafen. Trieste and Pola are the Austrian 
naval harbours. Russia has Cronstadt and Sebas- 
topol at home, and Vladivostok in the Ameer 
territorj'. See Arsenal. 

Doctor (Lat. doeSre, ‘to teach’), a teacher. 
Originally the word doctor was used to signify a 
.teacher in general, and it was not till the 12th 
centuiy that it became the highest university title 
of honour for the learned. It had frequently 
appended to it in thpse early days some additional 
expression intended to characterise the peculiar 
gift of its possessor. Thus, Thomas Aquinas was 
called the Doctor Angelicus ; Bonaventura, the 
Doctor Seraphicus ; Alexander de Hales, the Doctor 
Irrefragabilis ; Duns Scotus, the Doctor Subtilis ; 
Roger Bacon, the Doctor Mirabilis ; William Occam, 
the Doctor Invincibilis or Singnlaris ; Joseph Ger- 
son, the Doctor Christianissimus ; Thomas Bradr 
wjirdinc, the Doctor Profundus ; and the like. 
Formal promotions to the university degi'ee of 
doctor legmn commenced at Bologna about 1130, and 
the learned Irnerius, the regenerator of the Roman 
law at that period, is said to hai’e introduced 
the ceremonial which was afterwards universally 
adopted. The university of Paris almost imme- 
diately followed in the footsteps of Bologna. In 
England the doctorate was not introduced till 
the following century. Originally the degree, 
which is more modern than those of bachelor and 
master, was granted only in law and divinity ; in 
medicine it was not gi-anted till the 14th centur 3 ’' ; 
in philosophy, science, literature, and music, only 
quite recentlj'. The doctor’s degree is granted 
either on examination, and after the . ancient form, 
at least, of pnbliclj' defending a learned thesis in 
Latin has been observed, or else it is an honorary 
degree, confeired in consideration of the general 
reputation of the recipient for eminence in some 
particular branch of learning, philosophy, or 
science. The doctorate of laws (whether in the 
form of LL.D., Leqiim Doctor ; D.C.L., Doctor of 
Civil Law; or J.U.D., Doctor Utriusque Juris, 
Doctor both of Civil and Canon Law) is especiallj' 
wont to be conferred on eminent men honoris cmisa- 
tantiim ; the D.D. is often distinguished rather 
as a pastor or public man than as a divine ; 
the doctorates of medicine, science, and music are 
usuall.y for ascertained professional attainment. In 
Germany, learned ladies have occasionallj' shared 
the honours of the doctorate ; and no-vv m an uni- 
versities give women doctore’ degrees in medicine 
and science. It was a special honour to Cardinal 
Cullen that, before he was ordained priest, the pope 
conferred the doctor’s hat on him with his own 
hand. See Degree, University, Women. 

Doctors’ Commons, formerly the college of 
the doctors of civil law in London, situated in St 
Bennet’s Hill, St Paul’s Churchj^ard. It was 
founded by Dr Henry Hai'vej", Dean of the Arches, 
in 1568, previous to which time the doctors had 
lived in Paternoster Row. The original building was 
burned in the great fire in 1666, when the doctors 
removed for a time to E.xeter House. In 1672 the 
Commons was rebuilt, and the doctors returned to 
their fonner quarters. The college was incorporated 
bj' roj'al charter in 1768. The persons practising 
■in Doctors’ Commons were the doctors, called in the 
ecclesiastical courts advocates, and the proctors, 
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■wlioso duties were analogous to those of solicitore. 
Both doctors and proctora were admitted liy fiat of 
the Archbishop, and introduced to tlie Doan of 
Arches in court by trvo persons of their own degree, 
in their robes. The robe of the doctors was scarlet, 
with aliood trimmed with taffeta or white minever. 
In 1857, on tlie estahlisiimcnt of tiie Divorce Court 
and Probate Court, the charter of Doetom’ Commons 
was surrendered, and the corporation was dissolved, 
the advocates being merged in the general body of 
tlie bar, <and the proctom becoming solicitors ; but 
the old names are still u.scd to some extent in the 
ecclesia.stical courts. The courts which sat at 
Doctoi-s’ Commons were the Court of Admiralty 
(q.v.); the Prerogative Court, whose powere were 
transferred to the Probate Court; tlie Court of 
Delegates, whose powers arc now exercised by the 
judicial committee of the PriiT-council ; anil two ' 
other ecclesiastical tribunals, the Faculty Court I 
and the Archdeacon’s Court. Tlie Court of Arches 
also Sat in the same place. TIic buildings of the 
College of Advocates were demolished in 18G7 ; and 
in 1874 the Doctoin’ Commons bVill Oflico was 
removed to Somerset House. 

Doctrinaire, a French term used to charac- 
terise such political or other views as .arc iiedantic 
and unpractical, as opposed to a policy b<a.scd on 
precedent, prudence, laisscz fairc, or expediency. 
In this sense it was applied in France, in 1810, 
by the reactionary court-party to those who sup- 
ported scientific Joetrinos of constitutional liberty 
against the arbitrary will of the monarch. This 
party, which had its rallying-point in the salon 
of the Due de Broglie, was led in flic Chamber by 
Royer-Collard, and supnorted in the pre.ss by De 
Barante, Guizot, and Villcmain. When the revolu- 
tion of 1830 occuiTcd, they became the advisers and 
ministers of Louis-Philippe. 

Doctrine. See Dog.m.v. 

Dodd, AVillia.m, clergyman and forger, was 
horn 29th ]May 1720, at Bourne in Lincolnshire; 
entered Clare College, Cambridge, as a sizar, in 
1746, and_ graduated as fifteentii in tlie mathe- 
matical tripos, 1749-50. Shortly after, he removed 
to London, married, took orders, and ere long be- 
came a popular preacher. His sermons in behalf 
of public charities were particularly sncce.ss/n] ; 
those preached as chaplain of the ^lagdalen 
Hospital attracted all the fashionable ladies of 
London. Dodd next published a .series of edifying 
hooks, edited tlie Christian Blagazine, and became 
in 1763 one of the king’s chaplains, and soon after 
LL.D., and tutor to Philip Stanhope, nephew to 
Lord Chesterfield. His liahits had always been 
very expensive, and his large income as a success- 
ful preacher and writer did not save him from 
drifting hopelessly into debt. He purchased Char- 
lotte Chapel in Pimlico, and had all lus wonted 
success, hut an anonymous letter of his wife to 
the Lord Chancellor’s wife, offering a large sum 
for the rich living of St George’s, Hanover Square, 
led to Dr Dodd’s name being struck off the list 
of chaplains (1774), and his wife’s being taken oft’ 
by Foote in a farce as ‘Mm Simony.’ Dodd left 
. England for a time, and was well received by liis 
pupil, now Lord Chesterfield, at Geneva, and 
presented to the living of Wing in Buckingham- 
shire. After his return he sunk deeper and deeper 
into financial difficulties. He sold his chapel in 
1776, and in the Fehmary of the folloudng year 
offered a stockbroker a bond for £4200 signed .by 
Lord Chesterfield. It was discovered tliat the 
signature was a forgery, and Dr Dodd was at 
once arrested. He refunded gieat part of the 
money, hut was nevertheless sent to trial, con- 
idcted, and sentenced to death. Extraordinary 
efforts were made to secure a pardon ; petitions and 


pamphlet.s appeared in profusion, and even Dr 
Johnson, the most rigid of moralists, if the kinde.^t 
of men, lent the unhappy man the great influence 
of Ills .support. The sermon preached to his fellow- 
prisoncm in Newgate and his final appeal to the 
king were both composed by Johnson, whose final 
letter to Dr Dod<l, when hi.s anfiil doom was 
certain, thrills throughout its grave phrases with 
profmimlest pity. 'The king refused to pardon 
In's fonner chaplain, anil Dr Dodd was hanged, 
27th July 1777. Of his numerous writings tlie 
Beauties of Sitaixsncarc (1752) was long popular, 
.and Thoughts in Prison is .still interesting. See 
A Famous Forgery, by Percy Fitzgerald (1865). 

Dodder {Cuscuta), a iridely distributed genus 
of plmnorogamous ]),arasitcs, usnally_ regarded as 
dcgener.atc Convolvulacca’, and forming the type 
of a small sub-order Cuscntacoce. Being entirely 
parasitic, they Iiave lost all trace of leaves, even 
the cotyledons of the oinhiyo being no longer dis- 
tinguishable, while chlorophyll is almo.st completely 
absent. The seed germinates very late in sjiring, 
and ns the .seedling rises from the gi'onnd its tip 
soon begins to show the sweeping movements of 
circumnutation of a climbing plant. If no host he 


mif. 


m. 



Dodder, attaclied to .s Geraiiiiiin and Ivy-plant 

in the neighbourhood for it to' take np its quartem 
on, it falls to the ground, hut retains its vitality 
for some weeks, by which time a victim may 
probably have germinated. As soon as it touches 
a living plant it twines finnly round it, and a 
series of small wart-like adventitious roots are 
developed, Ji-om the centre of each of irhicli a 
bundle of suctorial cells force tbeir way through the 
epidermis and cellular envelope into the hast, and 
press against the woody tissue of the iiost. The 
portion of the dodder stem below this attachment 
now dies oft", and there is then no longer any 
connection with the ground. The growing point 
again circumnutates until it finds a new base of 
attachment upon the same or a different stem of 
the host, there to repeat the fonnation of suckers. 
In this way a tangled skein of threads is formed 
over which, late in the season, the flowere develop 
in dense clustei-s, and the ripened seeds are shaken 
out of the c.ap™le by the wind, or gathered with 
the crop. This jiarasite is often veiy injurious, 
particularly in Germany, wiiere the fields of flax, 
clover, and lucerne sometimes show well-marked 
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patches completely desolated hy the pest ; these 
have sinipl3f to be mown down and. hurled before 
new seed has set ; while pains must he taken to 
procure clover-seed pure from those of the parasite. 
Tlie temperate species are .all annual, hut C. 
verrucosa and other tropical forms are perennial. 
It is a remarkable circumstance that Cassj’tha, 
a totally unrelated oriental genus of Lauracefe, 
has not only assumed the same general mode of 
life and twining, leafless habit, hut germinates and 
penetrates in a preciselj' similar way, 

Doddridge, Philip, a great nonconfonnist 
divine, was boi-n in London, 26th June 1702, the 
twentieth child of a well-to-do oilman of good 
descent. The Duchess of Bedford, to whom liis 
uncle was steward, offered him an education at 
either university and provision in the church ; but 
though dissuaded bj' Calamj', he determined ,to 
enter the nonconfonnist ministry on the advice of 
the famous Samuel Clarke. He was educated at 
a tlieological academj^ at Kibworth in Leicester- 
shire i afterwards removed to Hineklej'l, presided 
over by John Jennings, a man not onlj' of gr-eat 
intellect, but of uncommon breadth and toleration. 
In 1723 Doddridge became pastor of tlie dissentin" 
congregation at Kibworth. After declining several 
invitations from congregations whose rigid ideas of 
orthodoxy he felt would he uncongenial to him, he 
settled in 1729 at Northampton as minister and 
president of a theological academjL Here he con- 
tinued to preach and train young students for the 
ministry till shortly before his death, which occurred 
October 26, 1751, at Lisbon, whitlier he had gone 
for the benefit of his health. Doddridge was a man 
of the most amiable cliaracter, deep piety, and ex- 
tensive acoomplisliments. He was at once liberal 
and evangelical, and with all bis religious earnest- 
ness and enthusiasm had liuiuanity enough for such 
‘ levities ’ as cards and tobacco. HLs principal work 
is The Rise and Progress of Religion in the Soul 
(1745), which has been translated into Dutch, 
Geniiaii, Danish, French, and even S.yriac and 
Tamil. Besides this, may be mentioned The Family 
Expositor (6 vols. 1739-56) ; his Course of Lectures, 
delivered to the students under his cliarge, and 
publislied by the Rev. Samuel Clarke ( 1763 ) ; and 
a great variety of sermons on miscellaneous religi- 
ous topics. His hj'iiins have carried his name over 
the English-speaking religious world, perhaps the 
best known being ‘ Hark, the glad sound, the 
Saviour comes,’ and ‘ O God of Betliel, ly whose 
liand.’ His works fill 10 vols. (Leeds, 1802-5). 
His Correspondence and Diary was edited hy liis 
great-grandson (5 vols. 1829-31). See also Stan- 
ford’s Memoir (1880). 

Dodec'agoii, a regular polj'gon of twelve ecpial 
sides and angles. 

Dotlecahc'dron, one of the five regular solids, 
is hounded, hy twelve equal and regular pentagons. 

Doderlcin, Ludwig, philologist, born at Jena, 
19th December 1791, studied at Munich, Heidel- 
berg, Erlangen, and Berlin, and in 1815 wa-s 
appointed professor of Pliilologj^ at the acadenij' of 
Bern. In 1819 he went as second professor of 
Pliilology to Erlangen, where in 1827 be became 
first professor and also director of the philological 
seminaiy. He died there, 9th November 1863. 
His principal works are Latcinischc Synonymen und 
Etxjmologicn (6 vols. 1826-38), Lateinisehe WoH- 
hildung (1838), Handbuch der lateinischcn Ety- 
mologic ( 1841 ), and ITomerisches Glossarium (3 vols. 
1850-58), He also edited several cla.ssical works, 
such as the Iliad, (Edipus Coloneus, and the works 
. of Tacitus. 

Dodg'soii, Rev. Chap.les Lutwidge, humor- 
ist, better known hy liis pen-name of Lewis Carroll, 

1 _i i. looo P.livtaf. O.hnrr'li. 


Oxford, graduated B.A. in 1854 with a first-class 
in mathematics. He was elected a student of liis 
college, took ordeis in 1861, and from 1855 to 1881 
was mathematical lecturer. Under the name of 
Lewis CaiToll he issued in 1863 Alice’s Adven- 
tures in Wonderland, wliich, with its continuation 
Through the LooMng-glass (1872), has become a 
nursery classic, and has been translated into most 
of the languages of Europe. He has also published 
some poems and parodies entitled Phantasmagoria 
(1869), Hunting of the Snark (1876), Doublets 
(1879), Rhyme? and Reason? (1883), Euclid and 
His Modem Rivals (1879), A Tangled Talc (1886), 
Game of Logie (1887), and Mafhematica Curiosa 
(1888), the last a valuable contribution to matlie- 
matics. 

Dodingtou, George Burr, a ‘person of im- 
portance in Ills day,’ was honi plain Buhh in 1691, 
the son of an Irish fortune-hunter or apothecaiy, 
and took the name Dodington in 1720, on inheiit- 
ing a fine property from liis uncle. Resolved ‘ to 
make some figure in the world,’ he had got into 
parliament in 1715, and from 1722 to 1754 sat for 
Bridgwater. Otherwise, he was alwaj's changing 
his place, from Walpole’s seiwice to the Prince of 
Wales’s, from his to Argj'H’s, anon back to the 
Prince’s, and so on : his one good action, that he 
spoke up for Byng. He was sometimes in office, 
Imt oftener out of it ; and he had not long reached 
the goal of his ambition, a peerage with the title 
Baron Melcomhe, when he died at Hammersmitli, 
28th July 1762. A soi-disant Mnecenas, lie passed 
for something of a wit and poet, but is only remem- 
bered througli Browning’s Paxdcying, and by his 
posthnmons Diary (1784), that odd self-revelation 
of a flunkey. 

Dodo (Didiis inepUis), a large bird wbieh used 
to inhabit Mauritius, but became extinct some time 
after 1681. It appears to have been allied to the 
pigeons, was a little larger than a turkey, and 
incapable of flight. Our Icnowledge of the bird is 
deiived from the reports of travellens, from pictures, 
and above all from the .skeletons disentombed in 
1866. It appeals also to have been sometimes 
brought alive to Europe. The hill was large, longer 
than the head, and covered for lialf its length by soft 
naked skin. The end of the bill was hooked and 
turned dowwavds. The wings and the tail were 
vudimentaiy. The feathers seem to h.ive been gi-ay, 
with yellow on the wings and tail. TIip legs were 
short, thick, and scaljn It prohahty lived in the 
thick, tropical woods, and fed on vegetable materials. 




Supposed figure of the Dodo. 

The exteniiination seems to. have rapidlj' followed 
the Dutch colonisation of Mauritius. The bird was 
helpless and .stupid, and witlial good for eating. 
The hungiy domestic animals hroiiglit hy man 
doubtless lielped to destroy the Iiapless dodo. 
'Thougli a conspicuous example, tbe dodo is bj' no 
tlio ntilv bird which has been exteniimated, 
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in part nt Ic.ifit, hy iiiiinnn carelcPSincfis. Tlie 
solitaire (Fezophajis soUiarins) of Roiirigncz is 
another well-known case. 

Tliore arc rude fijfiires of the dodo in several 
works of the 17th centnvy, and in particular one, 
evidentlj” superior to the rest, in llontins (edited 
liy .Piso, ]G.)8)— wlio call.s the bird Brnnfc or 
liorfncrs— which pevfectl.y corresponds with the 
descriptions given of it, with a painting prc-servod 
in the British Mu.scuin, said to have been drawn in 
Holland from the living binl, and with a representa- 
tion of it discovered by Professor Owen in 18.88 in , 
Saveiy’s picture of Oi-phens and tbo Beasts at the , 
Hague, which he thinks ' must have boon cojiicd 
from a study of the living bird.’ The skeleton 
has been ])artially reconstructed, and described by 
Professor Owen. Jlany bones of tliis e.xtiiict bird 
wore di.scoi'cred in 1805, when o.vtensive uini'nhes in 
the island were partially drained. Tliore .are bones 
at P.aris, Copenhagen," and Haarlem. A foot of 
the dodo is amongst the valued treasures of the 
Ilritish Museum. In the Ashmoloan Museum at 
Oxford are a head and foot; but tlic studed 
specimen to which these belonged was allowed to 
decay, and finally destroyed in 1755 by order of tbe 
curators. See Strickland and Melviile, 7Vie Dodo 
and Us Kindred (1848), ami Professor Owen in 
vol. vi. of Trans. Zoo!. Soc. 

Dotlo'iia, the seat of the oldest Greek oj-acle, 
was situated in Epirus, in one of, the wildest 
districts sonth-west of the Lake of Janina. The 
Greek and Egj’ptian accounts of its origin difler. 
The priests of Egj’ptian Tliohes related that two 
holy women were c.amed oil’ from that city by a 
party of Phwnicians, one of whom was sold' in 
Libya, the other to the Greeks, and tliat these 
women founded tiie ov.aclosat Dodonaand Ammon. 
The inhabitants of Dodona related that two hl.ack 
doves took their flight from the city of Thebe.s, 
in Egj-pt, one of which liew to Libya, the other to 
Dodona ; that the latter perched upon an oak, anil 
witli a human voice commanded that an oracle 
should he founded on the spot. Herodotus thought 
that if the Pliocnieians did actually earn- oil' 
the two women already alluded to, one of them 
was probably sold into' Greece ; that the strange 
langriage and dark complexion had caused them to 
: be iikeneil to birds ; and that when they became 
' acquainted with the Greek tongue, they were said 
to have .«23oken with a huni.an voice. Later 
authors ascribe the founding of the city to Deu- 
c.alion. The sanctuary itself was dedicated to 
Zeus, wiio made known his will by the wind nist- 
ling through tire houghs of a grove of lofty oaks or 
heecJi trees. This was interpreted by the priests, 
who were termed ScHoi or HcUoi. The goddess 
Dione, by some said to he Aphrodite, hv others 
Hera, afterwards appeared Iry the side of Z'ens, and 
the place of the priests was occupied by iwiestesses 
(Pdciadcs), who announced the will of tlie deitv. 
Dodona, though not equal in renown to Delphi, 
was yet frequently consulted on occasions of im- 
portance both by the Spartans and Athenians. 
Thongh the city was destroyed in 219 B.C. by tbe 
iEtolians, it recovered at a later period, and was in 
existence in tbe 6tb century a.d. See Dodone ct 
scs Bui lies, by Carapanos (1878). 

Dqdslcy, Robeut, airthor and publisher, wa.s 
boi-n in 1703 near Mansfield, in Nottingbamsbire. 
His father, who was a sclioolmaster, aiiprenticed 
him to a stocking- weaver ; but tbe boy was so ill- 
treated that he ran away, and was aftenvavils en- 
gaged as footman. His leisure he gave to reading, 
and at length published in 1732 a volume of jwems, 
entitled A Muse in Livery, which was patronised 
by many fashionable ladies. His next production. 
The Toy Shop, a dramatic jiiece, was submitted in 


niami.script to Pojio, who nndertool; to rccoinmond 
it to Kiel), tire manager of Covent Garden Theatre, 
under whose management it was acted in 1735 
with great succc.ss. lEith Iris pi-ofits, and the 
intcrc.st of Pope, who helped him with .£100, 
Dod.slcy now commenced hnsine.“s as a hook.seller, 
ami w.is very successful, hut still continued to 
write hriglit and successful play.s, as 'The Kiny and 
the Miller of Mansfield (1737), Sir, John Cochlc at 
Court (1738'), 7'hc Blind Bryyar of Bethnal Green 
(1741), and Ilex el Ponlifae (1745), whicli were rc- 
pnhlished in a collected edition^ of his dr.aniatic 
works with the title of Trifles Meantime, 

he was conducting his hnsincss witlr such ability 
and .spirit, that in the course of three years after 
commencement, he was in a position to buy copy- 
rigiiks. In 1738 he honght London from the r-et 
iiuknon’rt .Johnson for ten gnrncas, and .among tire 
other famous anthoi-s for wlrom he {uihlished were 
Pojie, Young, Akenside, Lord Chesterfield, Ilm-acc 
Walpole, Goldsmith, and Slicrrstonc. Among jiis 
sclicines were 7Yic Miescinn (1742-47), a collection 
of liistoi-ical and social essays ; The Preeeptor, a 
hook of in.stntotion for the young; and the Annual 
' Rcy infer, started in 1759, and long edited by Burke. 
Dodsley’s most successful work was a tragedy calleil 
Cl cone (1758), which was acted at Covent Garden 
I witli extraordinary success. Witli Clconc he closed 
his career of dram'atie anthorsliij). Dodsiey’s nniite 
is jrow chielly i'emcntl>o)-ed on account of his Selert 
Collection of Old Plays {\fl vols. 1744; 2d ed. by 
Isaac Reed, 12 vol.s. 1780; 3d. cd. by J. P. Collier, 
13 vols. 1825-28 ; 4th ed. by W. C. Iiazlitt, 13 vols. 
1874-70) ; and his Collection of Poems by Several 
, Hands vols. 1748; C vols. 1758). Dodsley died 
on a visit to Sjrence at Durham, 25th December 
1704. He was not only an hone.st and able, hut an 
I amiable man ; Dr Johnson always speaks very 
; kindly of his ‘ patron.’ See Knight’s Shadows of 
I the Old Bool'selters (1805). 
i Doc, a female Deer (q.v.), in contrast to buck. 

' Doc, JoiiK, in Law, the fictitious plaintiff in 
ejectment, wliose seiTices (like those of Richatxi 
Roe, his opponent) are di.spensed with .since the 
' abolition of the fiction.’ See Ejectmest. 

Doc.Sboi’gll [Dnisnshnry), a fortified town in 
the Netherlands, province of Gelderl.and, at the 
continence of the Old .and New Ysscl, noted for its 
manufacture of mustard. Pop. 4484. 

the popular name of the Cam's familiaris of 
Linn.ojus, as well as of several more or less closelj' 
allied forms. The word is not co-extensR-e with any 
zoological term, hut all the anim.als to which it is 
ap])lied beloim to tiie family Canidre (q.v.), which 
may he defined as digitigrade c.amivora, with sm.all 
lie.ad, pointed muzzle, somewhat contracted neck, 
slightly compressed body, and slender legs ; fore- 
feet bearing five, liinder four toes, claws not re- 
tractile, hair thick, tongne smooth, .anal glands 
w.anting, a gland often present at the root of the 
tail. The teeth usually consist of three incisore, 
one canine, and four pieniblars (teeth -which are 
preceded by temporaiy or milk molai-s ) in each jaw. 
The upper' jaw has two, the lower three molars on 
each side. The last jiremolar of the upper jaw, 
and the fiist molar of the lower jaw are decidedly 
larger than any of the othere, ami bite against one 
another; tliey are known_ .as _ the ‘ carnassials. ’ 
The distribution of tlie Canid.oj is universal ; many 
are nocturnal or senii-noctm-n.al ; they run swiftly 
and jiei-sistently, swim well, and elii'nb and leaii, 
thongh not so well as the cats. Their senses are 
acute, especi.ally that of smell, and they possess 
bigbej- mental qualities than those of any other 
animal. They frequently combine to iivocnre food, 
and live on other niammals and birds, devonring 
fresh meat or camon with equal avidity ; some 
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kinds will also eat reptiles, lisli, crabs,' insects, and 
various kinds of vegetable matter. The period of 
gestation is sixty-three days ; usually from four to 
eight (occasionally as many as twenty) pups are 
produced at a birth. These are blind for ten or 
twelve daj’s, and are tended with the greatest 



Section of Skull of Dog : 

c, incisor teetii ; b, canines ; c, preinolars d, molars ; c, hyoid 
bone. 

solicitude by the mother, though the father is 
sometimes inimical to them. Full growth is 
attained in about two years, the average term of 
life being ten or twelve, and very rarely more than 
twenty yearn. The oldest fossil form is Caiiis 
parmciisis, from the upjier Eocene period. The 
ci-eatures thus characterised are separable into 
three categories: (i.) Wolves (genus Cams), 
characterised by the round pupil of the eye and 
the tail having dependent hairs, (ii.) Foxes 
(genus Vulpes), characterised by a slit-like jmpil 
and a bushy tail. Certain minor, but constant, 
differences in the skull have been pointed out 
by Hix.xley. (iii.) The Eared-fox (genus Otocyon 
or Slegalotis). 

,1. The category of wolves {Cams) comprises 
(1) The Domestic Dog {C. familiaris), whicli is, 
to quote the perhaps extravagant words of Cuvier, 

‘ the most complete, the most singular, and the 
most useful conquest ever made by man.’ The 
origin of this subjugation .is shrouded, in im- 
memorial antiquity. Almost the earliest human 
beings of whom we have any record seem to have 
been accompanied by dogs, which were apparently 
the first animals domesticated. In the Danish 
kitchen-middens belonging to the Neolithic period, 
canine remains accompany tliose of man. The 
birds’ bones are those of the legs and wings, which 
dogs cannot eat, and hence it seems likely that the 
men, after eating the flesh of the birds, gave their 
remains to the dogs, who devoured what they 
could. This has led to the further conjecture 
that these dogs were domesticated. A similar 
form of dog has been recorded from deposits of 
the same age in Switzerland. In the bronze age 
traces of a larger, dog appear. The Egyptian 
monuments of about 3000 B.C. furnish us with 
pictures of several varieties of domestic dogs — a 
wolf-dog, a hound, a gi-eyhound, and a kind of 
terrier. ‘ The most ancient dog represented on the 
Egyptian monuments is one of the most singular ; 
it resembles a gi'eyhound, but has long pointed 
ears and a short curled tail ; a closely allied var- 
iety exists in Northern Africa, as the Arab boar- 
hound. ’ 

Assyrian sculptures depict two canine fonns, a 
greyhound and a mastiff, described as ‘ the chained- 
up, mouth-opening dog’ (watch-dog), and several 
other kinds are alluded to in the cuneiform inscrip- 
tions. The first mention of the dog in the Bible 
occurs in connection with the sojourn of the 
Israelites in Egypt, and the earliest allusion to it 
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as the companion of man is in the Book of 
Tobit. 'rile, detestation with which the Hebrews 
, regarded the dog was possibly due to its being an 
object of adoration to the Egyptians. Xenophon 
records two species of Spartan dogs. Many 
references are found to their use in battle, for 
which purpose they were sometimes provided with 
spiked collars, so that the ‘dogs of war’ was 
no mere figure of speech. At Jlarathon, one of 
these four-footed warriors gave such assistance to its 
master, that its effigy was engraved upon his 
tablet. Among the liomans, we have evidence of 
their use for many purposes, and their study had so 
far advanced, that a classification of them ivas 
drawn up. Three main divisions are recognised ; 
(1) Orencs wffnffa (watch-dogs) ; (2) C. pastorales 
(sheep-dogs); (3) (7. nenurief (hunting-dogs); which 
were again subdivided into ymynaces, to attack the 
quarry ; nure sagaces, to track it out ; and pedibus 
celcrcs, to overtake it. Between the Eonian period 
and the middle ages materials for the history of 
the dog are scanty, but from this time onwards 
there is an extensive literature of the subject, more 
especially in regard to those kinds which were 
used in various forms of sport. 

Dogs still play an important part in folklore 
eveiywhere, whether as revenants whose intention 
is merely to warn or foretell, or as hell-hounds of 
purely malignant nature. They are represented as 
quick to detect the presence of invisible spirits, 
and, in connection with this aptitude for seeing 
into the spirit-world, they are often the outward 
objects through which devils and demons make 
their appearance, and they have often been asso- 
ciated with such masters oi unhallowed arts as the 
great Cornelius Agrippa. The IVild Huntsman 
with his train of hounds is one of the most wide- 
sjiread superstitions in Europe, and in the dim 
mythological histories of the early world we find 
many dogs of supernatural strength and courage 
who give material aid to the heroes in their 
exploits. Such are Fingal’s companions, Bran and 
Liiatli, the Gelert of the ITelsli story, Arthur’s 
hound Cavall, and Hodain, the houiid linked so 
strangely with the fates of Tristreni and Ysolde. 
St Eustace was the patron of dogt in the south of 
Europe, as St Hubert was in the north, and the 
invocation of the latter was espefflally efficacious in 
cases of hydrophobia (see Gaid'oz, la Rage et St 
Hubert, 1887). In Egypt, whm-e in ancient times 
the dog was a sacred animal, hjs name is the most 
insulting term of reproach at t^ie present day ; yet 
by some Orientals, as the Parsees, he is held in 
strange respect ; while Kitiher, the dog of the Seven 
Sleepers, with Balaam’s ass and the camel that 
bore Mohammed in his flight from Mecca, have a 
place in the Moslem paradise. From the old Argus 
that fimt recognised his master in the Odyssey down 
to Pope’s Bounce and the Maida of Sir Walter 
Scott, dogs have been celebrated in the history of 
letters, and have been depicted in art, by none 
more admirably than by Velasquez, Veronese, and 
Landseer. Among famous historical dogs may 
merely be mentioned the mastiffs of the Knights of 
Rhodes, who knew a Turk fi om a Christian by the 
smell, the Spanish bloodhounds who helped in the 
conquest of Mexico and Peru, and the ^laniel / 
which saved the Dutch republic by waking VTlliam/ 
the Silent during the night attack on the camp 
before Mons. Punch’s dog Toby, and the famous 
dog of Montargis that avenged his master’s death 
upon his murderer, aie among the best- known 
animals of Europe. See ‘ Tlie Dog in History and 
Folklore’ in R. J. King’s Sketches and Studies, 
Descriptive and Historical (1874). , / , 

The question of the origin of our various domestic 
dogs may now be considered. Buflbn supposed 
that the sheep-dog was their progenitor ; Bell, the i 
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wolf. Neither of these envliei- views, liowover, sliiij'e of the lioail and the length of the jaws, 
takes a sufliciently wide survey of the whole Buhjcct ehissed the varietjes under three heads— Matins, 
to -he worthy of ninch consideration. Put very Spaniels, and llouse-do^s. Ah a contrast to this 
briefly, the nrincinal facts which help us to the niaj’ he mentioned the elaborate scheme of 1' itzinger, 
solution'of. this problem are the following; Tlie in which over 180 diflorent fojwa are de/med.- 
differc'ht breeds are very unlike each other, which Youatt’-s arrangeincut, based on Cuvier, is as 
would' suggest the likelihood, thougli it would not follows ; Division L— Head more or less elongated, 
prove, tliat they were descended from dill'ercnt parietal bones widest at base, and gradually ap- 
ancestor. This variety of breeds obtains even proaching as they ascend ; condyles of lower jaw in 
in the earliest domestic clogs of whicli we liavc same line with upper molar teeth. To this diWsion 
any record. There is no difliculfcy in irnagin- most M'ilcl dogs )>elong — the 33abnatian, Orey- 
ing that various races of men Iiavc domesticated Iiound, Irish M'oIf*dog, <S:c. Division IL — Head 
dogs in different places and at different periods, moderately elongated, parietals not anproaching, 
Wild canine species are scattered over the whole mther diverging, so as to enlarge the cerchral 
world ; they are social .animals, hunting in packs, cavities. Here are the .Spaniel, Itoodle, Maltese 
and such are most easilj' tamed. When Inut in Dog, St Bem.ard, Heivfoiindlarid, E.skinio, Shcop- 
contact with man, too, animals arc not as a rule dog, Poincvaniau, and various kinds of hounds, 
shy. S.ai’age.s are known to value dogs highly, and Division III.—Miizxlo .shortened, froiitnl sinuses 
it'li.as been suggested tliat perhaps the sight of enlarged, cranium elevated and diminished in 
their combined pursuit of tlieiv prey may have capacity. In this group are placed the Bulldog, 
given man the idea of employing tlioni. Further- Mastiff, and Terncr. .Special .articles upon most of 
more, the dogs of semi-civilised or barbarous these forms will be found in their appropriate places, 
peoples often present a very close rcacmhl.atice to No account of the dpnie.4tic dog would he pom- 
the wild forms surrounding them ; thus, the Indian pletc without an .alhi.sion to his mental^ qii.alities, 
dogs of North America so closelv ro.semble the whicli lift him higli above jail other animals, and 
wolves of that region, that they have been mis- pre-cinineiitlv fit him to he, the coiiqianiou of man. 
taken for them even by well-trained naturalists. J Anecdotes illnstralive of liLs keenness of sense. 
The Eskimo dogs are veiy like the gray Arctic ^ reasoning facultie.s, fidelity, and conscientiousness, 
wolves, with which their owners not iinfreqiieiitly ' might he iimltijilied indefinitely. For those we 
cross them to improve the breed. The dog of the , may refer our readciu to the pages of Jesse, Walsh 
Have Imlians did'ci's but very sliglitly from the (‘Stonehenge'), and Gordon Ktahles; for their 
pr.airie-wolf or coyote (C. tomes). The natives of scientific treatment, to the works of Darwin, 
Guiana seem to have partially domesticated two ^ Lubbock, and Bonianes. See also IXSTIXCT. 
aboriginal forma. Many liiiroitean varieties . The natural qualities of the dog enable him to 

approximate closely to the wolf, as, for instance, | he of service to man chiefly in the chose, hut he 

the Hungarian sheep-dog. Tiie Indian pariali dogs | has been utilised also ( to say nothing of his con- 
ave hut little removed from the native wolf, whDst sumjition by the Chine.se and certain harbariaiis as 
some other breeds show a close afUnity to the food ) a.s a guardian and a guide, as a saviour of 
jackals. The.«e latter, when t.aiiied, w.ag their life from drowning, and a bea-st of diaught ; he has 
tails, crouch to their piasters, and behave iu other ministered to n deiiravcd curio.«ity in the ancient 
respects like domestic dogs. From tliese state- sports of hull and bear baiting, and has oven acted 
meats, and many others whicli might he added, it an instrament of torture and a.s a minister of 
seems fair to conclude that the various domesti- justice. Dog-farming is vegularly ]mrsued in Man- 
c.ated canine forms have .arisen from the_ following churia for the sake of the skins, the breed culti- 
separate sources : two well-defined species of wolf rated being rcimirkable for the length and Tine 
((?, tojiiis and C. (atrans); certain doubtful species, quality of the hair. There are thousands of such 
European, Indian, and North African, from sevcml uog-fanns, keeping from a score to several hundreds 
species of jackal, and perhaps also from .some of dogs. The dogs are strangled in niid-uinter, 
extinct forms. that the furs may be got in the best condition, hut 

.It must not, however, he supposed that the they must he at least eight months old. Eight 
differences between the various breeds are entirely animals are required for a robe which is sold for 
due to this difl'erence of parentage, for there can .about 14s. Cd. 

he no doubt that xhey are largely the effect of (2) The Wolf {Cain's liq)us) will he considered 
careful breeding anti selection. Variations occur in a special .article. 

in almost every p.aift of the ammal’s org.anisatioii. (3) The Indian Wild Dogs (C. chtMnnensis, C. 
^ regards size soma are six times a.s long as othem primrcviis, C, riitihois) are sometimes separated 
( the tail being excluvled ) ; the ratio of the height as a distinct genus {Vuon). They occur in differ- 
to the length vanes from 1 : 2 to 1 : 4. The ent parts of Indi.a, and are variously known as 
number of caudal vertebrxe, _ the number of teats, Kolsun, Buansiih, or Dhole. Thev are geneiully 
and the number aim disposition of the teeth, arc redvlish-brown iii colour, with a inoderatelv long 
all subject to modifications. _ Among peculiarities toil, full below, not a round brush like the fox ; 
which are conhned to domestic as opposed to wild the pupil is round, and the e.ars erect, large, and 
dogs niay be mentioned the drooping ears and hairy. Thej"^ hunt in packs of from six to thirty, 
the cui'led up tail ; the fm'iner conulated with a with such keen scent and pertinacity that coni- 
diminished need for ivntchf illness ; the latter with petent ohseivers declare that, ‘ wlien once a pack 
a decreased ime of tliel tail as a helm. Barking, of them put up any animal, no ihatter whether 
too, is almost univereaff in domestic breeds, hut deer or tiger, tliat animal’s doom is sealed; thev 
does not chaincterise a tongle wild form. Certain never leave it.’ Certain half-domesticated indi- 
toiiie dogs, whicli were left on the island of Juan viduals are emploj'ed for coiireing an 

Fernandez, were found after thirty yeai-s to have (4) The Australian. Wild Dog or 


qiiiteJost the faculty, and oply gractually reacquired ] 
it on innewed contact uith Tii.aii. 

TheVsystematic arrangement of domestic dogs I 
has been'^attenipted by numerems authors, the latest 
being the^ jevised scheme of Brofessor Nehiing of 
Berlin (ISSB); hut no two .ato agreed upon the 
same classinpation. The old jSoinan method has 
been alluded \to above. Cuvier\ relying upon the 


viduals are emploj'ed for coureing and pig-sticking. 

(4) 'The Australian.Wild Dog or Dingo (Cants 
dingo) is particularly interesting, as being the only 
higher m.ainmal found in that couiitiy. It was 
formerly believed that it was sprang 'from some 
doinestic_ form which had ran -wild, but this 
opinion is now abandoned owing, amongst other 
re.asons, to tlie discovery of fossil dingoes in the 
diluvial deposits. It resembles the larger varieties 
of shexiherds’ dogs. The forehead is flat, and the 
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ears short anti erect. The body has tivo hinds of 
hair, silky and woolly. When running, the head 
is earned high and the tail horizontally. The 
earliest settlers in Tasmania suffered much from 
the loss of their sheep owin" to these animaJs ; 
now the dingoes are almost destroyed. They are 
sometimes domesticated by the aborigines, who, 
however, never capture the adults, but secure a 
litter pf pups, which they bring up by hand. 
They are easily tamed, but almost invariably run 
wild again when the breeding season comes on. 
See Dingo. 

(6) The Jackals (Chnfs anthtts, C. auretts, &c.). 
See Jackal. 

(6) The Pariah Dogs form a nondescript breed 
of animals, which inhabit the towns and villages 
of the East, where they act as general scavengers. 
They associate in bands, each of which has its 
own allotted territory, beyond wliose bounds no 
member dares to pass. 

(7) The Eacoon Dog {Cams proc^onoidcs) is so 
called because it presents a sutierficial likeness to 
the racoon. It is, however, a true dog, and it is 
more than doubtful whether the generic name 
{Nyetereiitcs) proposed for it should be allowed 
to stand. The_ body is arched, the legs short and 
slender, the tail also short but bushy. It is found 
in Japan and Northern China. 

(8) The Hymna Dog {Ccinis or Lycaon pictus) 
occurs in South Africa. It is about the size of a 
wolf, with blunt muzzle and sloping back. There 
are only four toes on each foot. Its colour v’aries 
gi-eatly, consisting of very iiTegular patches of 
black, white, and yellow. It is partly diurnal, 
partly nocturnal. Large packs of these animals 
hunt together, and run with an untiring gallop 
which win overtake the swiftest antelope. They 
have three different calls, the most curious of 
which is a soft and melodious cry, something like 
the second note of the cuckoo, and appears to 
serve as a rallying note for the pack. 

II. The Foxes (genus Vulpes) will be the subject 
of a special article ( q. v. ). 

III. The Long-eared Fox {Otocyon or Megalotis 
lalandii) is also a nativ’e of South Africa. It 
has a short bushy tail, not more than half the 
length of the body and head, which measure about 
two feet. The earn are very large, <and the snout 
short and pointed. It has six more teeth than 
most of the Canidte, two in each upper and one 
in each lovv'er jaw. 

Law as to Logs . — In Britain, dogs cannot be 
kept vv'ithout a license, which, for each dog, costs 
7s. 6d. Dogs not six months old, dogs for tending 
sheep and cattle, and dogs for guiding blind men 
are exempt. Certificates of exemption may be ob- 
tained from the Commissionera of Inland Revenue. 
Any one keeping a dog in the habit of attacking 
or biting people, is liable to an action of damages 
at the suit of an injured person ; and a court of 
summary jurisdiction may, on complaint that a dog 
is dangerous, order it to be destroyed. Owners are 
also liable for the injuries done by their doOT to 
sheep and cattle. Dog-stealing ; having stolen dogs, 
or the skins of stolen dogs, in one’s possession in the 
knovvdedge that tliej' are stolen ; taking money to 
restore a stolen dog under pretence of aiding the 
owner to recover it ; and unlawfully and maliciouslj* 
killing or wounding or maiming dogs, are offences 
under various criminal statutes, and are .punish- 
able summarily, and by indictment for misdemean- 
our. A gamekeeper may seize a dog vvdthin the 
limits of a manor, but is not allowed to kill a dog 
there follovvdng game, ev'en although its_ owner has 
received notice tliat trespassing dogs will be shot ; 
and a man is liable in damages if he ‘places on his 
land traps scented with strong-smellin<f bait, so as 
to influence the instinct of another man’s dogs, and 
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i'ur biie empioymenii oi ar®V 

can-iages or carts, see Animals 
S ee Lupton on The Law relating to Dog^J^y 

In the United States, the statutoiy 
of most states empower a person to have 
in a dog, not only sufficient for the owner^^Jje^l 
indemnified for injury done to the dog, but alsd^^ 
make theft of the dog liable to punishment as a 
I crime. Some states require that the dog shall be 
duly licensed or registered and collared, and there- 
fore subject to taxation, before these results follow. 
Unless duly authorised by law to kill unlicensed 
' doOT, no citizen may kill a dog belonging to another, 
unless he, or some one under his protection, or his 
animal, is in immediate danger of injury from the 
dog, or the dog is rabid, or has been bitten bj' a 
rabid animal. In general, the owner of a dog is 
liable in d.amages for injuries done b}' his dog; 
neither can the master plead ignorance of the 
vicious habits of the dog in mitigation of the 
damages. The owner of a dog is bound to know 
the character of the dog he keeps. The owner 
of a vicious dog may be indicted for keeping a 
nuisance, and compelled to kill or muzzle his dog. 
Dog-racing is not illegal when for training pur- 
poses only, but if chance is the principal element, 
it becomes a crime within the statutes against 
gaming. 

In some countries it is usual to compel the dogs 
livring in tovras to be muzzled ; the civic authorities 
in Britain sometimes, and in the United States 
generally, issue edicts that all dogs be kept muzzled 
for a certain number of weeks, and occasionally the 
police make raids on ownerless dogs and destroy 
them. It is now not unusual to have homes main- 
tained for stray dogs, the least valuable of the 
unclaimed ones being ultimately destroyed. 

For the various breeds of dogs, see Beagle, Blood- 
HOUND, Bulldog, Collie, Geethound, Mastipe, New- 
rouNDLiiND Dog, Tereiek, &c. ; also TValsh, The Log in 
Health and Lisease (new ed. 1879) and Logs of the British 
Islands ( new ed. 1882 ) ; Shaw, Illustrated Booh of the 
Log (new ed. 1884); Burges, American Kennel and 
Sporting Logs ( New York, 1876 ). For the diseases of the 
dog, see DISTEMPER, Mange, Rabies, and the works of 
Mayhew, Steel, or Hill. See also Coursing, Hunting. 

Dogbane {Apocgnmi], a small north temper- 
ate genus of Apocynacere, perennial herbs or 
undershruhs. The Dogbane of North America {A. 
androswmijolimn), often called Fly-trap, from the 
throat appendages of its corolla closing upon the 
flies which enter it, is of medicinal repute; 
similarly also its congener A. cannahimim, or 
Canadian Hemp. See ApocvnacEjE. 

Dog’days {Lies Canietdares) is a name given 
by the ancient astronomers to the 20 days before 
and 20 days after the lising of the Log-star or 
Sirius (q.v.), at present reckoned from 3d July 
to 11th August. It is a mere accident that the 
rising of Sirius falls in the hottest season of the 
northern year; in time it will he in the dead of 
winter. But the ancients attributed the heat and 
the accompanying diseases directly to the influence 
of the star— as also in Egj’pt the highest rising of 
the Nile. 

Doge (the Venetian form of the late Lat. dox, 
docis, equivalent to dttx, ‘ leader,’ ‘ duke ’ ) w^ the 
name or the chief-magistrate, possessing prinwly 
rank, in the republics of Venice and Genoa. For 
the historv of the office and its povvere, see GENOA, 
Venice ; also Bucentaue. 

Dog-fisll. the 2>opuluv name for a number of 
cartilaginous (Elasmohranch) fishes in toe shark 
suh-order. They belong to the genera Sej Ilium, 
Pristiunis, ' Acanthias, Sc., and jiav'e the general 
charactere noted under Cartilaginous Fishes 
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(q.w). (1) The ‘lough hound,’ or Lesser Spotted 
Dog-iish (Scijlliuni canicnla), is common off 
Emopean coasts, feeding chiclly among loehb at 
the hottoni. It measuies fiom 10 inches to over 
2 feet in length ; is icddish-giay, with brown spots 
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above, and diity yellow below. The eggs, which 
in tlie oviparous dog-fi«lies are large and few in 
nuirrher, are ittclosed iir pale yellow, hotirj ptrrscs, 
with long mooting teirdnls, attd ate laid throtrgh- 
out suttttrier and autumn. These cttvelopes arc 
known as tnertnaids’ purses, sailors’ purses, or 
sea pttrses. The animals are sonretinres cooked for 
soup, and their flesh even may he eaten. (2) The 
‘nurse hound,’ or Larger Spotted Dog-fish ( S. stcllai c 
or catulii^], is a larger species, 3 to 4 feet in length, 
of a reddish-gray colour, vrith large, round, brown 
spots. The eggs ate laid late in tire year. Tito llcsh 
is too coarse to be cdiblc._ The skin of both spotted 
dog fisltes is studded w ith tuber cles of dentirre 
capped with enamel, and wlten prepared is used 
as ‘ rabskin ’ for polishing. (3) Tire Black-mouthed 
Dog-fish (Pmtiurus mclanostomus) measures a 
little over 2 feet, and is of a brow nislt yellow colour 
above, and paler below. The dark spots arc large, 
oblong, and disposed in two rows. The strovtt is 
longer, and there is a row of small spines otr each 
«ide of the upper margin of the tail. (4) Tire 
Preked Dog-fisu (AcanChias viilgai-is), helortging to 
a drfferent family (Spinacidjs), is more alrundant 
oil British coasts than any of tire otirers. It 
measures about 3 feet in length, and is a voracious, 
prolific, hardy arrinral. It is not oviparous, and is 
said to produce youu" ahrrost daily for eight or 
nine months a year. Its skirr is not so rough as 
that of the spotted dog-fishes The colour is slatj’- 
gtaj' or reddish-brown above, and whitisli beneath. 
The two dorsal fins are each provided with a strong 
spine, which the fish uses w itli great accuracy ns 
weapons. It gets a variety of names, such as bony 
dog, hoe, &c., and is niiich and justly hated by the 
fishermen for the damage it does to nets and lines, 
and for the voracity with which it attacks the 
shoals of herring and other food fishes The names 
‘dog,’ ‘hound,’ &c. are characteristic of all the set, 
but are particularly applicable to Acantliias. As 
many as 20,000 have been caught at a time, and 
their _ consequent destructiveness can he leadily 
imagined. The young are bom alive, two at a 
time, but in very rapid succession for prolonged 
periods. The flesh, though coai-se, is sonretinres 
eaten ; and the eggs are said to he appreciated. 
Tire livers yield oil. To numerous related genera 
of wide distribution — e.g. Centroplioins, Spina\, 
Scymnus, the title dog-fish might also he applied. 
See Cartilaginous Fishes, Shark. 

Dogjxei* (Dutch dogger-boot, ‘ codfish-hoat a 
vessel something like a galliot or a ketch, used 
by the Dutch as a fishing-hoat in the Geiinan 
Ocean. 


DOf?Scrl>«lllK> R» e.vtensive flat band-hank in 
the Gei man Ocean, between England and Denmark, 
about 100 miles off the YoiKsbirc coast. It is 
about 170 iiiiles long by 05 bioad, witlr an average 
depth of from S to IG fathoms. Its fisheries are 
most valuable, borne 400,000 tons of fish being 
gatiieied from it annually. For an acconnt of its 
fishing life, see Mather’s Noi'ard of the Dogger 
( 1888). The south end of the hank wa.s in 1781 the 
scene of an indecisive naval fight hetvvcen tire 
Diitelr and English fleets, under Admirals Zoutman 
and lljde Parker. 

I>OKfICtt, Thoma-S, a capable Englisli actor who 
died in 1721, but is chiefly kept in reniembiance as 
the founder of a pi i/e— ‘ I'Joggett’s Coat and Badge,’ 
still annually competed for by watermen at a scutl- 
iiig-match on the Thames on the 1st August. 
The original bequest, made in I/IC in.ljononr of 
the accession of George I., has been supplemented 
from other quarter®. 

Dog'grass. Sec Couch-grass. 

Jtogjnn (Gr.), in tlieSeirtuaginl andRewTcsta- 
incnt, signified a decree or precept ; by classical 
Greek writers it is used in the scri®c of ajihilosophi- 
cal tenet. Its general tneantng is a principle or 
mavim laid down in the form of a positive asser- 
tion, and lienee ‘tire Dogmatic Metliod’ is the 
iiietUod pui'sucd in such a science as Mathematics, 
wliicii starts from a\ioms and postulates, and 
deduces everything from these by means of proofs. 
But where tire fundamental principles arc cither 
unknown or much contested, tire Dogmatist is one 
. who assnrucs certain piiitcrples without proof a-s the 
foundation of his system. He uses reason, witliout 
first inv estigating Its capacitj’ and limits; and in 
this sense all pliilosojrliei's may be said to be dog- 
matists, except those of the sceptical and critical 
schools. 

The name dogitia is specially used to signify the 
whole (or any one) of the doctrinal forms in which 
the religious experience of the Chiistinii church 
has from time to time authoritatively expressed 
itself, as distrngiiisliod from the opinions held by 
chuicli-teachers indiv idiially. 

History or Dogaias is the scientific exposition of 
the origin and development of the dogmas in which 
the beliefs of the Christian church have found their 
authoritative expression. It is a separate section 
of Cliuich History (q.v.), and forms as it were the 
bridge beta een general church histoiy and doctrinal 
theology or dogriratic (see Theology). Between 
the history of dogmas treated as a separate science 
and as a constituent part of church histoiy there 
is merely a formal distinction — as Hase remarks, 
‘theysimidy touch the difleient poles of the one 
axis;’ the former deals rather witlr dogma as the 
idea in the course of its development, the latter 
with dognia in the midst of persons and events. 
The periods in the dev elopment of doctrine do not 
always coincide with those into vvhicli general 
church history is divided, because that wbicli 
marks an epoch in the one may be of compara- 
tively little significance for the other. Hagen- 
bach div ides tire liistory of dogmas into the follom- 
ing periods: (1) From tire close of the Apostolic 
Age to the death of Origen — the age of apologetics 
(70-254 A.D,); (2) flour the death of Origen to 
Joannes Damascenus — the age of polemics (254- 
730) ; (3)fi om Joannes Damascenus to the Reforma- 
tion — the age of scholasticism, taken in its widest 
sense (730-1517); (4) fioiii the Reformation to the 
rise of the philosophy of Leibnitz, and AVolf in Ger- 
many — the age of tire conflict of confessions ( 1517 
to about 1720); and (5) from about 1720 to the 
present day — tire age of criticism, of speculation, 
and of the antagonism between faitli and know- 
ledge, philosopliy and Chii&tiaiirty, reason and 
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revelation, including the attempts to reconcile 
them. Harnack divides the subject into only two 
parts — (1) the rise, and (2) the development of 
dogmatic Christianity. In his view the finst part 
of the history appears complete as soon as one logi- 
cally formulated doctrine has been raised to the 
position of the ‘constitutive article of the church,’ 
and is universally recognised as such bj' its mem- 
bere. This point was reached at the end of the 
3d and beginning of the 4tli century, when tlie 
doctrine of Clirist as tlie pre-existent and iiereoual 
Logos of God had come to be everywhere recog- 
nised as the fundamental article of revealed truth. 
The second part has three stages : ( 1 ) The eastern 
deveJopment of {loctnne according to the .standard 
of its original conception, from the Arian contro- 
verey to the image controversy and the seventh 
General Council in the year 787 ; ( 2 ) the Western 
or medieval development of doctrine, under the 
influence of the Christianitj^ of Augustine and 
the policy of the Roman see ; ( 3 ) the development 
of doctrine since the Reformation (a) in the 
churches of the Reformation, and (6) in the Roman 
Catholic Church from the Council of Trent to the 
A''atican Council in 1870. 

Much valuable material for the history of dogmas 
is contained in the works of the Catholic uuiters 
Bai’onius, Bellarniine, Petavius, and Thomassin ; 
those of the humanists Valla and Erasmus ; and 
those of Luther, CEcolampadius, Melanchthon, 
Flacius, Hyperius, Chemnitz, and Forbes of Come. 
The learned labours of the Benedictine and Manr- 
ine fathera on the one side, and of tlie Protestant 
scholars Casaubon, Vossius, Pearson, Daille, Span- 
heim. Bull, Lardner, Grabe, Basnage, &c. on the 
. other, prepared the wa3’ for the work of the 18th 
century ; and the criticisms of the histoiy of 
doctrine attempted bj' Gottfried Arnold in Ger- 
many, and by the Deists in England, contributed^ in 
different waj's to the same result. The scientific 
investigation of the history of dogmas begins with 
Mosheim, ‘ the Erasmus of the 18th century,’ and 
disciple of Leibnitz. Mosheim was followed by 
AA’'alcli, Ernesti, Lessing, and Sender. By Lange 
(1796) the subject is for the first time treated as a 
separate" brancli of study. His work was followed 
by the manuals of Munscher (1811), Baumgarten- 
Crusius (1831), Meier (1840), and Gieseler ( 1855). 
The writings of the celebrated disciple of Hegel, 
F. C. Baur (q.v. ), for the first time presented the 
whole process of the histoiy of dogmas as a unitj^ i 
Tlie works on this subject by Strauss (1841) and 
Marheineke (1849) were also written from a Hege- 
lian point of view ; while that of Schleiermacher was 
represented in those of Neander ( 1857 ) and Hagen- 
bach ( 1840 ; 5th ed. 1867 ; Eng. trans. 3 vols. 1883 ). < 
Dorner endeavours to reconcile both in his Lchre 
von dcr Person Christi (3 vols. 1846-56 j Eng. trans. 

5 vols. 1861-63). Of modern Roman Catholic 
writers oh tliis subject, tlie chief are Klee (1837- 
38), Zobl (1865), Scliwane (1862-82), and Bach ! 
( 1875 ). The histories of dogma by Kliefoth (1839 ), 
Thomasius (1876; 1887 ), Schmid ( 1859 ), and Kahnis | 
(1864) are from the standpoint of confessional! 
Lutheranism. Nitzsch’s history of the patristic 
period appeared in 1870. Ritschl’s ChristUche Lehre 
von dcr Rechtfcrtigting und Vcrsohmmg (3 yols. 
1870; 2d ed. 1882-83) contains an elaborate critical ' 
historj'" of the development of that doctrine ( Eng. 
trans. by Black, vol. i. 1872). Landerer’s Ncneste 
Dopniengrcso/wchte was edited lyZeller( 1881). Anse- 
ful work is ^hedd's History of uhristicm Doctrine 
ed. 1881 ). Specially important for the study of the i 
early history are Rothe’s rin/dnyc dcr Christlichen [ 
Kirche [lS,y!) •, Ritschl’s Enstehuiig dcr Altkatlio- 
lischen Kirche (2d ed. 1857); Renan’s Histoire des 
Origincs du Christkuiismc (7 vols. 1863 ct seq.) ; 
Overbeck’s Anfiinge dcr Patristischen Literatur; 


Archdeacon Fartar’s Lives of the Fathers (2 vols. 
Edin. 1889); and, above all, Hamack's Lchrhmh 
dcr Dog mcngcschichte (2d ed. 2 vols. 1888). 

Bogs. See Andiron. 

Dogs, Isle of, or Millwall, a low-lying penin- 
sula on the left bank of the Thames, formed bj^ a 
sudden bend of the river opposite Greenwich. Its 
isthmus is cut across by the canal of the AVest India 
Docks. One e.xplanation derives the name from 
tlie king’s hounds having formerlj' been kept here. 

Dog’s-tail Grass (Cwwsurus), a small genus 
of meadow grasses, of wnich the crested species 
(C. cristatus) is esteemed alike for pastures and 
laums. See Grasses, Pasture. 

Dog-tooth, in Architecture, an ornament or 
moulding used from late Norman to earlj'^ Decor- 
ated, in the form of a four -leaved flower, with the 
centre projecting. 

Dog-tooth Violet [Erythronium dens-canis). 
This liliaceous plant, which owes its name partly to 
the colour of its flowers, partly to the tooth-like 
bulb, is a frequent inmate of the rock-garden or 
herbaceous bordei", and jnesents a characteristic 
appearance not only in hlarch and April, from its 
large abundant flowers, but throughout the 
remainder of the season on account of its peculiarly 
blotched leaves. In Tartaiy its bulbs yieul starch, 
and in Russia they are used medicinallj'. 

Dog-whcIk. See AA’^helk. 

Dogwood, or Dogberry, the name usually 
given to .some of the trees and shrubs of the genus 
Cornus (see Cornel, Cornace.^:). The Common 
Dogwood of Europe {C. sunguinca) is a shrub of 




Common Dogwood {Cornus sanguCnea) : 
a, flower. 

remarkable beauty in autumn from the deep red- 
ness of its foliage. The wood makes the very best 
charcoal for gunpowder. It is very hard, and is 
made into skewers, cogs for wheels, &c., and 'in 
former times it was in request for making arrows. 
The small bitter frait juelds as much as one-third of 
its weight of an oil resembling that of olive. The 
wood (AEhainniis frangula, the beny-bearing alder, 
is also used b.y gunpowder makere, and called uy 
them dog^vood. — The Dogwood of North America 
(G. florida) is a veiy ornamental little tree with 
whitisli flowers, surrounded bj’ large white_ bracts, 
which appear before the leaves in early spniig, and 
scarlet berries in winter. The ivood is white and 
fine grained, and suitable for inlaj’ing, and the 
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bark, like tliat of some allied species, is a useful 
febrifuge.— Jamaica Dogwood \aFiscidia cnjthrina, \ 
a papilionaceous timber-tree ; tlie cortex of the root 
is powerfully narcotic, used for stupefying (ish or 
deadening the pain of tootliaclie. Sec also SUMACH. 

Dolirn, Axtox, zoologist, was born at Stettin 
in 1840, studied at Kdnigsberg, Bonn, Jena, and 
Berlin, lectured for a time on Zoology .at Jena, and 
in 1870 founded the gre.at zoological station at] 
Naples. As an embryologist, he has devoted him- 
self mainly to the devcloinneut of insects _ and i 
crustaceans ; and besides reports, he has published 
works on the origin of tlie vertebrate.^. i 

Doit, a small copper coin cuiTcnt in Scotland 
during the reigns of the Stuarts. It was a Dutch 
coin [diiit), in value equal to the eighth of an 
Englisli penny, or half a farthing. 

Dol. an antique walled town in the I’l-onch 
department of Ille-et-Vilaine, 10 miles SE. of St 
Malo by rail. Its former cathedral is a striking 
granite building of the l.lth centniy. To thcnortli 
IS the isolated IMout Dol 1213 feet ). Pop. 3019. 

DolaBella, Publius Coiixelius, Cicoro’s pro- 
flig.ate son-in-law, was born about 70 B.c., and in 49 
had to seek a refuge from his creditors in the 
camp of C.'csar. In tlie following year he obtained 
the tribuneship, and at once brought forward a 
bill, cancelling all debts, ivhicli led to bitter 
and bloody struggles in Rome. He accompanied 
C.'esar to Africa and Spain, but on bis leader’s 
death promptly usurped the consular insignia, 
approved of the murder, and made a great display 
of republican sentiments, wliich be professed until 
Antony gave him the nrovince of .Syria. At 
Smyma he murdered C. Trehonius, the proconsul, 
in February 43, and proceeded to wring money and 
troops from the towns of Asia uith a recklessness 
that speedily brought about his outlawry. IVithin 
the year, Laodicea, in which he h.ad shut himself 
up, iras taken by Cassius, .and Dolabella, to escape 
I his enemies, ordered one of his own soldiers to lull 
him, 43 B.C. 

Dol'cc, an Italian temi in music, meaning 
softly and with tenderness. 

Dolci. Cablo or Cablia'O, a celebrated jiaintcr 
of the Florentine school, was born at Florence in 
1010. He received his first instructions in art from 
Jacopo ViOTali, a pupil of Roselli, and a remark- 
ably sliilfnl teacber. After an uneventful life spent 
entirely in his native city, Dolci died Januaiy 17, 
1080. His works, -which consist chiefly of madonnas 
and saints, exhibit the character attributed to him. 
The faces are full of a pleasing and tender softness, 
whicli, liowever, is often earned so far as to rob 
them of all character. Dolci’s drawing is generally 
correct, his colouring exquisitely delicate and trans- 
parent, and in the nicety and labonons care of his 
finish he approaches the most characteiistie ex- 
amples of the Dutch school. His works are 
numerous, .and scattered over all Europe. Besides 
his madonnas, the most famous are his ‘ St Cecilia,’ 

‘ Christ Blessing the Bread and IVine,’ and ‘ Here- 
dias with the Head of J ohn tb c Baptist, ’ in Dresden. 

Doldrums. See Wind. 

D61e, a town in tbe French department of Jura, 
on tbe Doubs, 29 miles SE. of Dijon by rail. It 
contains a Gothic cathedral, a college, and a 
librap- ; and it has lineyards, quan-ies, foundries, 
and manufactures of fire-engines aud tools, besides 
a trade in Gruybre dieese. Pop. (1872) 10,845; 
(1886) 10,617. D61e is the Dola Scqttcmoruni of the 
Romans, of whose presence many traces remain. 
It was in the 15-17th centuries a strong and oft- 
disxmted fortress, and the capital of the Francbe- 
Comt6 (q.v.), with a university and a parliament. 


Dolcritc. See Basalt. 

Dolci, Etu'.kxe, ‘ the martyr of tbe Renais- 
sance,’ was born at OrIe.aiis,_ in France, in 1509. 
The eirciinist.ancc.s of bis birth were somewhat 
mysterious, and it was even asserted tliat he was 
the natural son of Francis I. But this story i« 
rejected by all bis tni.stwortby biograidioiu At 
the age of twelve Dolet -went to the university of 
Paris, where his attention was directed to tlie study 
which became tlie cliicf interest of hi.s life — tlie 
writings of Cicero. Proceeding to Ilalv in 1520, 
he continued his studic.s at Padua and Venice, and 
after six yeais returned to France, settling in 
Toulouse. ^ Here Dolct’.s troubles began. In It.aly 
he had thoroughly imbibed the spirit of humanism, 
witli its ze.al for tlio study of the classics, and its 
indillerence to the tc.aching of the cliurch. As' 
orator of the French ‘ nation ’ in the university of 
Toulouse, lie delivered a harangue ' which laid the 
first fagot of the pile that consumed him.’ On 
tills occasion he was punished willi three days’ 
imprisonment. In 1534 Dolet left Toulouse for 
Lyons, ■where, nmlcr circumstances that have not 
been explained, he killed a person of the name of 
Compaing. Having receiveu the royal pardon, he 
■still continued to reside in Lyons, ahv.ays nmlcr 
strong suspicion of liere.sy. In 1542 lie received the 
royal iiermission to set up a printing-jircss, hut 
soon brought himself into trouble on account of the 
heretical books be published. He w.as arre-sted 
more tlian once on tliis charge, but always suc- 
ceeded in escaping tbe bast penalty of tbe law. At 
length, in 1544, he w.as found guilty of heresy on 
a charge mainly based on an alleged mistransla- 
tion of Plato, in whicli he was accused of denying 
the immortality of the soul. After two years' im- 
prisonment, Dolet was burned in the Place Dlau- 
bert, Paris, 3d August 1546. Dolct’s fate has given 
him an interest and import.ance be ■would not other- 
wise have had. At the s.ame time, by his in- 
defatigable iudustiy as a writer and pi-intcr, he did 
valuable service to the cause of learning in the ICtli 
century. His most important work is bis Com- 
vicniarics on ihc Latin Language. See Richard C. 
Christie’s Etienne Dolet (1880;' French trails, with 
‘appendix bibliograpliique,' 1885). 

Dolsclly (‘dale of hazels’), the capital of 
Merionetli, North lYales, on the lYnion, 02 miles 
S_W. of Chester by rail. It lies in a rich and 
pictnresnue valley, at the foot of Gader Idris, aud 
ilnring the summer months is much frequented by 
tourists. It Iws niauiifactui'es of coarse woollens 
and flannels ; its Welsh tweed is in great repute. 
Pop. (1851) soil; llSSl) 2457. Here, in 1404, 
Owen Glendower held a parliament, and signed a 
treaty of alliance with Charles VI. of France. 

D olgor nky, ICatharixa, Princess, the f avour- 
ite of the Russian Czar, Alexander II. , who married 
her in July 1880, after the death of his first wife, 
Marie. After the Czar’s tragical death she lived 
abroad, and published at Geneva in 1SS2, under the 
pseudonym of Victor Laferto, A Icxandcrll . , DCtailes 
infdite.'i sur sa vie intime ct sa mart. 

DolicUoceplialic. See Skull. 

Sfolichos, a large genus of Legtimiiiosaj, sub- 
order Papilionacere, closely allied to Phaseolus (see 
Kidney-bean), annual or perennial. Some are 
cultivated on account of their seeds or pods, notably 
D. Lahlah of India and Egj’pt, D. soga (or Soja 
hispida), the Soy-bean of Gliina and Japan, and 
manj’ others. 

Doll, an imitation-baby used as a toy by girls. 
The ivord doll is of doubtful derivation'; possibly 
from idol ; in French, the name is pouptc ; in Ger- 
man, ynqipc, from Lat. pupa, ‘a girl,’ ‘a doll' 
The use of dolls as an assistance to the operations 
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of the yoving mind dates from the most remote 
times, and is common in all countries, harharous as 
well as civilised, springing from the early mental 
process which requires some object to increase the 
definiteness of the child’s ideas. Thus, however 
rough Ij"^ made the doll maybe, it answere 

tt a purpose — setting the child’s brain to 
work, and enabling it, by the associa- 
tion of ideas, to form a mental picture 
of what it is intended to resemble. 
Precisely as a child in a mansion in 
England fondles a finely-dressed doll 
worth a guinea, so does the child of an 
African or Eskimo take delight in a 
piece of wood or bone carved rudely in 
the form of a baby. Aecordingly,'the 
keeping of a doll virtually becomes a 
^ l>art of . the home-education of girls, 
II I'l and is recognised to be so bv the uni- 
'J versality of the practice. But with 

I I many uncultured tribes the doll is 

I I not confined to children. Among the 

I Bechuauas, married women carry a doll 
I I with them till they have a child, when 
I it is discarded ; a similar practice being 
* I ' observed by Basuto women. In many 
' parts of Africa, whenever twin children 
Roman are born, one of them is killed ; and 
Ivory DolL among the “Wanj'amwezi, it is usual for 
the mother ‘ to wrap a gourd or cal.a- 
bash in skins, to place it to sleep with, and feed it 
like the survivor.’ Even the European child's love 
for the doll by no means depends on its artistic 
excellence ; a bit of, stick dressed with a few 
rags is often hugged as heartily as the finest 
toy -baby. See Tylor’s Early History of Manldnd, 
chap. vi. 

As in the case of most other Toys (q.v.), dolls 
were at one time imported into Great Britain 
chiefly from the Netherlands ; and hence not an 
unusual name for a doll was a Elandere baby. 
These old Flemish or Dutch dolls were made of 
wood, with neatly formed faces and flashy dresses, 
the cheaper kinds having slender wooden legs. Of 
late years there have been great improvements in 
the making of dolls, and in England it has assumed 
■the chai'acter of a manufacture ; but there are 
stUl large importations from the countries on the 
Rhine, France, and Switzerland, where women 
and children are mostly engaged in the manu- 
facture, largely in them own houses. Some carve 
the heads and bodies, others paint the faces and 
necks, others prepare legs and arms, and a different 
class cut out, sew, and put on the dresses. These 
operations are seldom executed by one pereon. 
Usually, dealers buy the fragments so far pre- 
pared by villagers, and get them put together in 
a wholesale way. As the time employed in the 
preparatory processes is scarcely of any marketable 
value, the prices of fragments are most insignificant. 
Hence, as regards all the cheap kinds, with painted 
faces and ringlets, dolls can be imported at a cost 
below that at which they could be executed by 
hand-labour in England. When, however, we 
come to dolls of a superior kind, with moulded wax 
or composition faces, arms, and feet, glass-eyes, 
stuffed bodies, flaxen I'inglets, and gauze dresses, 
the English, by their maclrinery, and capital, carry 
off the trade. In London there are about forty doll 
manufacturers, and about as many in New York and 
the New England states, who in this as in other 
trades iirake an economic division of labour; there 
being dolls’ head-makera, dolls’ leg and arm makers, 
doll sewers, doll stuffei-s, dolls’ wig-makers, dolls’ 
eye-makers, and doll dressers. For some dresses, 
remnants of calico, gauze, silk, and other materials, 
are procured from shops ; but for fashionably dressed 
dolls, much in demand, it is necessary to buy goods 


on a large scale. The extent to which dolls’ glass- 
eyes are manufactured is surprising. Some years 
ago a glass manufacturer at Birmingham stated 
before a committee of the House of Commons that 
he had received, at one time, an order for £500 worth 
of dolls’ eyes. The cheaper dolls’ eves are simply 
small hollow glass-beads, made of white enamel, and 
coloured with black or blue, but without any attempt 
at variety or effect ; while those eyes of a higher 
quality have a ring of colour to represent the Iris. 
The introduction of nires and mechanism to make 
the eyes move or wink at pleasme, and also to 
cause the doll to irtter the sounds ‘papa’ and 
‘mamma,’ have been successive improvements, 
with a corresponding rise in prices. It is stated in 
the experience of the trade, that during the present 
reign blue eyes for dolls have been in the ascendant 
in England, but that black eyes find the best 
market on the Continent, especially for Spanish 
dolls. Black dolls are made for export to America, 
where they are in request by ^rls of negi-o parent- 
age, and the introduction of gutta-percha is favour- 
able for this branch of the trade. Composition- 
heads are usually made of papicr-nidclU, cast in a 
mould, and waxed and painted to represent the 
features. 

One of the most attractive stalls at the Great 
Exhibition in 1851 was that uliich contained the 
dolls of Madame Montanari, a London manufac- 
turer. Referring to this stall, the Jury Report 
•said : ‘ It consists of a series of dolls, representing 
all ages, from infancy to womanhood, an-anged in 
several family groups, with suitable and elegant 
model furniture. These dolls have the hair, eye- 
lashes, and eyelids separately inserted in the wax, 
and are, in other respects, modelled with lifelike 
trutlifulness. Much skill is also evinced in the 
variety of expression which is given to these 
figures, in regard to the ages and stations which 
they are intended to represent.’ Some of those 
dolls were sold at five guineas undressed, and at a 
greatly increased price when richly attired. The 
same exhibition showed how much skill could be 
exercised in making rag-dolls, in which almost 
every part is formed of textile materials. But, 
compared with these dolls of the middle of the 
centni'j', those displa 3 ’ed in the various exhibitions 
that have recently' been held show what a gieat 
advance has been made in their manufacture, their 
artistic appearance being as graceful as it is lifelike. 

Dollar, a pleasant town of Clackmannanshire, I 
at the foot of the Ochils, and near the Devon’s 
right bank, 6 miles NE. of Alloa, and 12 ENE. of 
Stirling. It has bleachfields, but owes its chief 
well-being to its academjq a domed Grecian edifice 
(1818-67), which, founded rmder the will of Captain 
John M'Nab (1732-1802), a Dollar herdboy and 
London shipowner, gives higher and secondan’ 
education to 800 pupils of both sexes. A mile north 


education to 800 pupils of both sexes. A imle north 
of Dollar are the noble mins of Castle Campbell or 
Castle Gloom, crowning an almost insulated knoll, 
amid mountain-rivulets and boskj' woods, with 
King’s Seat (2111 feet) rising behind. It belonged 
to the famity of Argj'll from 1465 till 1805, in 1556 
sheltered John Knox, and in 1645 was burned by 
Montrose. At Dollar in 877 the Danes won a 
victory; and in 1538, its ‘good vicar,’ Thomas 
Forrest, was burned at Edinburgh for heres/. 
Pop. (1851) 1079; (1881) 2014. See Beveridge’s 
Between the Ochils and the Forth (1888). 

Dolliir, a coin, the unit of the monetary sj'stem 
of the United States, as well as of Canada, Mexico, 
Liberia, and other countries. The copyright isso in u.s. 
name dollar is a variant of the ijr J- e. LSppincott 
German thaler, and- Danish daler. romp.->uy. 

The name arose aboirt the j'ear 1600 m Germanj. 
The Corrnts of Schlick were tlien coining otmee- 
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i)ieces from silver olitaiiied in their nuues at 
Joacliimsthal (Joachim’s Dale) in Bohemia, which 
"ained sucli liigli repnto as to hecome standard coins ; 
wlieuce the name Jouchims-tliulcr, which linally, 
for shortness, took the form of thaler — literally, a 
‘ valley-piece.’ The name was soon e-vtcmled to 
other coins of similar size — notably to the old 
Spanish ‘ piece of eight,’ the peso of eight reals. 
From 1873 to 1878 the gold dollar was the sole 
standard of value in tlio United States. 'This 
coin contains 25'8 grains of gold of the United 
States standard of fnicne.ss— namely x’ff > 

the British standard being H The 

gold dollar is thus worth about 4s. 2d. sterling. 
In 1878 tbe United States Government remonetised 
silver, since which time the United States have 
had a double standard. The .standard silver dollar 
contains 412^ grains troy of silver, of which is 
alloy.' The silver dollar (like a paper ilollar) is 
' e.vchangeable anywhere in tlie United Slates for 
a gold dollar ; although the bullion value of the 
silver contained in it has come to be considerably ! 
less, vaiying, in fact, with the market price of 
silver. The dollar is divided into 100 cents ; there 
are silver half and quarter dollars, dimes (10 cents), 
and half-dimes ; and formerly there were also, in 
paper currency’, other fractional denomination.s. 
The American trade-dollar of 420 grains is not a 
legal tender at present, and is only coined for 
export to Cliina and other Asiatic regions. It is 
very nearly equivalent in intrinsic value to the 
jMexican dollar, so long recognised as the standard 
of values in the Chinese trade. The British at 
Hong-kong and the Japanese government coin 
trade-dollars also. The Canadian dollar Is about 
equivalent in value to that of the United States. 
Among other coins that are, or may be, called 
dollars from their a]iproximation in value to the 
United States standards, are the boliviano of 
Bolivia (silver, about 72 cents); the peso of Spain 
(97 cents), of Chili (78 cents), of Cuba (92 cents), 
of the Central American Ilepublics, and of Colombia 
(80 cents); the snerd of Ecuador (72 cents); the 
gourde of Haiti (80 cents) ; the yen of Japan (gold, 
one dollar; silver, 80 cents); the dollar of Libexia 
(worth one Ameiican dollar) ; the Mexican peso 
(73 cents) ; and the svl of Peru (80 cents) ; all of 
them of silver, except when otherwise stated. The 
thaler, cqualliiiG 3 marks, or 71 cents, till 1875 
formed the standard of value of almost all noi therii 
Germany. The double floiin of Great Britain ( liret 
j struck in 1887) has a value of 4s., and is approxi- 
mately a dollar. — The derivation of %\\o dollar mark 
(S) has been variously ascribed to ( 1 ) a combination 
of the initials U.S. ; ( 2 ) a modification of the figuie 
8 , a piece of eight being formerly indicated by the 
chaxacter 8 - 8 ; (3) a form of Hfi., which marked 
the Roman unit; (4) the contraction of P and S 
employed in Spanish accomxts to indicate ^xc.so ; (5) 
a device formerly seen on the reverse of the Spanish 
dollar, and again, since 1848, on the peso clttro, 
representinG the Pillars of Hercules, and round 
each a scroll displaying the inscription Plus ultra. 

Dolljii'ti The, a gulf of the Gennan Ocean, 
at the mouth of the lix-er Ems, between Hanover 
and Holland. It is 8 miles long Ly 7 fiioad, and 
was formed by inundations of the sea ( 1277-1362) 
which submerged 50 villages and several towns’ 
Of late years much tenitory, especially on the flat 
German coast, has been won back from the sea. 

Dollinger, Johann Joseph Ignaz, one of the 
most scholarly and eminent of recent Gennan 
Catholic theologians, was bora at Bamberg on 28th 
Febraary 1799. -After teaching for three yeans in 
the Lyceum at Aschaffenburg, he was appointeil 
(1826) px-ofessor of Ecclesiastical History and Law 
in the university of Munich, a chair which he held. 


witli tlie exception of a short interval (1847-49), 
down to 1871, wheix lie was elected rector of his 
nnivei-sity. He has also rejire.sentcd the same uni- 
versity in the Bavarian chamber from 1845 to 1847, 
ami onwards fiom 1849, and^ was elected by a 
Bavarian constituency to tlie Frankfort iiarliament 
of 1848-49. His life and laboui’s maybe conveni- 
ently divided into three periods. During the fimt 
ofthc.se, which extended from 1820 to 1857, be was 
one of the mo.st energetic dcfcnder.s of Ultraniontan- 
ism in Germany, the clmmpion of tlie independence 
of the church from the state, and an enemy of 
Protestantism, formidable not only on account of 
his energy and indefatigable zeal, but also on 
account of his leaniiiiG, his eloquence, and his .skill 
ns a writer. Tbe vieu's which_ he held at this 
period of his life find expression in his public iicts, 
especially as leader of tlie Ultramontane paity at 
Frankfort, and in two works, iJieJleformation, Hire 
iniierc Entwickclung mid Hire Wirkmtgcn (Itatis- 
lion, 3 vols. 1846-48) ; and Luther, cine Skizze 
(1851). In 18.57 Dellinger visited Rome, and 
what he saw there, together with the outbreak 
of the Italian war of 1859, produced a change in 
his opinions, which he first finnounccd jmblioly' 
in two nddre.«ses ilelivered at ^Innich in 1861, in 
which he inopoundcd his belief that the_ tempoial 
sovereignty of the pope was not essential to the 
continuance and progrc.«s of the Roman Catholic 
Church. The enunciation of this view brought 
down upon his head several fierce attacks from 
the wiiters of the Ultramontane party, to which 
he X'epHed in Kirehc und Ktrchcn, Fapsltwn wid 
Kirchenstaat (1861); and this was followed, two 
years afterwards, by Vergungenheit und Gcgcntrarl 
der kutholisehen i/7(cofo.r/(c ’ (addressed to a con- 
fei’Cnce of Roman Catholic divines at Jluriich), and 
by Lie Papst/abeln dcs Mittclulters. M'hilst the 
Vatican Council was being summoned to deliberate 
on the dogma of napal infallibility, Diiljiugor, 
along with his colleagues, Profe.ssoi's Friedrich 
and lluber, as.sailed the new doctrine in the anony- 
moxxs Joiius (1869). In July 1870 the council, in 
spite of all ojiposition, proceeded to promulgate the 
dcci'ce of naiial infallibility ; and in the following 
March Dollinger published a Icttei’, withholding 
his submission, alike as ‘a Cliristian, a theologian, 
an historical student, and a citizen.’ Excommuni- 
cated three weeks afterwards, he took a leading 
pai't in the summoning of the congress which met 
at jMnnich in September, and out of which arose 
the Old Catholics (q.v.). The year 1872 maiks the 
beginning of the third period in the learned theo- 
logian’s career. The po.sition he now took up was 
indicative of a desire to biing about the union of 
the various Christian churches, a cause which he 
advocated, not only in Vortriige iiher die Wieder- 
vereinigung dci\ christlichcii Kirehcn (1872), but 
also by the active part he took in the Old Catholic 
coiifei'ence at Bonn (1874-76). Of late yeai'S he 
lias worked in the gi-oove of the scientific historian, 
the products of his activity in this field being the 
collections of Materials for a Life of Bellarmin 
( 1887 ), and for a Gesehiehte der Moralstreitigkeiten 
in der katholischen Kirche (1888), and two volumes 
of Akademischc Vortriige (1888-89). Besides the 
woi'ks ahpady quoted, Dollinger wrote several on 
ecclesiastical history, including Hippolytus und 
Kallistus (1853), Heidenium und Judentum (1857),- 
Christentum mid Kirche in der Zeit der Grand- 
legung (1860), and Sammlunq von Urktmdcn zur 
Gesehiehte dcs Konzils von Trient (vol. i. 1876). 
Since 1873 he has been pi'e-rideut of the Municli 
Academy of Sciences. In 1889 liis ninetieth birtli- 
day was celebrated bj- the university with great 
eclat. 

Dolloild, John, a distinguished optician, in- 
ventor of the acliromatic telescoqie, xvas descended 
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from a French refugee family of Dutch extraction, 
and was born in London, June 10, 1706. Brought 
up to his father’s occupation of silk-weaving, and 
engaged at the loom all daj*, he devoted great part 
of the night to his favourite studies of matlieinatics, 
optics, and astronomy ; and even made himself 
acquainted with anatomy, theologjq Greek, Latin, 
French, German, and Italian. In 1752 he joined 
his eldest son, Peter (1730-1820), who had started 
as an optician, and devoted himself to the improve- 
ment of the dioptric telescope, in which he was 
encouraged hy the most distinguished scientific men 
of the time. After a series of well-contrived experi- 
ments and researches, canied on for several years, 
he succeeded in constructing lenses that jiroduced 
images without any coloured fringe (see Achro- 
matism). This was undoubtedly the greatest im- 
provement that the telescope had received since 
its first invention, though it came out in action 
for infringement of patent, that in 1733 it had been 
.anticipated by Chester JNIoor Hall, who had not, 
however, made his invention public. The Memoir 
(published in the Philosophical Transactions for 
1758) in which he gave -an account of his investiga- 
tions w.as rewarded b}' the council of the Roj-al 
Society with the Cople5' Medal. In 1761 Dollond 
w.as elected an F.R.S. ; he died 30th November of 
the same year. His two sons continued to cany on 
the business with gre.at reputation and success. See 
Kelly’s privately printed Life, reproduced in the 
Philosophical Magazine (1804). 

Dolmen (from the Celtic words daul, ‘a table,’ 
and macn, ‘a stone’) is a modem term .applied in 
archmology. to the megalithic framework of the 
chambers of chambered cairns, which often sur- 
vive the removal of the covering mounds of 
stones and earth for .agricultural or other utili- 
tarian purposes, or which may never have been 
completely enveloped in such a covering. In 
England, such constructions, consisting of three or 
more stone props supporting a massive roof stone, 
were formerly styled Cromlechs ^•■'■.), but tins 
use of the term is now obsolete. Tlie best-known 
English dolmen is that known as Kits Coity 
House, ne.ar Aylesford, in Kent. The term dolmen 
is almost univemally emploj^ed on the Continent 
to designate not only the denuded meg.aliths of a 
sepulchral chamber, but the jvhole construction, 
inclusive of the covering mound or c.aim. It is 
thus .sjmonymous with the descriptive appellation 
of chambered Caim (q.v.), and m,ay be taken as a 
generic name for such sepulchral constnictions of 
the stone age. In France there .are no less than 
3410 more or less complete dolmens in the wider 
sense of the term, many of these in Britt.any. 

Dolomite, or Bitter Spar, a miner.al consist- 
ing of double calcium and magnesium carbonate. 
The proportions of the two carbonates are very 
varialde, .and occasional!}' the mineral contains a 
consider.able percentage of ferrous carbonate. It 
crystallises in rhombohedr.al foi-ms, the f.aces of 
the crystals being often curved ; its lustre is some- 
what pearly or vitreous, and its colour usually 
white, but variously coloured kinds are not un- 
common, such as reddish, brown, green, j^ay, and 
black. It effervesces feebly with cold acid. The 
pure crystallised varieties are knoum as Pe.arl Spar. 
Those which contain a notable proportion of fen-ons 
carbonate are called Brown Spar (q.v.) or Ankerite. 
Besides these, columnar fibrous and gr.anulap or 
saccharoid varieties are known. Magnesian lime- 
stone — a rock occurring abundantly in the Perniian 
System (q.v.)— is composed essentially _ of bitter 
spar, and hence is often called dolomite. It is 
usuiilly white, givay, or yellow in colour, .and finely 
cr}’st.alline. In some varieties cellular spaces occur 
which are often lined with ciTstals of dolomite. 
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Other varieties are composed of botryoidal or 
irregularly-shaped concretionaiy masses. Most 
limestones cont.ain some magnesium carbonate, bnt 
it is only when the percentage of this salt is 
considerable that they are called magnesian lime- 
stones or dolomites. M.agnesian limestone is often 
used as a building-stone ; and it is .also buraed and 
made into mortar, but the lime obtained from it 
remains much longer caustic than lime from com- 
mon limestone, and is considered of less value for 
agricultural purposes. In some districts, however, 
this lime is preferred to purer limes for applic.ation 
to hill-pastures. — Dolomite is named after the 
geologist Deodat Gu}' de Dolomieu (1750-1801), 
who was born at Dolomieu in Dauphine. 

Dolomite Illoiiiitains. The distinctive 
peculiarities of dolomite mountain-scenery, with 
its jagged outlines and isolated peaks, may be 
seen on the "r.andest scale in the south-east of Tyrol 
and in the C.arinthian Alp masses. When the Dolo- 
mites par excellence are spoken of, it is the Dolo- 
mite Mountains of this region that are meant. See 
Gilbert’s Dolomite Mountains (1864); Zigzagging 
Amongst the Dolomites Amelia B. Edwards, 

Untrodden Peaks and Unfrequented Valleys (1870; 
2d ed. 1889). 

Dolphin, a name .applied to various members 
of the Cetacean famil}' Delphinid.T, but especially 
to the species of the genus Delphinus. This genus 
is large and heterogeneous, and is split up by 
some n.atnr.alists. The snout is more or less elon- 
gated and pointed ; the teeth are very numerous, 
uniform, close-set, and sharp ; the fore-limbs are 
naiTow and pointed ; there is usually a conspicu- 
ous dorsal fin. Like other toothed Cetaceans, the 
dolphins have a somewhat unsymmetrieal skull 
with m.any peculiarities, and a single crescentic 
blow-hole (nostril) on the top of the head. They 
occur in all seas, and sometimes in rivers, such as 
the Amazon. None exceed 10 feet in length. 
They feed principally on fish, but some do not 
disdain lower animals, such as molluscs, cnista- 
ceans, medus.o?. In habit they are active, and 
usually occur in gi egarious ‘ schools. ’ 

The Common Dolphin (Delphinus delphis) occurs 
in the IMediterr.ane.an and North Atlantic, and is 
probably identical with forms from the North 
Pacific and Austr.alia distinguished as separate 







Common Dolphin (Delphinus delphis), 

.specie.s. It is usu.ally not more than 6 to 8 feet in 
length, of a gi'ay or greenish-black colour above, 
and white below. The moderately long snout is 
separated by a transverse pad from the slightly 
arched forehead. The jaws bear on each side ent^ - 
five to fifty small, conical, sharp teeth, cuned 
slightly backwards. The crescent-shaped tail is 
keeled above and below. The dolphin feeds clueny 
on fi.shes, which it pursues with graceful gambol- 
ings. One young one is bom at a time, and tended 
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•with much aiVection. The aniiuals have a pecnhar 
lowing cry. Tliciv agile evolutions ^ are nineh 
ol)«ervc(l and admired ijy voyagers. The ilesh J.s 
sometimes eaten by sailoi-s. Lilce other dolphins, 
it is often called a ‘ poi’poise,’ and the French give 
it the names of Bcc cVOic (goose-beak) or Oic de, 
Mcr (goose of the sea). In ancient times the 
dolphins were sacred to Apollo, and invested "with 
nnnicroiis kindly and marvellous attributes. They 
drew the car of Amphitrite, and earned Arion 
upon tlioir willing backs. Its image ha^ been 
often used as a symbol, from the ‘shield of 
Ulysses ’ to that of the heir-apparent or Dauphin 
(q.v.) of Fr.ancc. The anchor and dolnhin, the 
printer’s device of Aldo Manuzio, with the motto, 

‘ Fcstiiin Iciifc,’ was adopted by him, at Erasinns’ 
sngge.stion, from a silver coin of Vespasian I. The 
Ilesh of the dolphin was formerly esteemed for food. 
The name has been curiously _ tr.ansferred to the 
little Coiyphenes (mv.); and it is these scomberoids 
that .are meant when reference is made to the 
‘ dying dolphin’s changing hues.’ 

A r.arer species olf llntish coasts is the mnch 
larger and lie.avier Tursio(D. tiir.iio), the ncsaniak 
of the Greenlanders. In the North Atlantic, I), 
cdbiroslris and D. Icucoplciirus also occur. There is 
a pure white dolphin (D. sijicnsis) in the Chinese 
seas, .and a Soiitli Sea form (D. pcrotdi) without 
the usual dois.al fin. 

Ill the same family as the dolphin arc many 
well-luiown foniis : the Narwh.al (Moitoccros), the 
Beluga (Dclphinaptcnts), the Porpoise (P/iocfCwo), 
the Grampus {Orcci, &c.), the Caaing Whale 
[Globicephalits), &c. See these articles. 

Dolpliin, Black (Aphis fabcc). See Apiiidic-s 
and Be.an. 

DoinllOC (book of dooms or sentences), the 
code of laws conipiled by King Alfred, who made 
few if any original laws, but contented himself 
with restoring, renovating, and improving those 
which he found already in existence. Alfred’s 
peculiarly Christian character is strongly impressed 
on his code, which begins with extracts from the 
Bible, ‘ The Lord spake .all these words, saying, I 
am the Lord thy God.’ Then follow the tea 
commandments, the p.art of the Jlosaic l.aw relating 
to criminal oft’cnces, and passages from the New 
Testament, including the golden rule. The code 
was ratified by the Witan, as Alfred expresslv 
infonns us. Tliorpe gives it in his Diplomatarinm 
Anglicamim cevi Scixonici (ISG.")). 

Dombrowski,! John Henry, a distinguished 
Polish general, wasVborn near Cracow in 1/55, .and, 
after serving under tOie Elector of Saxony, returned 
to take part in the Pulish c.amp.aigns .against Russia 
and Prussia in l792-i}i. Next entering the French 
serrice, he org.anised'lja Polish Legion at Jlilan ; 
and in the campaigns udiich followed, Dombrowski 
and his Poles took a Mistinguished part. After 
the fall of N.apoleon, he'’':^[eturned to Poland, and 
was appointed by the Emperor Alexander a general 
of cav.alry and Polish senator. He died 6th June 
1818. 

Dome (Ital. dxtomo). ^ince the time of the 
Renaissance this term is comnionly applied to tlie 
external part of the spherical or polygonal roof, of 
which the cupola (ciipo, or cup) is the intem.al 
p.art. In Italian usage, howe-ver, it has a wider 
signification than even the first, being used to 
denote the cathedral or chief chuyeb of a towm, the 
house (domus) par excellence, or house of God ; and 
in Germany, dom or domhirche is\a c.atliedral. In 
tracing the historical origin of tliV; dome, we are 
usu.ally in the habit of regarding At as originating 
with the_ architecture of the Eiisteni empire^ 
because it was at Constantinople and in the 
Byzantine provinces that its use id ecclesiastical 


htnicturcs was principally adopted. But it was 
the Romans who developed the dome, as well ns .all 
the other applications of the semicircular arch. Of 
their success in np])lying it to large buildings, we 
have abundant proof in flic ancient domes still 
to be .seen in Rome and its neighbourhood. The 
dome of the P.anthcon is .still probably the most 
magnificent dome in existence, and others of 
smaller size are to be seen in the temple.s of 
Bacchus, Ve.sta, Romulu.s, Horculc.s, Ac. From 
Rome it went to ConsLantinoplc,^ and from the 
same source, also, according to Fcrgusson,_ c.ame 
tlic few insignificant attempts at domes in the 
Wc.stcrn empire. The cxtenml fonn of the dome 
of the cliurch of St Sophia at Con.stantinople, 
whieli became the tvpical Christian stnictnie of 
the kind, will be secii in the illustration appended 
to Byzantine ArchitectijUi: (sec al,‘-o Akarian' 
Arcititecture, and the illustmtion of the T.aj 
Mahal at Agra). The dome of S.an Vitale, at 
Ravenna (q.v.), i.s said to be -still more ancient 
than that of St Sophia, and Is a vcr\- remark- 
able structure of the same cla.ss. On the church 
of St Mark, at Venice, there arc no_ less than 
five domes, the centre one, n.s i.s usual in En.slem 
structnres, being mnch larger than the others. 
The interior of fhc.se domc.s is covered with 
Mosaic (q.v.). So far from being peculiar to the 
few churclics we have mentioned, domes occur 
in those of almost even' town along the western 
shore of the Adriatic, and fonn, in fact, the chief 
architectural feature of that side of Italy. From 
St M.ark’s the dome w.as introduced in the lUh 
century into Pdi-igueux in the south of France, 
.and tlms influenecd the architecture of a con- 
siderable part of that countiy. The conslmc- 
tion of domes in modem times was revived in 
Rome, by the building of that of Our Lady of 
Loretto in 1.507. But the thiee most celebi-ated 
modern domes are those of St Peter’s (q.v.) at 
Rome, of St Paul’s in London, and of the Pantheon 
in Paris. The following .are the dimensions of 
some of the most important existing domes : 

reel dlun. Feet liIsR 


rniithcoii at Rome 142 14S 

B.atlis of C.-irac.illa, Rome 112 116 

St Sopliia, Coiistnutinqiilc 116 , '201 

St Slaria dclle Fiore, Fforence ISi) 310 

St Peter’s, Rome 139 330 

St Paul's, Loiiilon 112 213 

St GcuC’vitve, Paris C7 190 


In inodern times, domes have been constnicted 
with iron of still larger dimensions. Thus that of 
tlie Great Exhibition in Vienna was .800 feet in 
width, and that of the Albert Memorial Hall in 
London, which is oval, me.osures 219 by 185 feet in 
diameter. For a class of ancient dome-roofed 
stiTictures, see Beehive Houses. 

Doincniclii'no, or Domenico Z.rtiriERi, a 
celebiuted painter of the Bolognese school, was 
born at Bologna in 1581. He began bis studies 
under Denis Calvaert, and completed them under 
the Caracci. During the whole of his career, 
Domenichino had much to suli'er from the jealousy 
of rivals, who are not free from the suspicion of 
having caused his death by poison (1641 ). Though 
his artistic fame has gi'eatly diminished during 
recent years, it must be admitted tli.at his 
works are distinguished by con-ectness of design, 
that tlie heads of his figures in particular are 
expressive and forcible, anil that his draperies are 
rich and varied in arrangement. The master- 
piece of Domenichino, the ‘ Communion of St 
Jerome,’ 1614 (an easel-picture in the Vatic.an), 
though suggested by Agostino C.aracci’s rendering 
of the subject, is an accomplished and powerful 
production. His ‘ Diana and her Nymphs,’ 
‘Guardian Angel,’ ‘.St John,’ and ‘St Sebastnan,’ 
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also rank among liis finer productions, and the it stood at the time of this survey; and (4) if its 
‘ Cure of the Demoniac Boy,’ at Grotta Een-ata, value could noAv be raised. 


is one of the most admired of Ids frescoes. Out The rettirns thus gathered in the several shires 
of Italj"^, the museum of the Louvre possesses the and their hundreds and other subdivisions ivere 


largest number of Domenichino’s works. 


arranged and digested in the record -which is now 


Domesday Book, or Doomsday Book, one called the Great or Exchequer Domesday. The 
of the oldest and most valuable records of En»iand, enumeration of the cattle and swine, which so 
contains the results of a statistical survey of that moved the indignation of the Anglo-Saxon chroni- 
countiy made by William the Conqueror in 1085- cler, though regularly made, was in some cases 
86. The Anglo-Saxon name, Ddmes Dwg, ‘day of omitted from the record, because of its ever-fluctu- 
judgment,’ has obvious reference to the supreme ating quantity; By this valuable census there was 
authoiity of the book in doom or judgment on provided not only exact information of the land and 


the matters contained in it. It was also anciently 
known as the Liber da Wintonia^ or Book of 


its inhabitants, but also a trustworthy register of 


peal for litigious 


rietors, a 


rortliy ri 
reliable 


guide for 


Winchester ; the Rotuhis Wintonicc, or Roll of militaiy service, and a practical basis for regulat- 

WT-J nl-v . 4-l-vrv T iZ-vm-,. 77am.*<v m.. A'O ...1^ X_ 


Winchester ; the Liber Regis, or King’s Book ; the 
Scrijptura Thesauri Regis, or Record of the King’s 
Treasury (where it was long kept, together -with 
the king’s seal, under three locks and Keys); also 
the Liber Ccusualis Anglice, or Rate-hook of Eng- 
land ; and the Liber Jttdiciarins, or Book of Judg- 
ment. 


ing taxation. The taxes were lerded according to 
the divisions of the country given in the Domesday 
Book, until 1522, when a new survey, popularly 
called the Nciu Domesday Book, was made. 

This gi-eat English record was published at the 
national cost in 1783, in two folio volumes, printed 
with types cast for the purpose, so as to represent 

T ‘1 


The way in which the survej' was made will be the contractions of the original manuscript ; it 
best described in the words of the contemporaiy "'as ten years in passing through the press. In 
writer in the Anglo-Saxon Chronicle. At mid- 1816 two supplementary volumes were published, 
rWnter in 1085, when the king was at Gloucester, one containing an e.xceilent general introduction, 
‘he had a great consultation, and spoke very by Sir Heniy Ellis of the British Museum, with 
deeply with his witau [i.e. gi-eat council or parlia- indices to the places and persons mentioned in the 
ment] concerning the land, how it ivas held, and Avork; the other containing four other r-ecords of 
what were its tenantry. He then sent his men all the same nature : (1_) The Exon or Exeter Doraes- 
over England, into every shire, and caused them to day, being a transcript of the Exchequer Domes- 
ascertain hoAV many hundred liides of land it con- day for the counties of Wilts, Dorset, Somerset, 
tained, and what lands the king had in it, Avhat Devon, and Corn Avail ; (2) the Inquisitio Eliensis, 
cattle there were in the several counties, and hoAv a transcript of the_ survey of the lands of the 
much rcA'enue he oiight to get yearly from each, monastery of Ely, in the counties of Cambridge, 
He also caused them Avrite doAvn liow mucli land Hertford, Essex, Norfolk, Suflblk, and Hunting- 
belonged to his archbishops, bishops, abbots, and don; (3) the Winton Domesday, containing two 
earls, Avhat property every inhabitant of all Eng- surveys of the city of Winchester, one made 
land possessed in land or in cattle, and hoAv mudi bet'veen 1107 and 1128, the other in 1148; and 
money this Aims Avorth. So strictly 

did he cause the survey to lie -x-j / 

pafs-Lfby°thaTATOs“not sd cUm 
in^werfbrouMittoMtif’® 

srs"ss?’;S4tS'oi 

and si-x villeins (i.e. servile 

tenants ) of ei'eiy village, they Specimen of Domesday Book, 

made inquest as to the name of Tl,e reading, freed from contractions, runs as follows : 

.» 1 ,1 . ...... ..... « __ ■!-»_ ^5 <5<a rlaTanrJrjKnf, TAvn 


V-f^ba^u.tno 

iji, pyq*co 

Specimen of Domesday Book, 

Tlie reading, freed from contractions, runs as follows : 


the place ; who held it in the Rex tenet in dominio stodiro. Be regis Edwardi fuit. Tmic se defendebat pro 
■Htiid nf TCintr ■p'flwovd xvij Indis, Nicliil gcldaverunt. Terra est xvj carucai^. In dominio snnfc ijjaru- 

tlTne 01 IvlTlg Jlitlw aitl \ iOii— OO } , cat® xxiv villani x bordnnj cum xx canicatis. Ibi ecclcsia qwam Willelmus 

who was its present possessor; tenetdcrc»»^ccnmdiinidialiidainelemosina. Ibi v servi 6^ ii molini de xxv sol. 

how many hides there were in xvi acKe prati. Sih-axlporcorum^ ipsa est in parco regis. f 

the manor ; hOAV many plough- Tempore RCS& Edwardi post va ebat X.J lib. Mode xr bb. T.imen qui tenet reddit 
eiic luduui , iiuviiy XV lib ad neusHin. Vicecomes liabet xxv solid, 

o-n t^R in rlnnioRTlfi i l fi VfiSPrVfid in xviiu. au 


how many hides there Avere in xvi acne prati. Silraxlporoorum^ ipsa est in parco regis. , 

the manor ; hOAV many plough- Tempore Reg& Edwardi post va ebat x.j lib. Mode xr bb. T.imen qui tenet reddit 
eiic ludiiui , iiuviiy XV lib ad neusHin. Vicecomes babet xxv solid. 

gates m demesne (i.e. reserved in peusum- 

the lord’s OAvn hand) ; hoAV many , , , ,, 

homagers or vassals; how many villeins; how (4) the Boldou Book, 

many cottars; hoAV m.any serfs; what freemen; of „,,„,,ivin€r 

how many tenants in socage (i.e. tenants who fooonl is especially valuable, as pa t a } pj j e 

rendered .services of husbandry); hoAV much Avood ; a dehciency in the doniesday siii j , -t ,,,w. 

hOAV much meadoAV and pasture ; Avhat mills and extend to the counties of V . pitber' it 

fish-ponds; how much had been fMded or taken lo.nd^,^M estooreland, ’latplv laid 


aAvay; what was the gross value in Edivard’s time ; would seem, because they ; 

Avhat the present value ; and how much each free- Avaste by the Conqueror, oi ^ ^ and 

man or socman has or liad. They Avere also to wtm not fully established in t>‘om- A neAV^|»^‘ 

state the value of the land (1) as held in EdAA'ai’d's better edition of the ®oldon . minted 

daj's ; (2) as it had been jgiv'en by IVilliam; (’3) as 185- by tlie Surtees Society, , > 1 



DOMESTIC ARCHITECTURE 


DOMESTICATION 


Bishop JIaif chi's Survc}/, anotlicv record of the 
poss^essions of the see of Durham, compiled hetwecn 
1345 and 1381. A new and enlarged edition of Sir 
Hetm- Ellis’s Gcncml Introduction to Domesday 
Book' was puhlislied in 1833, in 2 vols. 8vh. See 
also Stubh's Select Charters, and Freeman’s A^'orman 
Conquest fvol. v. 187C). In 1861 a fac-simile copy 
of that part of Domesday Book y’hich relates to 
Corawall, was published by the Ordnance SuiTcy, 
by pbotozincogranbv ; and since then, government 
has gone on piihiisliing the rest of the Domesday 
Book, county by county, in the same way. Tn 
1872 govemment ordered a general return of 
owners of lands, to be prepared by the Local 
Government Board. This modern ‘Domesday 
Book ’was published in 1874-76. Of minor book.s 
on Domesday there are not a few. A little work 
by AValter d’e Gr.ay Birch, Domesday Book (1887), 
gives a succinct and popular account of this Eecord. 

■ In 1886 the Eoyal Historical Society cclehi-atcd the 
octo-centenaiyof tlie completion of Donicsda}’, and, 
as a memoriai, undertook a work entitled Domesday 
Studies, in two volumes. _ A Keyto Domesday, .so 
far as regards tlie conntic.s of Dorset, Somerset, 
and Stafl'ord, was issued by Rev. R. 'SV. Eyton in 
1878. 

Domestic Arclritectnro. The variety of 
requirements to be fulfilled by the .architecture of 
1 the house, whether .as regards the climate, habits, or 
j employments of different countries, is veiy great, 
amt the designs and amangements must therefore 
throughout the world’s histoiy have been indnftely 
varied. But the construction is generally much less 
subst<antial than that of temples and public build- 
ings, and the remains of ancient houses are in con- 
sequence comp.aratively scarce. Of the dwellings 
of the ancient world there e.vist .almost none, but 
some idea of those of the Egyptians and Etnisc.ans 
may bo obtained from the aiTangement of their 
tombs. Greek and Roman houses were genenally 
only one stoiy in height, and cont.ained .an open 
atnum with small chambers .around it. Beyond 
this was tlie peristyle or priv.ate department,' sur- 
rounded with a colonnade, and openin" on a 
g.arden. In connection ivith the peristyle were 
dining-rooms and family apartments. The preser- 
vation of the houses of Herculaneum and Pompeii 
brings before ns with gieat vividnes-s all the domes- 
tic an-angements of the classic period. 

The Roman dispositions were followed during a 
gi'eat part of the middle ages, but bec.ame modified 
about the 11th century. Thus the peristyle was 
imitated in the cloister of the mediev.al monasteiy, 
and the Roman ‘ villa ’ or country-house became 
tlie model of the early castles of southern Gaul. 
In the villa the large outer courtyard was called 
the villa rustica, containing the gronaries, skables, 
&c., while an inner court fonned the villa urhana, 
or residence of the proprietor. The castles were on 
the same plan, the courts being surrounded with a 
ditch and p.alisaded mound, .and the owner’s house 
being a wooden redoubt on the top of an artificial 
mound in the inner inclosnre. 

During the middle ages and up to the 17th cen- 
fury, the greater part of the houses of the people, 
includiim those in the towns, were constnicted with 
wood, the corbelled-out and overhanging upper 
floors of which are .amongst the most picturesque 
features of medieval arclutectnre botli in England 
and on the Continent. The Nonuans were the 
firet to introduce stone and mortar constniction 
into c.astle-building in the 1 1th centuiv. The well- 
known Norman keeps were the residences of the 
nobility in Noionandy and England till the 13th 
century. There are still, however, remains of 
^laller manore in England dating from that period. 
These consisted of a two-stoiy pl.ain block, the 
ground-floor being vaulted, and the upper floor. 


which contained the living-rooms, entering by a 
sep.aratc outside stair. In the following centiirie.s 
additions were made to the accommodation to suit 
the enlarged requirements of the times, until the 
Imildings came finally to sun-otiml a courtyard and 
form a quadrangle. ‘Most of the great castles and 
mansions of tlie Loth and 16th ccnturio.s wore 
erected on tliis plan, .and those built in the time 
of Queen Elizabeth were often on a gi cat sc,ale, and 
contained iie.arlv .all the accommodation required 
at the present Smaller mansions and houses 

were on various 'plans, and in town-houses the 
interior court, surrounded with projecting bal- 
conies or galleries, was common. 

Under the Renaissance, town-honscs in streets 
lost their distinctive qualities, hoiim all designed 
so .as to form as it were one flank of an extensive 
palace or single edifice. Tiiis monotonous arrangc- 
lucnt is now being gradually departed from, and 
each house is beginning to he designed, ns it sliould 
he, independently. 

Tlie domestic architectiiro of modern times has 
this peculiarity, that it extends il-s influence so as 
to include all'classes of dwellings, even the huni- 
hlcst; and the houses of farin-seivants and town 
artis.an8 now receive .as much care in their design, 
in order to render them comfortable and sanit.arj- 
abodes, as the palaces and mansions of the wealthier , 
classes. 

See the articles Buildixo, C.vstlk, Gothic Auciiitec- 
TciiE, EuzAnKTii.vx .VTtcniTF.CTunE, Quef.x jVnxf. Style, 
and other articles cited at Aiichitectuhe in this work ; 
also Forgusson’s Handbook of Architecture ; TioUct le 
Dnc, Dietionnnirc dc V Architecture, Hhloire d’line 3Iaison, 
d-c.; John Heno' Parker, Some Account of Domestic 
Architecture in Knriimul ; T. Hudson Turner, Domestic 
Architecinre of the Middle Apes; D. MacGibbon and T. 
Ross, Castellated and Domestic Architcclnrc of Scotland. 

Domestication, the modification of animals 
by deliberate liiinian interference with their food 
and surronnding.s, witli the work or functions they 
perform, hut especially with their breeding. Tlic 
influence of man on" animals extends, however, 
far beyond tliose usually regarded as domesticated, 
.and it is not possible to dr.aw a perfectly hard and 
fast boundaiy line. Man has e.xterminatecl some 
animals — e.g. birds, and prop.agated others — e.g. 
fislic.s ; lie has made many become rare, shy, and 
dinning, wliilo others (e.g. crickets) find shelter in 
ins dwelling.s ; lie has kept some captive, like the 
fish jn the pond ; tamed otliers individually for liis 
service, like falcons .and cheetahs ; he has preserved 
soiiie artificially from tlieir enemies, because^ of 
their rarity, and otlieis hec.aiise of tlieir utility, 
but without in any of these cases much modifying 
them. None of these are in tlie strict sense domes- 
ticated. It is only when .a distinct breed has been 
produced b3' human interference, in most eases 
deliberately bj^ artificial selection, that we are 
justified in ' calling tbe result domestication. 
Strictly ‘domesticated animals’ con-esiiond to 
strictly ‘ cultivated plants ;’ in botb cases tbe 
organisms have been modified, more or less fixedly, 
from their natural or wild state, by changes in 
food and environment, function and breeding. 

Doine.stication began long before the dawn of 
liistorj' (see Agricultuiie, Vol. I. p. 98 ; AXTHRO- 
POi.OGY,p.312; Dog.VoI. IV. p. 36). Tbe domestic 
animals are discussed under separate articles ; but 
a list of representative forms in.aj- be given here. 
Among lower animals, Silk-moths (see Silk) .and 
hive Be^ (q-v.) Imve been for long controlled, and 
to a limited extent modified. Among fishes. Gold- 
fish (q.v.) m.aj' cert.ainly he regarded as domesti- 
cated for decorative purposes. Birds include man}' 
illustrations of domestic.ation — -pigeons, fowls, 
ducks, geese, peacocks, turkeys, guinea-fowls, 
canary-birds, &e. Among mammals, dogs and 
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cats, horses and asses, cattle, sheep and • goats, 
elephants, camels, reindeer, pigs and rabbits, &c., 
have been domesticated, and have given rise to 
many different breeds. The complete list is not'a 
long one, though it will probably Ibe increased. To 
admit of domestication, animals must generally 
he social and docile in their habits, and must be 
capable of retaining fertility under changed con- 
ditions. 

The process of domestication, as far as deliberate 
control is concerned, is for the most part equivalent 
to selective breeding. Forms with useful varieties 
are isolated from the mass, and allowed to breed 
together, the most desirable results are again 
selected for breeding, and so on, till a domesticated 
breed of the same animal is established (see Breed). 
Different breeds differ from natural species in being 
usually mutually fertile. In other words, while two 
domestic races may be externally more different than 
are two nearly related species in nature, the repro- 
ductive elements in the liist case cannot differ as they* 
must do in the second. Thus crossing is usually 
successful between domestic breeds, only rarely 
between adjacent natuival species. iVhen we pass 
beyond selective breeding to inquire into the con- 
ditions of variation, a much more difficult problem 
is raised. In regard to some changes winch crop 
up in domestic animals, we cannot do more at 
present than refer them to variations in tlie un- 
stable germ-cells, and to the intermingling of 
sexual reproduction. Where the intercrossing is 
regulated, the importance of the latter is especially 
obvious. These germinal changes m.ay, however, 
as the organism grows, find expression in the con- 
tinuallj' variable rhythm between nutrition and 
reproduction, between growth and multiplication — 
the great antithesis of organic life. But while con- 
sidering this internal aspect, we have at the same 
time to recognise the importance of external influ- 
ences, especially of altered oUmate and diet. These 
hinder or abet the constitutional or inherited tend- 
encies, and may in course of time bring about im- 
ortant new results. Lastly, it must be remein- 
ered how much the habit of life, the normal 
functions, the daily work of tlie organisms are 
often altered under ' domestication. Some parts 
are more used, othere less ; and this is also a 
source of change ( see Evolution). Domesticated 
forms are more variable than their wild relatives ; 
the males are more variable than the females; and 
the offspring of hybrids are more unstable than the 
hybrids themselves. 

The results of domestication are veiy varied. 
Sometimes the changes induced and cultivated 
have been comparatively slight, in other cases 
they Jiav^e amounted to the evolution of, new 
species. Superficial alterations of colour and 
skin, hair, and feathers ; deeper changes in the 
less plastic ' skeletal, muscular, alimentary, and 
other systems ; increased fertility on the one hand, 
sterility on the ' other ; alteration in mental and 
emotional characters ; the perfecting of a racial 
characteristic in one case, its loss in another; 
general progress in some forms, utilitarian degen- 
eration or extraordinary abnoi'mality in others, are 
abundantly illustrated in Darwin’s classic work on 
variation under domestication. The constant tend- 
ency to Atavism (q.v. ) or reveision; the danger 
of carrying selection of a given character too far ; 
the limits of successful close breeding ( see Breed); 
the bearing of the facts of domestication on the 
problems of Heredity (q.v.) and Evolution (q.v.), 
are discussed elsewhere. See Acclimatisation, 
Cultivated Plants, Variation; and Darwin, 
Tho Variation of Animals and Plants under 
Domestication 

Domestic Economy is a tautological but 
convenient expression. Oifcononiia, the Greek word ' 
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from which economy is directly derived, means 
simply household management. But the reference 
to the household having gradually been lost, the 
art of managing domestic affairs in the best and 
thriftiest manner was, as Domestic Economy, distin- 
guished from Political Economy. As a subject of 
education in schools, the term is made to cover 
manj' mattei-s treated separately in this work — 
food, the value of the vanous kinds, the functions 
of food, and its preparation ; clothing, its various ' 
kinds, the making and repairing of it; washing; 
domestic utensils; the lighting, warming, venti- 
lation, and sanitation of houses ; hygiene, the 
laws of health, sickness, and nursing; as well as 
thrift, the more especial subject of domestic 
economy. Information on most of these subjects 
will be found in very many articles throughout the 
work : see amongst others those on Food, Diet, 
Digestion, Cookery, Bread, Indigestion and 
the other articles on ailments. Nursing, Build- 
ing, Sewage, Warming and Ventilation ; 
while the adjustment of income to expenditure will 
be touched on at Thrift. See also Friendly 
Societies, Insurance, Savings-banks. 

Domicile, a man’s legal place of abode, or the 
place which the law will hold to be his residence. 
In determining questions of domicile, the law 
endeavours to follow the facts of each case, and, 
consequently, the legal as well as the natural view 
of the matter is expressed in that definition of a 
domicile in the Cor^nts J tiris, which says ‘ Every 
man has his domicile where he has placed his 
hearth, and centred his fortunes and affaim ; 
whence he goes not forth without an occasion ; 
from which, when he is absent, he is said to be 
abroad ; and to which, when he returns, he is said 
to cease to be abroad.’ — Cod. 10, tit. 39, s. 7. Even 
in Home, questions of domicile were not without 
importance, for the empire was divided for pur- 
poses of domestic government, and the inhabitant 
of one province was not subject to the magistrates 
of another. But it was in modem times, when 
Europe was divided into many independent king- 
doms, and America was formed out of stateshaving 
different local customs and laws, that the law of 
domicile assumed its full importance. It now con- 
stitutes one of the most difficult branches of private 
International Laiv (q.v.). The following are its 
most general rules : ( 1 ) The place of birth is the 
original domicile of every one, provided that, at 
the time of his birth, it was the domicile of his 
pai-ents ; but if his parents were then on a visit or 
on a journey, the home of the parents will be the 
domicile of birth, nativity, or origin [domicilium 
originis). (2) If the child is illegitimate, it follows 
the domicile of its mother. (3) The domicile 
originally obtained continues till a new one is 
acquired. (4) Minors are generally deemed incap- 
able of changing their domicile of their own accord, 
but it may be changed by a change in the domicile 
of the parents, which it follows. ( 5 ) If the father 
dies, his last domicile is that of his widow and 
children. (6) A wife follows the domicile of her 
Jiusband. ( 7 ) The place where a man )ives,_ if 
there be no ground for entertaining an opposite 
presumption, is his domicile. ( 8 ) If a person of 
full age, having a right to change his domicile, 
takes up his abode in a new place, with the 
acknowledged intention of remaining permanently 
fixed there (animo manendi), that place iiiime- 
diately becomes, and that which he has quitted 
ceases to be, liis domicile. Questions as to what 
amounts to intention, or what circumstances con- 
stitute sufficient proof of intention of remainmg, 
or quitting a place of residence, are amongst the 
most difficult in the law of domicile. Most pereqns 
who are resident abroad have a’ sort of floating 
intention that, in certain conceivable circum- 
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stances, ttiey >vill letnvn to tUeiv native count»-y, 
and to these vague feelings they give expression in 
a manner more or less vague. 

One of the most important ellects of the law 
of domicile, which formerly gave room for litiga- 
tion, was as to .the validity of tlie will which a 
deceased person leaves — the English rule heing, 
that it must he according to the Taw of the domi- 
cile, wlievever the will was made, though the 
law of Scotland allowed a will also to he good 
if it was e.\'ecuted according to the law of the 
country where it was made. A statute, however, 
was passed in 1861, hy which the law was made 
uniform, so that the will of a Briti.sh subject, 

- as regards personal estate, made out of the United 
Kingdom, is now deemed valid, wherever his domi- 
cile may be, if the wll is conformable to the law 
of the country where made, or to the law of the 
domicile of origin. And by a later statute jiassed in 
1S6S, it has been provided that eveii as regards real 
or heritable estate, an English will i.s to have cllect 
given to it as regards property situated in Scotland. 
In eacli case the presumed intention of the tcst.ator 
will determine by which law the will is to be 
construed. It is impossible here to enumerate 
the various other effects of the law of domicile. 
Generally, it may be stated that it regulates the 
succession to property. As regards personal or 
movable property, this is univemally conceded. 

I It is said to follow the person (mobilia inhoirent 
ossibus). Accordingly, sucli property is everywhere 
'distributed after death according to the law ol the 
country of tvliich the deceased died a domiciled 
citizen. In the case of lieritable or real property, 
however, the same rule is not universally ajijilied. 
By the legal systems of the Gontinent, domicile as 
a rule governs the succession, but in Great Biitain 
and tiie United States, real property descends in 
accordance uith the law of the land' in which it is 
situated (fex rci sitai). The transmission of a 
debtor’s estate upon divestiture by bankruptcy 
stands in a similar position to that of succession 
by death— British and .A.merican laws _ making the 
same distinction as regards distribution between 
movable and heritable estate. 

Besides domicile proper, of which we have just 
been treating, tlie terra is sometimes applied in a 
special and restricted sense. Thus tbo e.xpression 
‘ Matrimonial Domicile ’ is occasionally used to 
express the character of re.sidencc supposed to be 
sufficient to constitute jurisdiction in questions of 
marriage and divorce. Altliough the courts liave 
in one or two cases sustained their jurisdiction 
where the evidence of domicile was slender, it is 
doubtful how far these c.ases are authoritative, and 
the use of the term ‘Matrimonial Domicile’ has 
been rather discountenanced by recent authorities 
(see ^Marriage). Another common expression 
is Domicile of Citation,’ which simply signifies 
residence for forty days within tlie territory of 
a particular court. _ Such residence is sufficient to 
constitute jurisdiction for citation of a defender in 
all personal actions. Under the poor-law statutes, 
again, the term domicile is often used to describe 
the kind of residence required for the purposes of 
parish relief in Scotland ( see Poor Laws ; Settle- 
ment, L-Mv op). But the rules for determining 
such residence have little bearing upon questions 
of domicile proper. See Dicey on Domicile; and 
notes to the French translation of Dicev bv M 
Stoequavt. • j j ■ 

D oiiiilicliifj, in hlusic, the fifth above the tonic * 
the ruling or governing tone of the key. See 
Music. 

Dominic, St. See Dominicans. 

Dominica (Fr. Dominique), the largest and 
j most southerly British island in the Leeward group 


of the Lesser Antilles, lies in 15° 20'— 15° 45' N. lat. , 
and or I.*?'— or .30' IV. long., midway between the 
French islands of Martinique and Guadcloujie, and 
has an area of 201 sq. m. 'Iho population (m 1881, 
^,21 1 ) is mostly negro, but includes .309 C.aribs and 
370 -whites ; in 1886 it ivas 29,500. The C.aribs, uTiO 
occupy a large reserve on tiie Windward side of the 
island", arc gradually becoming so intermixed with 
the negroes that the pure Carib, the ‘Franc 
C.arib,’ will soon be non-existent, 'fhey are very 
peace, able and retiring, and live on fish, and -vege- 
tables and fruits which they cultivate. Dominica 
is of volcanic origin, -with many hot and sulphu- 
reoas springs. In 1880 there was a great eruption 
of volcanic ash from the ‘Boiling Lake’ at the 
soutliem extremity of the island. The tempera- 
ture is cool and even chilly in the moiintain.s, but 
siiitiA' on tlie coast, -where the yearly mean is 
89° iL ; rain falls nearly every month, and the 
annual rainfall is 83 inches. Nearly one-half of 
the surface con.sists of wooded mountains and deep 
ravines, and at one point the surface attains an 
elevation of 6234 feet. Attractive as it is to the 
artist and traveller, the nigged, broken, and pre- 
cijiitous character of Dominica is vciy dis.advantage- 
ous to the settler, and has confined agriculture to 
, a narrov,- strip along the coast, 'ihe pathless 
forests of the interior are practicallj" as much a 
terra incofjnita to-day as uTien Columbus first 
j sighted the island, 'riic principal product is sugar, 
but fmit, cocoa, and timber also are exported, and 
the fisheries arc valuable. The annual value of 
imports and of export.s has decreased, .and is 
now, in either case, about £50,000. 'The capital 
of the island is Rose.au, a port on the west coast, 
-with a pop. of 4500. Dominica is a member of the 
Leeward Islands colony, and semis representatives 
to the general legislative council ; but it lia-s its 
own president, trensui' 5 ’, and local legislature. The 
nmjority of the inhabitants are Roman Catliolicsj 
religions equality now prevails, but till recently the 
clcrgj-men of the Church of England were paid 
from the nublic funds. Dominica M’as discoiered 
by Colummis, on his second voyage, on Sunday 
(whence its name Dominica — i.e. ‘the Lord’s Day’), 
3d November 1493. It was a source of strife to 
French and English until 1648, when it w.as 
form.ally declared by the treaty of Aix-la-Chnpelle a 
neutral island ; but in 1769 it was captured by 
England, and in 1763 ceded by Fmncc, who, how- 
ever, held it again in 1778-83, and in 1802-14, when 
it was finally restored to England. See Fronde, 
The English in the TFc-^t Indies (1888). 

Dominical Letter, or Sunday Letter, is 
one of tlie .seven letteis A, B, C, D, E, F, G, used 
in .alnmnacs, &c., to mark the Sundays throughout 
the year. 'The first seven d.ays of the year being 
maiked in their order hy the above letters in their 
order, then the following seven, and all consecutive 
sets of seven da 5 -s to the end of the -year, are 
similarly marked ; so tluat the .Ist, 8tii, IStli, 22d, 
&c. dajss of the year are .all marked hy A ; and the 
2dj 9th, 16tli, 23d, I’ve., hy B ; .and .so on. Tlie d.ays 
being thus marked, it is ertdent that on -wliatev'er 
day the first Sunday of the ye.ar falls, the letter 
wliicli marks it -ivill mark .all the other Sundays in 
the year, as the nuinher of the letters and of the 
days in the week is the .same. 

As tlie common year consists, of fifty-two weeks 
and one day over, the dominic.al letters go bncli- 
wavds one day every common year. If the domini- 
cal letter of a common year he G, F will he the 
dominical letter for the next year. As a leap-year 
consists of fifty-t-ivo U’ceks and two days, the letters - 
go hackwards two days every leap-j-ear. If in the 
beginning of a le.ap-year the dominical letter he G, 
E be tbe^ (lominical lettei* for the next year. 
This extraordinary retrocession, however, is niade 
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to take place at the intercalaiy day ( the 29tli Feb- 
i-uaiy) hy the artifice of marking it by the same 
letter as the day preceding it, and thus the next 
Sunday is marked hy the letter preceding that 
which marked tire Sundays before the intercalary 
day. Suppose the 28th February in a leap-year to 
be a Sunday, and rrrarked by F, it is eviderrt that 
the dorrrinical letter for the rest of the year will be 
E. As every fourth year is a leap-year, and the 
letters are seven in irurrrber, it is clear that the 
satrre order of letters rrrust retirrn in forrr tiirres 
seven, or twenty-eight yeais, which rvould, but for 
the leap-years, recur in seven year-s, and hence the 
Solar Gj'cle (see Period). The dominical letter's 
were first introduced into the calendar by the early 
Christians, to displace the nundinal letters in the 
Roman calendar. They are of use as a rrreans of 
discovering on what day of the week any day of 
the month falls in a given year (see Easter). 
Rules and tables for finding tlrerrr are given in 
prayer-books, breviaries, &c., as well as in works 
on dates. See Calendar, Chronology. 

Doniiuican Rcimblic, or Santo (comtrronly I 
San ) Domingo, a state fornred of the eastern por- 
tion of Haiti (q.v.), and eirrbracing 20,587 sq. rri., 
or over two-thirds of the whole island. The pop. 
was officially estiirrated in 1888 at 610,000 ; rrrost 
of these are negr'oes or rrrulattoes, hrrt the whites 
are comparatively rrrore rrrrrrrerous and influential 
than in the Haitian Republic. The state religioir 
is Roman Catholic, others being tolerated; the pre- 
vailing dialect is Spanish. Civilisation has not 
reached a high level ; prinrary instruction, however, 
is now gratuitous and obligatory, and of late yeai-s 
the country has made considerable progress under 
the imjjulse of American enterprise. Large sugar 
plantations and factories have been developed in 
the soutli and west ; the culture of tobacco, coffee, 
and cocoa has been greatly increased ; and the 
export of mahogany, dye-woods, and guano has 
been reiived.- Gold, silver, quicksilver, iron, and 
coal have been found ; and a railway of 72 miles 
was reported open in December 1888. The imports 
in 1887 reached $2,057,928, the e.vports .$2,660,471 ; 
tlie commerce is mainly with the United States, 
England, France; and Germany. The revenue for 
the same year was estimated at $1,484,434, and the 
expenditure at $787,164. The total indebtedness 
was returned in 1888 at $3,165,626 ; and in August 
of that year a loan of £700,000, at 834, was 
concluded in Amsterdam. Tlie executive of the 
republic is vested in a president, chosen by uni- 
versal suffrage for a term of four years, and the 
legislative power in a congress of twenty-two 
deputies, elected in the ratio of two for each of the 
provinces and maritime districts, which, horyever, 
are under their own goveniors. The capital is San 
Domingo (q.v.).— The early history of this portion 
of the island, which remained Spanish when the 
ryestem part was ceded to France in 1697, and 
which was united with the neighbouring state in 
1795-1808 and 1822-43, properly belongs to that of 
Haiti (q.v.). In 1843 it assumed a separate stand- 
ing as the Dominican Republic, the anarchy and 
misrule of which it exchanged in 1861 for the- 
despotism of its former masters. But the harsh 
Spanish rule brought on a revolt in 1863, and the 
republic, reconstituted in 1865, has since main- 
tained a troubled existence, under a succession of 
governments generally placed in power by more or 
less exciting revolutions. See Kimball, Lt/e in 
San Domingo; Keim, San Domingo (Phila. 1870); 
and Hazard, Santo Domingo, Past and Present 
(New York, 1873). 

Dominicans, an order of preaching friars 
founded at Toulouse in 1215 by Dominic de Guzman. 
Dominic was born in 1170 at Calahorra in Old 


Castile, and studied at Palencia. Here he acquired 
a great name for piety and learning ; so much so 
that in his twenty -fourth year his -diocesan, the 
Bishop of Osma, made him a canon of his cathe- 
dral, and relied mainly on Dominic’s aid in his 
design of reforming the whole chapter according to 
tlm rule of St Augustine. The young man led 
a life of rigorous asceticism, and devoted liimself 
at the same time to missionary labours among 
Mohammedans and ‘heretics.’ In 1204 he accom- 
panied his bislmp on a political mission, and had 
to pass three times through the south of France. 
That part of the country was almost entirely 
peopled, by AlbiMnses (q.v.), and the labours of 
papal legates and Cistercian abbots for their con- 
version had been all in vain. The tui ning-point of 
Dominic’s life had come. He undertook tire care 
of the work ; he substituted poverty for the prelatic 
pomp, love for force. He travelled from place to 
place on foot, bearing St Paul’s epistles in his 
hands and preaching everywhere. He continued his 
labours for ten years, gathered like-minded com- 
panions round him, whom he trained after his own 
heart, and for whom he founded the fiist house of 
his order at Toulouse. He also set up an asylum 
for women who had been hefetics or were in danger 
from heretical influence, and this institution 
developed into an order of nuns. Unhappily, events 
occuiTcd which have left a deep stain on the 
memory of the saint, and which have had an evil 
influence on the histoiy of his order. Innocent III., 
incensed by the murder of his legate, Peter of 
Castelnau, called the barons of northern France, 
led by Simon of Montfort, to a crusade against the 
‘ heretics.’ Dominic in an evil hour became a con- 
senting party to these cruelties, and lent himself to 
the degi'ading occupation of proving heresy against 
the poor victims of the crusade. In 1215 Dominic, 
now in high favour with ecclesiastical authority, 
went with Fulbo, Bishop of Toulouse, to the fourth 
Lateran Council. The council was averse to the 
foumlation of new orders. _ Still Innocent III. 
promised apjn-oval, on condition that the new order 
adopted on old rule. Accordingljq Dominic chose 
the rule of St Augustine, borrowing some additional 
statutes from the Premonstratensians, and the 
required authorisation was given in the following 
year by Honorius III. A little later he became 
‘Master of the Sacred Palace,’ an office which 
has continued hereditary in the order, as has 
happened also in the case of that association with 
the Inquisition which began with Dominic’s stay at 
Toulouse. In 1220 the Dominicans, in imitation of 
their Franciscan brethren, adopted a poverty so 
rigid that not even the order as a corporation 
could hold liouses or lands, and thus they forced 
themselves to become mendicants or beggars. 
Next year Dominic died. He had lived to _ see 
his order occupying sixty houses and divided into 
eight provinces. It had spread to England, where 
the first foundation was at Oxford, and where from 
tlieir dress they were called Black Friars ; to 
northern France, where their house of St James 
eai'ned for them the name of Jacobins; to Italy, 
to Spain, to Austria. He was canonised in 1233 by 
his friend Gregory IX. ; his festival falls on 4th 
August. 

We have identified the Dominicans in general 
with the friars, and this is justified by ordinary 
language, but strictly speaking the friars are only 
the first order of St Dominic. They are bound by 
the usual solemn vows of poverty, chastity, and 
obedience; they are forbidden ever to eat flesh- 
meat; they rise in the middle of the nimit for 
prajmr. 'They are subject to a general, elected, 
according to a recent enactment, for twelve years. 
Under liim are the provincials, each of whom niles 
in a province; lastly, there aie the 2uiors of the 
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individual houses. All these officers are elected by 
popular vote and for a liniited term. Their con- 
stitutions rveie put into sliajic by llayniond of 
Pennafort, third general ; but even since then 
great changes have been made, among rvhicli the 
permission to bold immovable property, initiated 
by Martin V., and extended by SLxtus IV. to the 
whole order in 1477, is especially noteworthy. The 
function of the order is indicated by their name, 
‘the order of preacheis.’ They are therefore 
missionaries in foreign lands and missionaries at 
home, and everywhere they have made the_ rosary, 
that somewhat mechanical devotion which was 
employed by Dominic among the Albigenses, popular 
in the Catholic .world. They are the order which 
has concerned itself specially with the guardian- 
shyr of the faith. The scholastic theology is almost 
tlie creation of gi-eat Dominicans, such as Alhertus 
hlagnus and Aquinas, and among their illustrious 
preachers was the martyr, Savonarola. Tliey have 
been tlie favourite inqni.sitors, and a Dominican 
always presided over the infamies of the Spanish 
Inquisition. lJut theu" influence is now a thing of 
I the past, except for the power still exerted by their 
great writers of the middle ages. The Jesuits have 
displaced theni as teachei-s and preachers ; though 
the fame of the order was revived for a time by 
the genius, the eloquence, and noble character of 
Lacoi'daire, wlio restored it to France.' At present 
the order is chiefly engaged in preaching missions 
and retreats. Tliey have sevei-al houses in the 
United Kingdom-— e.g. at London, Newcastle, 
M'oodchester, &c. They wear a dress of white 
wool, with a black mantle and pointed hood. 

The second order consists of nuns, hound by 
solemn vows, and engaged to strict inclosure, per- 
petual abstinence from Ifesli-meat, &c. They were, 
as we have seen, instituted by St Dominic. 

The Tertiaiies or third order are said to have 
arisen from the ‘militia of Je.siis Cliri.s6,’ drawn 
together by St Dominic to assist in resisting and 
pereecuting the Albigenses. In their present fomi 
they are an imitation of a similar institution among 
the Franciscans. They are either jieople in the 
world, free to marry, hut following certain aseetical 
rules ; or else are women liring as nuns in com- 
munity under simple vows. Tliey are also known 
.413 the Brothers aud Sistere of Penance. See the 
Af/c of St Dominic, xvith Sketch of Dominiain Order, 
by Arclihishop Alemany ; Dr Jessopp, The Coming 
of the Friars { 1S88 ) ; and D’Anzas, Ftndcs sur 
I'Ordre dc St Dominique (Poitiers, 3 vols. 1874-75). 

Doininic. See Domisus. 

Doiuiiiioii. See Canada. 

Doiuinis, Maeco Antonio de, an ecclesiastic 
whose career was both singular aud chequered. He 
was horn in 1566 in the Dalmatian island of Arhe, 
and was carefully educated by the Jesuits. From 
Bishop of Segni he had become Arclihishop of 
Spalatro, when getting involved in the great quarrel 
between the papacj’ and the Eepuhlic of Venice, lie 
found it expedient to resign Ills see. His reasons 
he gave in his Consilium Profectionis (1016). In 
1616 he came to England, where he was hospitably 
received, and next year was by James I. appointeil 
Dean of Windsor and Ma.ster of the Savoy. Here 
in 1617 he published the first part of his Dc 
Rcpuhlica Ecclcsiastica, a work in wliioh he en- 
deavoured to show that the pope had no supreinacv 
over other bishops, hut was only inter pctrcL 

In 1619 he published vrithout authority Sarpi’s 
famous Histmp of the Conneil of Trent. His enemy 
Paul V. died in 1620, and w.os succeeded by Gre^-oiy 
XV. ,_ a relative and fellow-countiyman of'’De 
Doininis, who moreover began to find himself un- 
nqpuLar from his avarice, liis pretentiousness, and 
Ills corpulence, and from interest, much more j,han 


conscience, began to intrigue with Koine for a return 
to the bosom of the church. These negotiations hail 
to ho carefully kept secret from the king, but at 
length in the Januaiy of 1622 De Doniini,s wrote to 
James expressing lii.s intention to leave England. 
The king was indignant, and when the negotiation-s 
of the ecclesia.stics whom lie sent to reason with him 
failed, De Dominis was commanded to leave the 
kingdom within twenty days. While waiting at 
Brussels for the pope's permission to go to Home, 
he published his Consilium Itediius, in which he 
frankly gave tlie lie to every statement in his 
former tract, and denounced the Church of 
England as a wretched sehi.sm. His tract was 
replied to by Crakenthorpe in his Defensio Ecclcskv 
Anglicnnw. Dc Dominis now went on to Koine, 
hut wa.s at once seized by the Inquisition, and filing 
into prison, where he soon died in 1624. Being 
subsequently condemned as a heretic, his body was 
exlinmed and burned. While yct a professor of 
i Mathematics at Padua, De 33oniinis wrote hisDc 
Itadiis Visas ct Lucis in Vitris Pcrspccth'is ct hide 
(Venice, 1611). He was the_ liret to point out that 
in the plienomenon of the rainbow the light under- 
goes in eacli rain-drop two refractions and an inter- 
mediate rellection. 

Doiliiiiiuui, A Roman law tenn, which has been 
received into tlie technical language of most of the 
legal systems of Europe. It may he described as a 
full legal right in and to an object — as the right 
from which alone legal possession could How, hut 
which actual po.ssession alone could never confer, 
unless such j)o.s.ses.sion had endured for the period 
of legal prescription. The right to possess is thus 
distinguished from the right arising from possession, 
wliicli is the usnfnict. 

DoillinO; the name formerly given to the hood 
or cape worn in winter by priests while officiating 
in cold edifices. It is now used to signify a mas-, 
qnerade costume, consisting of an ample cloak 
with wide sleeves and a liood. See Masqueeade. 

Dominoes, the name of a game, usually played 
with 28 oblong, fiat pieces of ivoiy or bone, Ac., 
called cards, each or which heara two numheis 
marked by points from blank to six. The player 
wins who has first played out liis c.ards, or, if this 
has been found impossible, who has tlie fewest 
points on the tablets still remaining. Kegiilar 
domino jdayem recognise only the two-handed 
games — viz. the drmo game, aim its variation the 
matador game, for a description of which a 
inanual of games should he consulted. The game 
is seemingly of Italian origin, and has spread into 
all countries of the world ; hut nowliere is it so 
popular as in the cafds of France and Belgium. 

Domiims, the Latin word which we com- 
monly render by ‘lord,’ hut which more properly 
signifies the master of a house, and his eldest son, 
as opposed to slave (servus). The tenn is applied 
by Cliiistians to God and to Jesus as himself (Soil. 
The Scottish ‘dominie,’ in the sense of school- 
master, is of coiii-se taken from it, as is the same 
term in America, where in some places it is the 
title of a minister of the Dutch Keformed Church, 
and in othem is applied to Protestant clergymen 
generally. Don (q.v.) also is a derivative. 

Doiiiitinims, T. Feavius, emperor of Rome 
from SI to 96 A.D., was the son of Vesiiasian, and 
younger brother of Titus, whom he succeeded on 
the throne. The earlier yearn of his reign were on 
the whole advantageously occupied for the public 
benefit. Many good laws were passed, the pro- 
rinces^ cavefully governed, and justice rigidly 
administered.^ As he grew older, however, hvs 
amlntion, his jealousy, and his pride, wounded by the 
failure of his campaigns against the Dacians and 
the Marcomanni, in 87, began to instigate him to 
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the most atrocious cruelties. By imirtler or hanish- 
ment, he deprived Rome of nearly every citizen 
conspicuous for talent, learning, or wealth. It was 
his jealousj’^ that recalled Agricola from his career 
of conquest in Britain, and most likely caused his 
death. The horror of the time is reflected in the 
pages of Tacitus and Juvenal. To win the army, 
he greatly increased the pay of the soldiers, and 
secured the favour of the people by prodigal largesses 
and gladiatorial shows and games, in which he 
sometimes took part in person. His craelties 
became at length so intolerable, that a conyjiracj' — 
encouraged, if hot organised — by his wife Domitia, 
whom he had doomed to death, was formed against 
him, and the tyrant fell under the dagger of the 
assassin, ISth September 96. 

Doilio d’Os'Sola, a charming little town in 
the eKtreme north of Piedmont, at the foot of the 
Simidon, near the right bank of the Toce. It has 
a cathedral, and is a starting-point for tourists in 
the southern Alps. Pop^ 2300. 

Domremyda-Pncellc, a village in the French 
department of Vosges, on the IMeuse, 8 miles N. of 
Neufchfiteau, interesting as the birthplace of Joan 
of Arc (q.v.), of whom there is a statue, and 
whose house contains relics. Pop. 2S8. 

Don, a river of the AYest Biding of Yorkshire, 
rising in the Penistone nmol's on the bordei-s of 
Derbyshire and Cheshire, and running 70 miles 
south-eastward and north-eastward, past Sheffield, 
Rotherham, Doncaster, and Thorne, till it falls into 
the Ouse at Goole. It is navigable below Sheffield 
by the aid of artificial cuts and canals. 

Don, a river of Aberdeenshire, rising close to the 
Banfl'shire boundary in a peat-moss 1980 feet above 
sea-level, and winding 82 miles eastward till it falls 
into the German Ocean, 1 mile NE. of Old Aber- 
deen, .and not far below the ‘Auld Brig o’ Bal- 
gownie’ {circa 1320), commemorated in Byron’s 
Don Juan. Its chief affluent is the Ui'j'. The 
Don is a capital salmon river. 

Don (ancient Tanais), a river of Russia, having 
its source in a small lake in the government of Tula. 
It flows in a general southerly direction through the 
governments of Tula, Riazan,. Tambov, A^'oronej, 
and the country of tlie Don Cossacks, and entem 
the Sea of Azov by several mouths, of which the 
Aksai is the most considerable. The Don has a 
length of 1125 miles, and drains an area of 165,500 
sq. in. ; its numerous affluents include the navi- 
gable A''oronej, Donetz, Khoper, and Modvieditza, 
and the Vasovka, the Sosna, and the Manytch. 
The coui-se of the main stream is obstructed by 
frequent sand-banks ; and when the ice melts it 
overflows its banks for miles, so that in many 
places the village houses are raised on piles. The 
Don is navigable for large boats below A^’oronej, 
and in its up^ier course i.s connected bj' canal and 
railway with the Volga, by which means the pro- 
duce and manufactures of the interior are convej’cd 
to the southern provinces of Russia. A great canal 
from the Don to the Volga, at the point where the 
lower courses of the tSvo rivers most closely con- 
verge, has recently been proposed. The watere of 
the Don abound in fish ; but a monopoly of the 
fisheries has been enjoyed since 1637 by those 
dwelling on the river’s banks. 

Don, or Dom (Lat. domimcs, ‘lord’), a title 
originally assumed by the popes, from ■vyhom it 
descended to bishops and other dignitaries, and 
finally to monks. In France, -the title dom was 
conferred on the Carlovingian kings; in Portugal 
and Brazil it is now the universal title of the higher 
classes. The Spanish doti was originally confined 
to the nobility, but is now bestowed by courtesy 
as indiscriminately as the English Mr or The 


feminine is doila ( Ital. donna). The Dan in ‘ Dan 
Chaucer’ is a form of the same word, and we still 
speak of ‘college dons.’ 

Doiiabyii, a town of British Burma, on the 
right bank of the Irawadi, So miles S. of Hen- 
zada, with 3273 inhabitants. 

Dona Francisca, a German colony in the 
Bi-azilian province of Santa Catharina, lying be- 
tween the Serra do Mar and the ocean. Id miles 
inland from the port of SSo Francisco. Area, 97 
sq. m. ; pop. (1868) 5237; (1883) 18,000. Chief 
town, Joinville, with 2000 inhabitants. 

Donagliadec, a seaport and bathing-place in 
the north of County Down, on the Irish Channel, 
19 miles ENE. of Belfast, and 211 miles across 
fi'om Portpatrick in Scotland, with which it is con- 
nected bj”^ a submarine telegraph cable. It lies 
in a crescent round the harbour, and exports cattle 
and farm-produce. Its fine lighthouse shows a 
fixed light visible 12 miles ; a conical mound near 
(140 feet high) commands a fine prospect. Pop. 
(1851) 2821; (1881) 1861. 

Donaldson, James (1751-1830), an Edinburgh 
newspaper m-oprietor and bookseller. His father, 
Alexander Donaldson, took a leading part in the 
issuing of cheap editions of works newly out of 
copyright, which led to a famous litigation, decided 
in his favour by the House of Lords in 1774. James 
Donaldson added largely to the wealth acquired by 
his father, and left about £240,000 to found a 
hospital or school for 300 poor children, many of 
whom from the beginning were taken from the 
chass of the deaf and dumb. The hospital was built 
in 1842-51 from designs by Playfair, at a cost of 
about £120,000. 

Donaldson, Johm AVilliaji, D.D., philolo- 
gist, was born in London, 7th June 1811. A 
merchant’s son, of Scottish ancesti-y, he was articled 
as a boy to bis uncle, a solicitor; but his success 
in an examination at University College, London 
(1830), changed his plans, and next year he went 
up to Trinity College, Cambridge. He graduated 
in 18.34 as second classic .and senior optime, and 
was elected a fellow and tutor of his college. From 
1841 to 1855 he was he.ad-master- of Bury St 
Edmunds grammar-school (he almost emptied it); 
thereafter he tutored at Cambridge with great 
success, till his death, from overwork, in London, 
10th February 1861. Donaldson’s Neto Cratylus, 
or Contributions towards a Knowledge of the Creel: 
Language ( 1839), is a work remarkable for research, 
eradition, and boldness, and as being the first 
attempt on a large scale to familiarise Englishmen 
with the principles of comparative philology', estab- 
lished by' the great scholars of Germany'. In 
Varronianus (1844) he undertook to accomplish 
for Latin what in the Ncio Cratylus he had done 
for Greek. Unluckily', Professor Key had here in 
a measure forestalled bini. Jasliar ; Fragmcnta 
Archeiypa Canninum Hebraicorum (Berlin, 1854) 
sought to distinguish by' critical tests the fragments 
of tlie lost Book of Jashar (q.v.), imbedded in the 
Hebrew Pentateuch. It is a clever, too clever, 
piece of rash and ingenious speculation, which not 
only roused much ‘odium theologicum,’ but was 
severely handled by' Ewald ; nor did Donaldson 
better his position by' his Christian Orthodoxy 
reconciled with the Conclusion of Modern Bibhcal 
Learning (1857). The Theatre of the Grcchs, 
though originally' by Buckham, was so i-ecast by 
Donaldson as to be practically' his ; to him, too, 
belongs tbe completion of K.. 0. Muller’s iHstorw 
of Greek Literature; and his Latin and Greek 
grammars claim mention. Crabb Robinson, in his 
Diary', gives a virtd conception of Dr Donaldson s 
kindliness, ready wit, and great conversational 
powers. — His youngest brother was the Australian 
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statesman, Sir Stuart Alexander Donaldson (1812- 
67). 

Doilrttcllo (properlj* called Donato di Betto 
Baudi ), the greatest of the early Tuscan scuIi)toi-s, 
■was horn at Blovence in 1386, the sou of a wool- 
jnercliant, and ivas apprenticed to a "oldsmitU, 
prohahly Bartolo, the stepfather of Ghiherti, He 
Ijecaine the friend of Brunelleschi, ten j-eai’s iws 
senior, ■who directed and influenced his art. At the 
age of fifteen lie visited Borne in his company, and 
for .several yeai^s tlie jiair snpnorted tlieiiiselve-s a.s 
goldsmiths, and so -ivere enaliled to study the re- 
mains of antif[nity in sculpture and architecture. 
Among the u'orks prohahly e.veouted heforc he left 
Florence are the wooden cnicifi.x in Santa Croce; 
the wooden statue of the Magdalene, in the Bap- 
tistery ; and the iiiarhle St Joliii at the Bargello ; 
wliile among the earliest of his productions after 
his return are the marhle figure.s of the prophets 
for the cathedral, and an Annunciation iii the 
Cavalcanti Chapel in Santa Croce. A iiighev 
level was reached in the marhle statues of Saints 
Peter, Mark, and George, on tlie exterior of ,San 
Michele (1408-161. These were followed hy the 
j tomhs of Pope John XXIII. in the Baptistery 
(1426), of Cardinal Brancacci in St Angelo a 
Nilo in Naples (1427), and of Bartolomeo Aya- 
gazzi at Montepulciano (1427-29), works in which 
he was aided hy Michelozzi. Thc-'influence of his 
study of tlie antirpie is very vi.silile in liis hronzc 
statiie of David, now in the Bargello Museum, 
Florence, where .also arc liis celehrated marble 
bas-reliefs of singing and dancing children, origin- 
ally designed as a balustrade for the organ of the 
cathedral; while the bronze statue of the Con- 
dottiere, Erasmo da Nari, called Gattamelata, at 
Padua, is a noble example of his equestrian 
portraiture. He died at Florence, 13th March 
1466, and w.as buried in San Lorenzo, wliere his 
last works, two bronze pulpits, were completed 
hy his pupil Bertoldo. The life of Donatello 
marks an epocii of art. He may be reg.arded as 
the founder of sculpture in its iuodenr sense, as 
the first iiroditcer, since classic time.s, of statues, 
complete and independent in themselves, and not 
mere .adjnucts of their architectural surroundings. 
He was also a perfect master of work in relief, 
admirable in the gradation of tone wliicli he 
attained, and in his beautiful treatment of various 
planes. The distinction whicli marks his woi-k 
was caught from the antique ; hut .all tJiat lie did 
is stamped with his individuality, and vivified 
hy his powerful grasp of character and expression. 
See Milntz, Donatello (Paris, 1885). 

Doiiati? Giambattista, astronomer, horn at 
Pis.a in 1S26, iVias .appointed in 1852 a.ssist.ant at 
the observatory in Florence, of which he became 
director in 1864. Here he discovered, inter alia, 
tiie brilliant comet of 1858, which is knowi as | 
Donati’s comet (see C03.IET). He afterwards was ' 
instrumental in erecting the fine observatory I 
at Arcetri, near Florence, and constmeted a. ■ 
spectroscope of twenty -five prisms. He died 20tii 
September 1873. 

Donation. See Gift, 

Donation of Constantine. See Constan- 
tine. 

Donatists, a sect of North Africa which took 
its rise in 311, on the election of Ciecilian as Bishoj) 
of C.artli,age. Ahe.ady as an arclicleacon he' had 
become ohno.xions to the admirere of the fanatical 
zealots for martyrdom in the Diocletian pereecu- 
tion. To be beforehand u-ith these rigorists, who, 
under the influence of a rich and bigoted widow, 
named Lucilla, were anxious to prevent his suc- 
cession to Menstuins as Bishop of Carthage, the 
moderate party elected Ciecilian witliont waiting 


'for the arrival of the Numidian bishops, and ho 
was hurriedly consecrated hy I’elix, Bishop of 
Aptunga. Seenndus, Bishop of Tigisis, coming 
afterwartls to C.artli.age witJi seventy otlicr bislmps, 
a synod of North Africa was held, which excom- 
iminicatcd Ciecilian for the illegality of lijs .appoint- 
ment, .and for contumacy in refusing to appear 
before it. The lector 'Majorinus was elected in his 
place, and on his death in 313 was succeeded hy 
Don.atus (called the Gre.at), from whom the .sect 
derived its name, and who is to he disfingui.siiod 
from Donatns of (las.x* Nigi^.'c, another of its leaders. 
The schism quickly spread over all Northern Africa. 
A commission of" five Gallic hi.slioiis under Mel- 
cliiadcs. Bishop of Eoinc, being cliarged hy the 
Emperor Constantine to investigate the matter in 
dispute, repelled the charge ,ag.ainst Ciecilian, and 
the f'cnerni .svnod nt Aries, in 314, came to a .sirnil.ar 
finding. Volter has disproved the later Catholic 
charge that the Donatists were the fimt to appeal 
to the intervention of the civil govennnent. The 
memorial Avlncli they now addressed to Constantino 
w.as simply in self-defence, the state, in the porton 
of the empevov, hnAung already pronounced a judg- 
ment in the controversy, and tiiat under the 
influence of tlieir ecclesi.ostie.al opponent.s. He has 
.also shown that neither at Rome nor at Arles had 
tlie question of rehaptisni of Catholic Christians hv 
Donatists yet arisen ; tliongh at Arles the reproach 
of being a tr(((lttor was firtt brought against the 
consecrator of Ciecilian, and it ivas decided tliat 
ordination by a tradiior was really valid, and that 
the African practice of rohnptising heretics should 
thenceforth cease. 

The party of Ciecilian, acquie.scing in these 
decisions, tiins gave up the established practice 
of the pi’oi'incial clinrch of Africa, and from that 
time the schism became one of jiriuciplc, for the 
Donatists now came forward ,a.s the champions of 
use and wont. Their belief that ordination by a 
tradiior was invalid was hut a consequence of part 
of tliose tlieories of tlie chnicli and of the communi- 
cation of grace which had heon advbcated hy 
Cyprian (q.v.). A further development of the pi-iii- 
ciple AV.as the rehaptisni hy the Donatists of such 
Catholics as came over to them, and at this stage 
the schism was complete. Const.antine having dis- 
j mis.sed their a})peal to him ,at Mil.an in 316, tlie 
' Donatists tlien raised tlie further question — ' tVIiat 
li.as tlie emperor to do with the cimrcli ? ’ and the 
emperor’s answei- iv.a.s the closing of their chinches 
and the hanislnuent of their bishops. After having 
tried every means to make them unite with the 
Catholics, Const.antine from 321 pursued the policy 
of ignoring them; hut a new and more rigorous 
jiersecution under Constans again roused the party 
to fanaticism. It was reinforced by roving hands 
of ascetics avIio c.alled tliemselves ‘Soldiers of 
Cliristj’or ' Affonisiici,’ and hy the Catholics were 
called CircumccUioncs, from their habit of Avander- 
iug about among the liousesof the peasants {circiim 
cellos). To these joined themselves numbere of 
fugitive slaves and overtaxed peasants, and the 
Donatist movement took the fonn of an inter- 
mittent political insurrection, AvhicliAvas repeaiedly 
quelled by imperial troops (from 343). There Avere 
non- Donatist .as Avell as Catliolic hisliop.s in nearly 
every city of the province. From about 400 Augus"- 
tine made energetic efforts to perenade the Donat- 
ists to return to the Catliolic communion. On their 
failure he justified a resort to violence by Clirist's 
command in Luke, xiv. 23. A public disputation 
Avas held by imperial command at Carthage in 411, 
attended hy 279 Donatist and 286 Catholic hisliops. 
The former Avere_ led hy Petili.an and Primian, tlie 
latter hy Augustine and Aurelius ; and MarcelHnus, 


commissarj', an-arded tlie victory to 
the Catholics. In 414 the Donatists were deprived 
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of civil rights, and in 415 attendance at their 
religious assemblies was forbidden on pain of death. 
Along Avith the Catholics, they were in the 5tli 
centuiy decimated by the Vandals, and in the 7th 
century annihilated by the Saracens. 

■ See the works referred to under Augustine, .and 
Neauder’s Histop-, vol. ii. ; also Optatus of Milevi, I)e 
Schismate Vonatistarwn adrersus Parmenianum (written 
about end of 4tli century; ed. by Dupin, Paris, 1700); 
Walch, Historic der Ketzereien, wol. iv. (1708); Kibbeck, 
Honatus und Augustinus (Elberfeld, 1858); and Volter, 
Dei’ Ursprung des Donatiomts (Freibnrg, 1883). 

DonativCi See Advowson. ■ 

DoiiatUSi ./Elius, a well-known grammarian 
and commentator, who taught grammar and rhet- 
oric at Koine about the middle of the 4th century, 
and was the instructor of St Jerome. He wrote 
treatises, Dc Litcris, S^lla,his, Pedibus- ct Tonis, 
Dc Octo Partibus Orationis, and Dc Barbarismo, 
Solccismo, &c., which are collected by Keil in vols. 
iv. .and v. of the Gnaiimatici Latini (1864-65). 
Tliese writings form together a pretty complete 
course of Latin grammar, and in the middle ages 
formed the only text-book used in the schools, so 
that Donat came, in the west of Europe, to be 
synonymous with grammar, or with the elements 
of any science. The Donat into Religion is the 
title of a book by an English bishop, and there 
was an old French proveiL, Lcs diablcs estoient 
encore (i Iciir Donat ( ‘ The devils were yet in their 
grammar’). The Latin gi-.ammar of Donatus has 
formed the groundwork of the elementary treatises 
on that subject to the present day. Donatus was 
one of the first books on which the art of printing 
bj- means of letters cut on wooden blocks was 
tried, and copies of these are reckoned among the 
greatest of bibliographical curiosities. The author 
also wrote a commentary on Terence, of which we 
possess only a part extending to five comedies, to 
be found in many editions of Terence. — From him 
must be carefully distinguished a later gi'am- 
marian, Tiberius Claudius Donatus (about 
400), from whom we have a very worthless life 
of Virgil, prefixed to many editions of that poet, 
and fragments of a commentary on the JEncid. 

Donauivol’tll, an ancient town of Bavaria, 
situated at the confluence of the Wornitz and the 
Danube, 25 miles HNW. of Augsburg by rail. 
It was formerly a free imperial city of considerable 
importance, but.it has now sunk into an insignifi- 
cant place of 4000 inhabitants. In 1606 the inhabit- 
ants, who had adopted the Keformed doctrines, 
attacked a Roman Catholic procession of the Host, 
for which in 1607 tlie town was placed under the 
ban of the empire, and severely punished in con- 
sequence. In the Thirty Years’ "War that followed 
it was twice stormed, by the Swedes and by the 
Bavarians. It is likewise associated with the name 
of Marlborough, who carried the intrenched camp 
of the French and Bavarians near here in 1704; 
and, on the 6th October 1805, the French, under 
Soult, obtained a victory here over the Austrians, 
under Mack. 

Don Benito, a town of Spain, ne.ar the left 
bank of the Guadiana, 69 miles E. of Baclajoz by 
rail, in a district rich in grain ' and fniit. Pop. 
about 15,000. 

Don Carlos. See Carlos. 

Doncaster, a municipal borough in the West 
Riding of Yorkshire, and an important railway 
junction, on the right bank of the Don, and on 
the Great North Road, 33 miles S. of York, and 
156 NNW. of London. The country around is flat, 
but beautiful. Fine old elms line the broad and 
level road from the town to the racecourse, about 
a mile to the south. Doncaster is well built, and 
the High Street is a mile long. The parish church 
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of St George Wcas rebuilt by Sir G.,G. Scott, after 
destruction by fire, in 1853-58, at a cost of £43,128. 
Its noble tower is 170 feet high. Doncaster 
possesses an elegant market and guild-hall, a corn 
exchange, a wool-market, and a cattle-market. 
The foundation-stone of a new librarj^ and school 
of art was laid in 1888. The water-works, con, 
structed in 1880, were opened at a cost of £180,000. 
The town has manufactures of iron, brass, sacking, 
linen, and agricultural machines. The locomotive 
and carriage works of the Great Northern Railway 
are situated at Doncaster. The agricultural trade 
is of importance, and there is a large com-market. 
Pop. (1851) 12,042; (1881) 21,130. Doncaster 
was the ancient Daman, and lay on the Roman 
road from York to Lincoln. Roman coins, urns, 
and a votive altar have been found. It was the 
Dona Castre of the Saxons. The Saxon North- 
umbrian kings had a palace here. Doncaster 
was bunred by lightning in 759, and frequently 
ravaged by the Danes. During the Civil War it 
was for sonre time the headquarters of the Earl 
of Manchester after the battle of Marston hloor. 
It has long been fanrous for its annual races, 
begun in 1703, and held a rrrile south-east of the 
town in the second week of September. Colonel 
St Leger, in 1776, founded stakes which have 
been yearly rrrn for by the best horses in England. 
On an eminence 5 miles WSW. of Doncaster are 
the mins of Conisbororrgh Castle, the stronghold of 
Athelstan in Scott’s Ivanhoe. A Norman-Saxon 
round tower, it is 37 feet in diameter and 86 feet 
high, with walls 15 feet thick, strengthened by 
square brrtti-esses reaching the whole height. The 
door is arrived at by an external flight of thirty- 
seven steps, and witliin is a cylinder ^en to the 
heavens. See Tomlinson’s History of Doncaster 
(1887). 

Doiidrn Head is the most southerly ex- 
tremity of Ceylon (q.v.). 

Donegal (Dun-nan-G’al, ‘the fort of the 
stranger’), a seaport in the south of Donegal 
county, at the mouth of the Eske, on a shallow 
creek of Donegal Bay (a valuable fishing-gi'ound, 
especially for herrings), 157 miles NW. of Dublin. 
It lies in a rich alluvial tract, suiTOunded on three 
sides by hills, behind which rise lofty picturesque 
mountains. Pop. (1851) 1580; (1881) 1416. Done- 
gal exports corn and butter. A railway connects 
the town with Stranorlar, thence to the city and 
port of Londondeny. On the river is Donegal 
Castle, formerly belonging to the O’Donnels of 
Tyrconnel. The remains extant are those of the 
castle as rebuilt in 1601, on the former founda- 
tions, by Sir Basil Brooke. On the shore are the 
nuns of a Franciscan monasteiy, founded in 1474 
by Hugh O’Donnel. Here was compiled the 
Annals of the Four Mastei-s (q.v.). Near Donegal 
is a frequented suliihureo chalybeate spa. 

Donegal, a maritime county in Ulster pro- 
vince, washed by the Atlantic on the north and 
west. Its greatest length is 84 miles, its greatest 
breadth, 41; area, 1870 sq. m. The bold and 
ragged coast-line (166 miles long) is indented by 
many deep bays and loughs; and there are 
numerous islands and islets oft' the coast, many 
of them inhabited. The surface generally w 
mountainous, nioory, and bo"gy, with many small 
lakes and i-ivers, associated witli endless fauy 
tales and traditions ; here is excellent fishing. 
The highest hill, Erigal, rises 2462 feet, and 
several other hills exceed 2000 feet. The laigest 
stream is the Foyle, running 16 miles north-east 
into Lough Foyle. Lough Derg is the laigest 
lake. There is enormous wealth in beautiful 
granites, prior to 1889 almost unworked ; and at 
Mountcharles there is a freestone unsurpassed 
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by any other, ol ivJiicli tlie now Science and Art 
Buildings in Dublin are biiilfc. White marble I 
occurs at Dunlewy. The climate in most parts i 
is moist, raw, and boisterous from violent west 
and north-west winds. Tlierc arc manufacture-s 
of woollens, worsted stockings, worked muslins, 
and kelp (now greatly depreciated), and extensive 
fislieries.. Within recent years successful efforts 
have been made by philanthropists to revive and 
extend home industries. ■ Trade is cliiefly through 
Londonderry. Railway communication, though 
still much restricted, has of late developed en- 
couragingly. Pop. ( 18-il ) 296,448 5 ( 1851 ) 255,160 ; 
(1871) 218,334; (1881) 206,0.33, over 76 per cent, 
of wliom are Roman Catholics. Donegal sends 
four membei’s to parliament. The towns are small, 
the chief being Lifford, the county town, Bally- 
shnnnon, Lotterkenny, llathmelton, Donegal, Glen- 
ties, Raphoe, Ballybofe.y and Stranorlar {twin 
towns), and Killyhegs. Substantial farmera and 
artisans occupy the low fertile tracts, tlio home of 


occupy 


;)ie low fertile tracts, tlio home of 


the ‘ planted ^ race. The population of the moun- 
tain districts, said to he the remnant of the old Irish 
septs or clans, has been much diminished hy emi- 
gration. Till 1612, when James I. planted Ulster 
with English and Scotch settlers, the south part 
of Donegal was called Tyrconnel, and belonged to 
the O’Donnels, who, from the 12th century, were 
inaugurated as Princes of Tyrconnel on Donne 
Rock, near Kilmacrenan. Donegal has many 
rains and traces of forts, of religious houses and 
castles, and of the palace of the North Irish kings 
on a liill near Lougli Swilly. Near Den-y is 
the coronation-stone of the ancient Irish kings. 
Donegal contains many memorials of St Cobimba, 
OfFToiy Isle, towards tlie entrance to Lough Suilly, 
which contains the remains of seven clmvclies, two 
stone crosses, and a round towe.r, Warren, in 1798, 
captured a French fleet. Amongst tlie prisoners of 
war was Theobald Wolfe Tone, who had been 
involved in the recently suppressed rebellion. St 
Patrick’s Purgatory, a famous place of pilgrimage, 
is on an isle in Lough Derg. 

Doiigariwr (Dungarpm-), a town of Rajpu- 
tana, Central India, 340 miles N. of Bombay. It 
is the capital of a protected state of tlie .same 
name, with an area of 1000 sq. m., and a pop, 

( 1881 ) of 153,381, nearl}' 44 per cent. Biu'ls. 

Doxi'gola, New, called by its inliabitants Orde, 
a town of Nubia, on the left bank of the NUe, 
above the third cataract, and about 750 miles S. of 
Cairo, with a citadel, and a population of about 
10,000. Under Egyptian rnle it became the capital 
of a province of the same name, embracing a dis- 
tiict which had from early in the Christian era 
formed an independent kingdom ; the population 
of the province was estimated at 250,000. In the 1 
operations against the Mahdi, in 1884-85, the town | 
was employed by the British as a base ; in March 
1886 the British forces were -withdrawn, and Don- 1 
gola, with all Nubia, fell into the possession of the 1 
Sudanese._ The_ disturbed state of the country 
greatly crippled its trade, which was formerly con- | 
siderable, and principally dealt in slaves.— Old ] 
i Dougola is a rained toum on the right bank of the 
Nile, 75 miles SSE. of New Dongola. It was the 
capital of the kingdom of Dongola, and -was 
desti-oyed hy the Mamelukes in 1820. 

Donizetti, Gaetano, a famous Italian com- 
poser, was horn at Bergamo, in Lonibart!3^ 29th 
November 1797. He studied music first under 
Simon Maj-r, the head of the then recently founded 
Consevvatorio of Bergamo, .and subsequently for 
three years at that of Bologna, where lie had 'been 
preceded only a few jmars by Rossini. Though edu- 
cated m the composition of the more scholarly church 
music, he at length determined to devote himself to 


the precarious career of a dramatic composer, and 
to carrj' this out, entered the military service of 
Austria. His first opera, Enrico cU Borgogna, wan 
produced in 1818 in Venice, -with some success, 
and was followed by numerous otliers in rapid suc- 
I cession. Zoriiidc di Granedu, brought out in 1822 
at Rome, gained him freedom from miiifaiy service. 
But the first work -which carried' his fame beyond 
his own countrj' was Anna Bohiui, produced at 
Milan in 1830, when Pasta and Rubini took leading 
parts. On his first visit to Paris, in 1835, his 
Marino Falicro met with little success, but imme- 
diately afterwards, Lncia di Lammermoor, whicli 
lie wrote in six weeks, took the Neapolitan public 
by .storm. In 1840 be returned to Paris, and pro- 
duced, among others. La Filic du Begimcnt, at first 
with compavativelv little effect, Lnerezin Borgia, 

, and La Favorita, tlie last act ol which is con.sidered 
1 to be bis niasteiqiicce, and was witten in from 
three to four houi-s. Leaving Paris, he visited 
Romo, Milan, and Vienna, returning to Paris in 
I 1843, wlien were produced his comic opera Don 
Pasqiadc, and Dorn Schastien, whose glooiny theme 
almost precluded its success, and the anxious work 
upon which helped to bring on an attack of cerebral 
I disease, from which he never completelj' recovered. 
His last opera, Cuiarina Cornuro, given at Naplc.s 
in 1844, was a failure. Stricken by paralysis^ in 
that year, he fell into a condition of mental ini- 
hccilitj'; and he retniTied to his native town in 
1848, only to die (1st Apiil). His mnsio was at 
first modelled after that of Rossini, and .siihsc- 


qnentlj' of Bellini, and is only .second to theire in 
the flow of beautiful and expre.ssivc melody, which 
is his principal source of effect, the orchestra being 
treated as little more than a ‘ big guitar.’ Some of 
his concerted pieces, however, arc very skilfullj- 
constracted, and he often anticipates the strong 
passion of Verdi. He had pre-eminent skill in suit- 
ing the voices for which he wrote, and penetration 
as to their capabilities. His nervousness as to the 
success of his works compelled him always to absent 
himself from the first three repre.«entations. His 
operas are over sixtj' in mimher ; of these compara- 
tively few are known hero, but their melodious 
character is likelj- for long to preserve to them their 
great popularity. 

Donjon, or Dungeon, the principal tower or 
keep of a Casstle ( q.v.) or fortress. It was probably 
so called because, from its position, it dominated 
(LowLat. domnio) or coimnanded the other parts 
of the fortress. From the circumstance that the 
lower or underground story of the donjon was used 
as a pri.son lias come the modern meaning of tlie 
word. 

Don Jlian, a celebrated dramatic figure, the 
hero of a Spanish stoi-y, who stands as the southern 
realisation of the same subordination of the whole 
nature to self-gratification which under the colder 
northern skies has found expression in the concep- 
tion of Faust. In Faust the development of the 
idea proceeds in the region of the intellectual as 
contrasted with the sensuous in Don Juan; and 
accordingly the former has found its liigliest ex- 
pression in poetry, the latter in music. The ideal 
of the Don Jiian legend is presented in the life of 
a pi-oBigate who gives himself up so entirely to the 
gratification of sense, especfallj^ to the most power- 
ful of all the impulses, that of love, that he 
acknowledges no higher consideration ; and pai-tly . 
in wanton daring, partlj- to allay all uneasj'- inis- 
giving, he then elvallenges that Spirit in which he 
disbelieves to demonstrate to him its existence in 
tue onljj waj' he holds valid — through the senses. 

Tins ideal career is aptly enough localised in one 
of the most luxurious cities of the once worid- 
monarchy of the Saracens— Seville, and the char- 
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acters wear the names of the ancient noble families 
of the place. The hevo of the story, Don Jnan, 
is elescrihed as a member of the celebrated family 
Tenorio, and is sometimes represented as living 
contemporary with Peter the Cruel, sometimes with 
Chai'les V. His chief aim is the seduction of the 
daughter of a governor of Seville, or of a nobleman 
of the family of the Ulloas. Being opposed by 
the father, he stabs him in a duel. He then forces i 
his way into the family tomb of the murdered man, ! 
within the convent of San Francisco, causes a feast | 
to be prepared there, and invites the statue which 
had been erected to his victim to be his guest. The 
stone guest appears at table as invited, compels 
Don Juan to follow him, and, the measure of his 
sins being full, delivers him over to hell. At a 
later period the legend came to be mixed up with j 
the story of a similar profligate, Juan de Slarana, 
who had in like manner soltl himself to the devil, 
but was at last converted, and died as a penitent 
monk in the odour of sanctity. 

The story is probably a very old one. It is said 
that a poem with the like nroral, El Atcista Fnl- 
ininado, by an unknown author, was fanriliar in 
the monasteries long ere, in the first half of the 
17th century, the legend of Don Jtran was put 
into form by the monk Gabriel Tellez (Tirso de 
Molina), in El Buvlador dc Sevilla y Convivado 
• dc Piedra. This drama was tr-ansplanted to the 
Italian stage, and soon found its way to Paris, 
where nirnrerous ver’sions of it, among others 
jMolifere’s Dmi Juan, on Ic Festin da Pierre (first 
acted 1665), made their appearance. The latter 
irrovoked virulent criticism, and its full text was 
not printed for nrany years. It was put on the 
English stage by Shadwell under the title of The 
Libertine (1676). In the errd of the 17th century, 
a new Spanish version of Tellez’s play was prepared 
by Antonio de Zamora, and brought oirt on the stage. 
It is this vereion that forms the groundwork of the 
later Italian versions and of Mozart’s opera. It was 
first put into an operatic form by Vincenzo Righini 
(1777 ) ; tire text of Mozart’s Von Giovanni was 
written by Lorenza da Ponte ( 1787 ). Through this 
famous opera the story became popular all over 
Europe, and has since furnished a theme for num- 
bers of poets, playwrights, and writers of romance. 
Alexander Dumas has a drama, Don Juan de 
Marana'; Byron’s Don J nan follows only the name, 
and to some extent the character, of the original ; 
and Pro.sper Merinnie’s novel Les Ames du Purya- 
toire, on les Deux Don Juan, is founded upon it. 
See vol. iii. abt. 2 of Scheible’s Kloster (1846). 

Donkey, a word of doubtful etymology, confined 
to slang dictionaries until so late as 1821, but now 
in current use as a synonym for Ass (q.v.). A 
donJccy-engme is a small engine used for some sub- 
sidiary purpose, as for raising weights on board 
steam-vessels; 

Donne, John, a striking figure among English 
poets, was bom in London in 1573. His mother 
was dairghter of John Hevwood, the epigrammatist, 
himself related to Sir Thomas Jlore ; his father, 
who belonged to a good old Welsh family, was a 
prosperorrs London Ironmonger, who died early in 
1576, leaving a widow and .six children. Young 
Donne was brought up a Catholic, as his mother 
and her farrrily were resolute adherents of that 
faith. In 1584 he was admitted at Hart Hall, 
Oxford, and here began his life-long friendship with 
Sir Henry Wotton. There seems to be no eyidence 
for Izaaic Walton’s' statement that he migrated 
to' Cambridge ; certainly he took no degree, and 
appear-s to have spent sorrre years in foreigii travel^ 
returning to be admitted at Lincoln’s Inn in 1592. 
After a careful examination of the points at issue 
betwixt the Roman and Anglican churches, he 
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ultimately joined the latter communion. In 1596 
Ire accompanied the famous Cadiz expedition of 
Essex, and after his return was appointed secre- 
tary to the lord-keeper. Sir Thomas Egerton, 
who set the highest value upon his serrices. 
Here Donne made the acquaintance of nrany of 
the chief men of his day, and wrote, without 
printing it, great part of his poetry. His wit. 
Iris personal bearrty, and the charm of his person- 
ality brought him the warmest friendships, and 
the passionate love withal of Anne, the young 
daughter of Sir George More, brother of the 
lord-keeper’s wife. The pair were secretly marr ied 
about the close of 1600, the bride being but six- 
teen . years old. Sir George More was violently 
enraged, at once caused Donne and his con- 
fidants to be committed to prison, and per- 
sr_raded_ tire lord-keeper into dismissing him from 
his office. The young corrple were, however, be- 
friended by other of the wife’s relatives, and ere long 
Donne fortnd a footing at court, where the disputa- 
tious king listened to his opinion, but for years put 
off doing anything for him. His Pseudo-Martyr 
(1610) was written in compliance with a royal com- 
mand to buttress the royal argument about the 
attitirde of Catholics to the oath of allegiance. 
During this period also Donne wrote much verse. 
His Divine Poems he sent in 1607 to George Her- 
bert’s mother-. The first poem that he printed was 
his famous elegy on Sir Roberi; Drury’s daughter 
(1611), which proerrred him the friendship of a 

{ rowerful patron, who carried Donne abroad with 
rim for some months. It was at Paris that he saw 
pass twice befor-e him the famous visiorr of his wife 
with a dead child in her ar ms, which was verified 
by a messenger twelve days later. His friend 
Morton, after-wards Bishon of Durham, had long 
urged Donne to take holy orders, and after his 
fresh disappointnrent at not obtaining any state 
employment through the help of Somerset, he 
devoted himself seriously to the study of theol^y, 
and was at length ordained early in 1515. The 
king at once appointed him a royal chaplain, 
and as nrany as fourteen country livings were 
offered him within a year; He accepted in 1616 
the rectory of Keyston, in Huntingdonshire, as well 
as that of Sevenoaks, keeiring the latter until his 
death. As reader also at Lincoln’s Inn, he qirickly 
took the front rank among the preachers of the 
time, ‘weeping,’ says IzaaK Walton, ‘sometimes 
for his arrditor-y, sometimes with them ; always 
preaching to himself like an angel from a cloud, 
but in none ; car-rying some, as St Paul was, to 
heaven in holy raptirres, and enticing others by a 
sacred art and courtship to arrrend their lives : here 
picturing a vice so as to make it ugly to those that 
practised it ; and a virtue so as to make it beloved, 
even by those that loved it not ; and all this with a 
most par-ticular grace and an uire.xiires.sible addition 
of comeliness.’ In the Augirst of 1617 the death of 
his much-loved wife, the mother of his seven living 
and five bur-ied children, left him almost detached 
from the Svorld, his soul ‘elemented of nothing but 
sadne.ss;’ yet he continued to preach with saint- 
like fervour for ten years after- his elevation to the 
deairery of St Paul’s in 1621. He died 31st March 
1631, and was buried in St Paul’s, under a nronu- 
rrient representing him wrapped in his shroud, 
which fortunately survived the great fire. 

Ben Jonson told Drummond that he esteemed 
Donne ‘ the first poet in the world in some things, ’ 
but that he would perish ‘for not being rrnder- 
stood;’ and Drj-den’s judgment wa? that he was 
‘ the greatest wit thorrgh not the best poet of orrr 
nation.’ His poems were assiduously handed aborrt 
among his contenrporaries, with whom Irrs irrllu- 
ence was supreme, but Ben Jonson’s prophecy has 
come true, except of a few readers who have eyes 
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to discem poetiy of rare qualitv, hidden iike jire- 
cious jewels iti the midst of a dross of distressing 
ohscuiities of thought and iniageiy, clahorate in- 
genuity or rather fantasticality, and the inost per- 
versely far-fetclied allusiveness, shallow philosophis- 
ing, and lahorious unrhytlunical wit. Hia early 
amatory poems are lava-streams aglow with passion 
at white-heat, which cannot How freely for the 
cinders that ohstnict the cnrrpt, although ever 
and anon revealing with stai-tling unexpectedness 
the puritj* and intensity heneath. Peculiarly char- 
acteristic of Donne's pdetiy is that swift transition 
at will from the fleeting images of voluptuou.s 
pleasure to the abiding mystery of death, whicli 
sometimes recalls strangely the master-touch of the 
much greater Rossetti. Amid much that is hardly 
poetical at all, Donne’s saving grace as a poet is, 
in Mr Saintshuiy’s phrase. Ins ‘fier\’ imagination 
sliining in dark places, the magical ilhimination of 
obscure and shadony thoughts with the lightning 
of fancy.’ 

Donne’s poems were first collected by his son in 1633. 
Of these the hest edition is that of Dr Grosovt, in two 
volumes of his ‘Fuller IForthies I/ibrarj-’ (1ST2). 
Alford’s edition of bis works in six volumes ( 1839) is far 
from satisfactory. It includes most of the sermons, of 
which Dr Jessopp accounts for no less than 180, written 
and preached within sixteen years, hut its pious editor 
thought fit to leave out many of the earlier poems — 
Donne’s real claim to a permanent place in English letters 
— although indeed he could claim for countenance the 
fact, as Walton tells ns, that the dean himself in later life 
‘ wished they had been abortive, or so shortlived that his 
orvn eyes had \vitnessed their funerals.’ For his life may 
he read the inimitable masterpiece of IzaakAValton (see 
especially H. K. Causton’s edition), and the admirable 
article by Dr Augustus Jessopp, in vol. xv. (1888) of 
Leslie Stephen’s Dictionari; of li'atiomtl ]iiorjrapkii. 

Doiinybrooltj a former village and parish, now 
mostly embraced in tlie borough of Dublin, at one 
time celebrated for a fair notorious for fighting, 
which was granted by King Jolm, and .abolished 
in 1835. 

Don Qiii.vote. See Cervaxte.s, 

Doo, George Thojias, one of the hest modern 
English line-engravers, was horn in the parish of 
Christ Church, Surrey, January 6 , 1800. From an 
early age he practised as an engraver in London, 
and in 1823 he proceeded to Paris, where he studied 
under Suisse. He has made himself hest known 
by his f.amous plate« of ‘ Kno.x Preaching,’ after 
AA ilkie ; of Eastlake’s ‘ Italian Pilgrims coming in 
Sight of Rome;’ by his e.xquisitely finished heads 
of women and children, after Lawrence ; and by his 
engravings from Raflaelle, Con-eggio, and others. 
His plate of the Calmady Ciiildren, titled ‘ Nature,’ 
after Lawrence, produced in 1830, ranks as his 
masterpiece. In 1851 he was elected a Fellow of 
the Royal Society ; in 1837 an Academician. He 
was appointed chairman of the Engravings Com- 
mittee of the London International Exhibition of 
1862. _ About 1833-55 be painted in oils, his works 
of this class being mainly portraits. In 1864 lie 
completed, after eight years’^ work, a large engrav- 
mg of the _ ‘ Raising of Lazarus,’ by Sebastian del 
Piomho, liis Last important work. He died 13th 
November 1886. 

Doom, tlie old name given to the last judgment, 
and to those representations of it in churches whicli 
have a religious rather than an artistic object. 
Many of the dooms are executed in distemper. In 
tlie reign of Edward A'^I. most of them were washed 
over, or othenvise obliterated, as superatitious. 

Doom, or Duh Palji {llyplucnc criniia, H. 
thcha'mi }, is a palm allied to the fan-palm ( Chamm- 
rops), hut remarkable for the repeated fork-like 
branching of its stem. It is abundant in Upper 
EgJ'Pl' nnd Central Africa, sometimes growing 


atuid.st the reiy sarnhs of the desert Tlie spongj- 







Doom F/ilm (Ui/phanc crinita ). 

tissue of the pericarp is eatable, and resembles 
gingerbread in flavour. 

Doomsday Book. Sec Domesday Book. 

Doomstcr. See Deejister. 

Doon, a famous river of Scotland, rising in the 
south-east of Ayrshire in Loch Enoch. It runs 
noith-we.st througli Loch Doon, a gloomy sheet of 
water, G miles long by J of a mile wide, surrounded 
by bare treeless mountains, past Dalmellington, 
Burns’s Monument, and Allowny Kirk, to join 
the Firth of Clyde 2 miles S. of Ayr. Its whole 
length is about 30 miles. On leaving Loch Doon, 
the river flows tlirough the picture.squo Glen Ness, 
a rocky and heaiitinilly wooded ravine. On an 
islet in the loch are the ruins of a castle. Bunis 
has made this one of the world’s most classic 
streams : the ‘ banks and braes o’ bonny Doon ’ will 
be sung wlien Alpheus and Eurotas are forgotten. 

Door. The doorway has always been regained 
in all countries as a most important feature of any 
structure, and is therefore generally made more dr 
less ornamental. The doorways of the Egj'ptian 
and Assyrian temples and palaces were of great size 
and m.agnificence, and were adorned witli colossal 
.'itatues. Those of the Greek and Roman temjiles 
were likewise largo, and in the Rom.an were often ' 
the only aperture for the admission of light. Cla'^sic 
doorways are invariably surrounded with inould- 
ing.s, which form the architrave. In the doorways 
of the Pelasgians and Greeks the jambs generally 
incline inwards towards 

the top, .and the lintel juts err "'tny 

out .at the ends — the py i: 

iiionldings being returned tlL 
round it. Over the archi- p 
: trave there is frequently ^ 

1 .a frieze .and cornice sup- ^ o, 

ported on trusses, which oM o 

1 serve to give dignity and o i|jd 

to protect the door from o'l 1 a 

the weather.; In the later o b 

Roman architecture, when £. | ^ 

the arch became .an ad- ^ ! i j 

mitted element in the style, y Up 

dooi-w.ays were naturally L'!! i 5 . 

treated with an archetl — 

head. The mediev.al styles Doonvay of EreChtheum. 
derived from the Roman, 
such as the Byzantine, Romanesque, and Gothic, 
as well a-s the Saracenic, followed the same course, 
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and the arched doorways were amongst their most 
characteristic features. In Romanesque architec- 
ture the doorway is always semicircular, and the 
arched head is enriched with mouldings spring- 
ing from shafts in the jambs. Tlie derivation of 
the mouldings, and ornamentation of the arch 
and of the caps of tlie pillare is, in the earlier 
examples, clearly traceable to their classic proto- 
tj’pes ; but the Roman details gradually give place 
to Teutonic features. The arched head is fre- 
q^uently filled in with a flat stone, so as to reduce 
tlie height of the doorway to that of the caps and 
give it a square head, wliich is a more convenient 
form for the door. The flat stone or tympanum 
is usually ornamented with sculpture representing 
our Saviour, or some Scripture subject. When the 
doorway was iride it ivas generally divided into 
two openings with a central pilaster.' 

■ In the various Gothic styles the doorway is 
invariably a prominent object. This is especially 
the case in French architecture, in which the 
portals of the cathedrals and churches are of great 


size, and richly oniamented with large sculptured 
figures and bas-reliefs. One of the most notable 
of these is the majestic deeply-recessed triple 
])oftal of Rheims Cathedral. Those of the English 
edifices, although highly oniamented, are not on 
so great a scale. A favourite decoration of all 
periods is a series' of niches filled with figures 
carried round the jambs and archway. . In early 
Gothic the doorways are pointed and surmounted 
with a gable, in the later jieriods the pointed arch 
is often inclosed with square mouldings or labels, 
and in the Flamboyant and Tudor styles the four- 
centred arch and the ogee or reversed arch are 
commonly employed. Of course in all periods the 
mouldings and enrichments of the doonvay are 


those of the time, and in late examples become 
veiy attenuated. 

The doors themselves are generally of timber — 
the early ones having the frame covered on the 
outside with plain lining and ornamented with iron- 
work, the scrolls of which sometimes extended over 
the whole surface. In later examples the doors 
were usually panelled, and often partly covered 
rrith traceiy — especially in perpendicular work. 
Doors of chambers were also sometimes beautifully 
carved with bas-reliefs in the panels. Doom were 
occasionally made of metal, the bronze gates of the 
Baptistery of Florence and Pisa Cathedral being 
well-known exainjiles. 

Doora. See Dl'kra. 

Doorill)OOIU {Acacin JiorrMa), a common tree 
in the wastes of South Africa. The name ‘thoni- 
tree,’ given to it by the Dutch colonists, and the 
botanical specific name, are due to the number and 
shaiqmess of its spines. It seldom much exceeds 
30 feet in height, but its timber is hard and 
tough, and is much used for house- 
carpentry, &c. See Acacia. 

Doquet. See Docket. 

Dor, or Mokt Doee (often written 
less properly Mont d’Or), a chain of 
mountains in France comprised in the 
great group of the Auvergne (q.v.) 
Mountains in the department of Puy- 
de-D6me. They are clearly of volcanic 
formation, and rise in the P’uy-de-Sancy, 
whicli is the highest peak of Central 
France, to the height of 6190 feet. 

Dor. a negro people of Central Africa, 
also called Bongo, between 6° and 8° N. 
lat., and bordering on the Dinka and 
Niam-Niam stocks. 

Dor. See Dukg-beetle. 

Dora, SiSTEE. See Pattison. 
Dora d’lstria. See Ghika. 
Dorak-el-Atek, a town of Persia, 
in the province of Khuzistan, situated in 
a mareliy jilain on the Jerrahi, 55 miles 
E. of Basra. Pop. 8000. It is the seat 
of the sheikh of Dorakistan or Kaban. 

Doran, Johx, Ph.D., a copious con- 
tributor to miscellaneous literature, 
descended from an old Irish family of 
Drogheda, was bora in London on 11th 
March 1807. His thorough mastery of 
the French language led to his appoint- 
ment as tutor in 1823 to George INlun-ay, 
afterwards Duke of Athole, with whom 
he travelled on the Continent for five 
years ; and he acted in this capacity to 
the sons of other noblemen (1828-37). 
In 1824 his melodrama Jvstice, or the 
Venetian Jew, was produced at the 
SiiiTey Theatre. A volume of his con- 
tributions to the periodical press — 
Sketches and Iteminiscenccs — appeared in 1828. 
In 1835 he wrote a histoi^^ of Reading. In 1854 
he published Habits and Men, followed b5' Table 
Traits, Queens of England of the House of Han- 
over (1855), Knights and their Days (1856); Mon- 
archs retired from Business (1857), History of 
Cmirt Fools (1858), New Pictures and Old Panels 
(1859), The Princes of Wedes (1860), and a 
Memoir of Queen Adelaide ( 1861 ). In 1864 he pro- 
duced Their Majesties' Servants, a history of the 
stage from Betterton to Kean (new ed. by Lowe, 
1887) : in 1868 Saints and Sinners; and in 1873 his 
most interesting work, an account of SIis IMontague 
and the ‘blue-stockings’ of her day, under the title 
of A Lady of Last Century. In 1876 he published 



Portal, Elieiins Cathedral. 
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Mann and Manners, the letters of Sir Horace Mann 
to Horace Walpole; in 1S77 London in Jacobite 
Times, and in 187S Memories of Onr Great Towns. 
His In and About Drury Lane (1885) was posthu- 
inons. Besides being a large contributor to miscel- 
laneous literature, Dr Doran was repeatedly acting- 
editor of the Athenmum ; edited the Church and 
State Gazette (1841-52); and at his death, 25th 
Januaiy 1878, was editor of Notes and Queries. 

Dorat. SeeD.vuRAT. 

Dorcas Society, the name given to an asso- 
ciation of ladies who inaho or provide clothes for 
necessitous families. The name is taken from Acts, 
i.K. 39 : ‘ And all the widows stood by him weeping, 
and showing the coats and garments which Dorcas 
made while she was with them.’ 

Dorclicstcr, a municipal borough, the county 
town of Doi-setshire, on the Frome, 8 miles N. of 
Weymouth, and 110 by rail (by road 119) WSW. 
of London. Till 18G7 it returned two members to 
parliament, till 1885 one. It has a trade in 
ale and beer, a large agricultural market of 
cattle and cereals on Saturd.ays, and sends much 
butter to London. It is the headquarters of the 
39th Regimental district, and has also barracks for 
a battery of Royal Horse Artillery. The free 
grammar-school founded in 1579 has been rebuilt 
and reorganised under a scheme approved by the 
Charity Commissioneis. The county museum is 
lich in geological specimens found in the county, 
including the fore-paddle of a Pleiosaurus 0 feet" 3 
inches in length, discovered at Kimmeridge. The 
museum also contains a fine niece of Roman pave- 
ment (almost perfect) found on the site of the 
old Dorchester Castle, when tlie count3’’ prison was 
built in 1793. Pop. (1841) 3249; (1881) 7508. 
Dorchester was the Roman Durnovaria or Duri- 
num, a walled to\ni with a fosse, and a chief 
Roman British station. Part of the wall, 6 feet 
thick, still remains and is carefully preserved. 
Near Dorchester are the remains of the most 
perfect Roman amphitheatre in England, 218 bj' 
163 feet, and 30 feet deep, the scats rising from 
the arena, cut in the chalk, and capable of holding 


13,000 spectators. There is also a Roman camp 
with a ditch and high vallum. Near Dorchester 


with a ditch and high vallum. Near Dorchester 
is a large British station with three earthen ram- 
parts, a mile and a half in circuit, and pierced 
bj' intricate passages, and inclosing banows. The 
inner rampart is 60 feet high. It is supposed that 
this great camp, one of the largest in the kingdom, 
was the Duniuin of Ptolemy and the origin of Dor- 
chester. In JIarch 1645 Cromwell held the town 
as his headquarters witli 4000 men, and in 1685 
Judge Jeflrej's held his ‘ bloody assize ’ here, when 
292 received sentence of death as being implicated 
in ^lonmouth’s rebellion. In the porch of St 
Peter’s Church the Rev. John White is buried. A 
leading Puritan, and knomr as ‘ the Patriarch of 
Dorchester,’ he was the projector of the colony of 
Massachusetts, in New England, but did not join 
the expedition. He was a member of the SVest- 
minster Assembly and minister in Dorchester, uritli 


a short interruption from 1606 till his death in 1648. 
The original edition of Case’s Guido to Dorchester 
was written bj' the Dorsetshire pastoral poet, 
William Barnes (q.v.), a bronze statue of whom 
was erected in 1889 in the centre of the town. 


Dorclicstci'i formerly a separate torni of 
Jlas^achusetts, 4 miles S. of Boston, was in 
1869 annexed to that city. The fortification of 
Dorchester Heights by 'Washington, in :March 
1776, compelled the evacuation of Boston by the 
British. 


Dol’tlosnc, a department in the south-west of 
France, formed of the ancient Guiennese district of 
M-it.li Kinnll uorfions of A"enai.s. Limousin. 


P6rigord, with small portions of Agenai.s, Limousin, 
and Angoumois. Area, 3530 sn. m. Pop. (1861) 
501,687; (1886)492,205. The department derives 
its name from the river Dordogne, which, after a 
courac of 305 miles, 185 of them navigable, unites 
with the Garonne to form the large estuaiy of 
the Gironde. The climate is mild and healthj^ 
except in the west. The soil is generally poor, the 
surface for the most part hilljq and covered 
with forests or, more frequentljq heath and 
undei-wood ; bnt here and there_ is a_ vallgy 
of cxtraordinaiy bcautj' and fertilitj’, inclosed 
with hills, tlie .sides of which are usuallj’ clothed 


witii vineyards. The corn produced js not j-et 
snflicient for the wants of the inhabitants, and 


chestnuts and potatoes arc the chief items of food, 
-^mong the most noted productions are the traflles 
of Pdrigord. The iron industi-y is the mo.st im- 
portant in the department. Other manufactures 
are paper, woollens, and gbas^ware, and there is 
an active tr.adc in wine, brandj', oU, fniits, hams, 
and fattened cattle. Dordogne has five arrondisse- 
ments — Bergerac, Nontron, P6rigueux, Rib6rac, 
and Saiiat. The capital is Perigiieux. 


Dordrcclit. See Dour. 

Gustave, painter and illustrator of 
books, was born at Stiasburg, Gth January 183,3. 
In 1845 he c.ame to Paris, at the age of fifteen began 
to e.xhibit landscape subjects in pen .and ink in the 
Salon ; in 1848 he became a contributor to the 
Journal pour rirc, and he was afterwards on tlie 
staff of the Journal pour ions. He firtt made his 
niark bj’ his illustrations to R.abolais ( 1854), and to 
The Wandering Jcioandtbe Contes Drolatigucs of 
Balzac (1856), which fnllj' displaj’ed his facility of 
execution and his fant.astic power of invention. 
Tliese were followed by inmiiiieiable illustrated 
editions of other well-known ivories ; in 1861 h\ 
Dante’s Inferno, in 1863 bj' the Contes of Perraiilt, 
in 1863 bj' Don Quixote, in 1868 bj’ the Fitrgaforio 
and Parddiso of Dante, in 1865-66 by the Bible, in 
1866 by Paradise Lost, in 1867-68 bj’ Tennj'son’s 
Idylls of the King, in 1867 bj- La Fontaine’s 
and m.any other series of designs, the l.atest of which 
became poor .and feeble in character, the artist 
having exhausted himself by iiicess.ant over-pro- 
duction. Dor6 was also ambitious of r.anking as 


an historical painter, and he executed much in 
cqlour. He himself said th.at between 1850 and 


Dorchester, now an unimportant village of 
Oxfordshire, 9 miles SE. of Oxford,' was the seat of 
the Jlerci.an bishops from the 7th centuiy till 1073, 
when the see was transferred to Lincoln. The 
Augiistinian abbey church (mainly 13th century ; 
recently restored ) is lavishly ornamented, and has 
an interesting ‘Jesse’ window. Pop. of towiship, 
813. See J. H. Parker’s History of Dorchester 
(1882). 


1870 he e.amed £280,000 ly ids pencil. Among the 
e,arliest of his pictures are ‘The Battle of the 
Alma,’ and ‘The Battle of Inkerniann,’ shown in 
the Salons of 1855 and 1857. Two of his most suc- 
cessful oil-pictures .are ‘ Paolo and Francesca da 
Rimini’ (1863), and ‘The Neophj’te’ (1868). His 
‘ Tobit and the Angel ’ is in the Luxembourg 
Gallerja For many j'ears there was a Dor6 gallery 
in London, filled witli his works,_which were more 
popular there than in France, .among whieh the 
enormous canvases of ‘Christ leaving the Pr.a>- 
torium’ (1867-72) and ‘Christ’s Enti'y into Jeru- 
salem’ figured prominentlja He is, however, seen 
at his best in his book-illustrations, for his colour- 
lug is unreal and wanting in delicacy and harmoni-' 
Ousness, and he had no technical mastei'y over the 
niethods of oil-painting. He is most successful in 
subjects of , a weirdly humorous or gi-otesque class ; 
but he fails completely in the I'eligious scenes wliich 
he so often set himself to depict. He displaj'ed 
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some ability as a sculptor. He exhibited a colossal 
vase decorated with figures at the Exposition 
Universelle, Paris, 1878 ; and at the time of his 
death, 23d January 1883, he' was engaged irpon a 
monument to the elder. Dumas. See his Life b3’’ 
Miss Roosevelt (Lend. 1886). 

Doria, Andrea, a Genoese of noble familj’, 
and admiral of the Emperor Charles V., was bom 
of 'comparatively poor parents, in November 1466 or 
1468, at Oneglia, where his ancestors had been 
princes for centuries. The Dorias had long held a 
foremost place in the reiuiblic ; they had again and 
again led the fleets of Genoa to victoiy over Pisa 
and Venice. Andrea took to the profession of arms 
at the age of nineteen, when he entered the pope’s 
guards, in which his uncle held a command. On 
the accession of Alexander VI. he took service 
with the Duke of Urbino (whose son he sub- 
sequentty saved from the Borgia), and then with 
Alfonso of Naples, on whose departure Doria went 
to the Holj' Land till the troubles Miould be over. 
On his return he joined the Prince of Sinigaglia in 
resisting the Spaniards, who were then triumphing 
over Italj'. Doria dreaded the extinction of the 
Genoese state before the overmastering tide of 
imperial conquest, and devoted himself with all his 
energj' to restoring the ancient naval renown of his 
countiymen. He returned to Genoa in 1503, his 
military exploits procuring him immediate emploj'- 
ment ; in 1513 he was appointed commander of 
• the galleys of the republic, and soon his name 
was a terror to the Turicish corsairs, who were now 
beginning their ravages in the Mediterranean. In 
1519, witli six ships, he captured thirteen of their 
galleots oft' Pianosa ; but his connection with Genoa 
was suddenly broken by a revolution, which in 
1522 restored the faction of the Adorni, who 
favoured the imperial interest. Doria transfeired 
his allegiance to Prancis I., as much to save his 
country from Charles V. as to serve his personal 
ambition. The French fleet rode the seas supreme 
so long as Doria commanded, and Charles V. 
sustained several defeats. Doria blockaded Genoa, 
turned out the Adorni, and proclaimed the in- 
dependence of the republic, where he was hailed as 
the liberator of his countiy. Once more he changed 
sides in 1529, and fearing the predominance of 
Francis, or thinking himself slighted, went over 
with his twentj’^ private galleys to Charles V. The 
imperial fleet soon felt his influence, and now it 
was not France but the empire that held the 
seas. Genoa welcomed him as its father: he peace- 
fullj' entered the cit^^ and, refusing the title of 
sovereign, established a form of popular govern- 
ment, with a strong aristocratic element, whicli 
lasted to the end of the republic. The emperor 
gave him tlie order of the Golden Fleece and the 
princeship ' of Melfi. Doria’s career now became 
one long duel with his great rival the corsair 
Khair-ed-din Barbarossa (q. v. ). In 1531 the Genoese 
admiral descended upon the latter’s stronghold at 
Shershel on the Barbaiy coast, but lost many of his 
men without holding the iilace. In 1532 he sailed 
with a great fleet to the Ionian waters, and took 
Coron and Patras from the Tuiks ; one of his most 
brilliant feats was the revictualling of Coron in the 
teeth of the Turkish navy in the following spring. 
(See Jurien de la Gravifere, Doria ct Barhcroiisse.) 
In 1535 he accompanied Charles V. to Tunis, where 
his gallej’s took a prominent part in the bombard- 
ment of the Goletta forts and the destruction of 
Barbarossa’s fleet, but failed to capture the coreair 
himself. Barbarossa now commanded, as Kapudan 
Pasha, the na\y of Turkey; collecting a fleet of 
150 sail, he ravaged the islands about Greece, which 
chiefly belonged to Venice ; and in 1538, meeting the 
combined fleets of the emperor, the pope, and the 
Venetians, off Prevesa, he offered battle. Donas 
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conduct in manoeuvring out of range, not without 
the loss of his heavier sailing-vessels, was severely 
criticised, and Barbarossa came oft' decisiveh^ witli 
the honours of war. Thenceforward, for a quarter 
of a century, the Turks were masters of the Medi- 
terranean, and the power of Venice was crippled. 
Doria’s expedition to Algiers with Cliarles in 
1541 was a disastrous failure, and in 1560 he suf- 
fered a ternble reverse at Jerba, near Tunis, at the 
bands of one of Barbarossa’s pupils, the renegade 
Ochiali (Uluj Ali). On the whole, Doria was out- 
matched by the corsaiis. His later years had been 
disturbed by the conspii-acy of Fiesclii, and stained 
by the savage revenge he took upon those who 
were associated with the murder of his favourite 
nephew Gianettino. Prince Andrea Doria died at 
Genoa without issue, 25th November 1560, in his 
ninety-third or ninety -fifth jmar. He was tlie idol 
of his people, and the honoured counsellor of 
Charles V. and his son Philip, a bom adventurer, 
personally vei-j' valorous, a man of great heart, a 
gi-eat admiral, but a greater soldier, See Richer, 
vie (T Andrea Doria; Sandoraj; Capelloni; Bran- 
tome ; Celesia, Conspiracy of Fieschi. 

Dorians, one of the great Hellenic races who 
took their name from the mj’thical Dorus, the son 
of Hellen, who settled in Doris ; but Herodotus 
saj’s that in the time of King Deucalion thei’ in- 
habited the district Phthiotis ; and in the time 
of Dorus, the son of Hellen, the countiy called 
Histioeotis, at the foot of Ossa and Olympus. But 
the statement of Apollodoriis is more probable, 
according to which tliej' would appear to have 
occupied the whole countiy along the northern 
shore of the Corinthian Gulf. Indeed, Doris Proper 
was far too small and insignificant a district to 
furnish a sufficient number of men for a victorious 
invasion of the Peloponnesus. In this remark- 
able achievement thej' were conjoined with the 
Heracleidte, and ruled in Sparta. Doric colonies 
were then founded in Italj', Sicily, and Asia Minor. 
Strikinglj’ as all the four nations of Greece differed 
from each other in language, manners, and form of 
government, the Dorians in particular differed from 
the lonians. They preserved a certain primitive 
soliditj'- and earnestness, in contrast with the 
efl'eminacj- and grace of the latter. — The Doric 
dialect bore tlie same character; it was archaic, 
deliberate, empliatic, broad, and rough, while the 
Ionian was soft and polished ; j’et the former had a 
venerable character from its antiquitj', and was 
emploj'ed in hj'nins and in the choruses of dramas 
themselves written in Attic. It is easy, therefore, 
to underetand how the Scottish dialect has come, 
in contrast to literaiy English, to be called Doric. 
Baines called tlie Dorset dialect ‘the bold and broad 
Doric of England. ’ In philosophj', the influence of 
the Doric character was particularly visible in the 
Pythagorean school and its attachment to the idea 
of an aristocracj'. It is no less traceable in archi- 
tecture in the strong unadorned Doric pillars, 
which form so marked a contrast to the slender 
and decorated Ionian columns. For the Dorian 
mode, see Scale. 

Doric Order. The oldest and simplest of the 
three orders of Greek architecture. See Column, 
Greek Architecture. 

Doris, a small mountainous district of ancient 
Hellas, between Phocis, AStolia, Locris, and Th®?' 
salia, was the home of the Dorians 
now a part of the modern govei-ninent of Phocis.— 
Doris was also the name of a district in Asia Alinoi 
on the coasts of Caria, inhabited bj' colonists nom 
the Peloponnesus. 

Doris, a genus of gasteropod molluscs in the' 
sub-order Nudibranchiata, the type of a tamilj 
called Doridro, . and sometimes popularij’ oea- 
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lemons. The body has an elongated oval form, 
a flat ventral and more or less arched dorsal sur- 
face, a whitish, yellow- 


V) ish, or browni.sh colour, 

and usually a warty 
a skin. Two retractile 
club-shaped tentacles on 
^ the back of the head, and 

Doris : «, gills. feathery rcspiratoiy pro- 

ce.sses, sometimes reti'ac- 
tile, round the anus, are also marked characteristics. 
Tliere is no distinct mantle or adult-shell, but the 
skin of the back is slightly broadened out over 
head and ‘foot,’ and limy particles occur in the 
skin. The radula is broad, _ and many -toothed. 
Numerous species occur in British and other seas, 
but more abundantly in the southern hemimilierc. 
Some of them attain a considerable size, hew of 
them inhabit deep water. They crawl on rocks, 
seaweeds, &c., where they are often left b^’ the 
tide ; or swim in a reversed position, the foot, made 
concave bj' muscular action, serving to buoj’’ them 
up. Some of them are pretty and intere-sting 
inmates of the aquarium. 

Dorislaus, Isaac, bom in 1593 at Alkmaar, in 
Holland, came about 1627 to England, where for 
some time he held a history lectureship at Cam- 
bridge, and afterwards was appointed judge-advo- 
cate. He sided with the parliament, helped to 
bring Charles I. to his doom, and in the spring of 
1049 w.as sent back to his native land to bring 
about an alliance between the republic and Eng- 
land. He had just reached the Hague, when on 
12th May he was assassinated by a Scottish colonel 
and eleven more royalist conspiratoi-s. His body 
was brought to England, and buried in We-t- 
minster Alrbey, whence in IGGl it was transferred 
to St aiargaret's Churchyard. 

Dorking', a pleasant old-fa«hioned market- 
town of Surrey, stands in a picturesque valley near 
the base of Bo.': Hill (590 feet), 24 miles SSW. of 
London. Its new church, with a .spire 210 feet 
high, is a memorial to Bislnm AVilberforce, who 
met his deatli riding over the Downs near Dorking 

(1873). Deopdene, 
a * the lovely se.at of 

S ^ ‘Anastasius’ Hope, 

^ Ji , where Beaconsfield 

//fBk » wrote Coningshy, is 

w close to the town. 

' K battle of Dork- 

scribed by General 
Chesney in 1871, is 

( °85f) 3490 ; ( ISSI) 

Dormant 
Vitality.’ See 

desiccatiox, Hi- 
— i— bernation. La- 

tent Life, Mud- 
Doimer AVindois’. FISH, ROTIFERS, 

(From flio Cli.itc.iu tie Josscliii, SUSPENDED ANI- 

Brittiny, end of the 15tli century.) JIATION, TrANCE. 

-r- . Dormer, or 

Dor.mer n INDOW, IS a window placed in a small 
gable rising out of a sloping roof, often made use of 
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for the purpose of enlarging and ligliting the attic 
or garret-rooms of modern houses. It is also popu- 
larly known as a storm-window. Dormers do not 
appear to have been in use before tlic middle of 
the 14tii century. After that date they weie 
greatly enqiloyed, especially in the later doinestic 
Gotliic edilicc«. Tliose of the HGtel de Arille at 
Rouen are amongst the most splendid examples. 

Dormitory (Fr. ilormiioirc, from Lat. dor- 
mirc, ‘ to sleep ’), a sleepin" ajiartment in a monas- 
tery, or other similar establishment. Donnitoiics 
arc usually of considerable size, sometimes liaving 
a range of cells or ‘ cubicles ’ partitioned ofl' on each 
bide. In schools, the dormitories are bediooms. 

Dormouse (Lat. dormire, ‘to sleep’), a com- 
mon name ajqilicahle to any member of the rodent 
familj’ Myoxida', but c.specially used with refer- 
ence to various species of !Myo.xns and Muscar- 
dinus. The dormice may be described as arboreal 
rodents, sqviinel-like in form and habit, ■ but are 
classilied in the mouse-like or Myomorph section 
of the order Rodentia. 'riiey have long liaiiy 
tails, short fore-limbs, tolerably large _e3'e«, and 
large, almost naked ears. The head is nanow, 
the upper lip cleft, the body compressed, the 
thumb nidimentary, the molars with moi'e or 
less marked transverse enamel folds. They live 
among trees and hushes, are principally twilight 
animals, and as their name (sleeping-mice) implies, 
hibemate. In their distribution thej’ are conlined 
to the Old M'orid, in its jialajarctic and Ethiopian 
regions. The family includes four genera — Myoxus, 
Muscardinus, Eliumys, and Gr.aphiurus. Remains 
of dormice are found in Miocene strata. 

The Common Dormouse (Muscardinus avclla- 
iiaritis) is a pretty little animal, about three inches 
in length, not including the bush.v tail, which is 
almost as long as the body. The general colour is 
a beautiful tawnj' yellow, but there is white on 
throat and breast. It is widely distributed from 
Britain and Isc.andinavia to Tnscanj' and Tnr- 
ke.y, and is e.speciallj' fond of hazel-cop.se.®. It 
feeds on_ nut.«, seeds, berries, buds, iSrc., grows 
veiy fat in autumn, sleeps intennittently through 
the winter in a round giassj' nest a little above tlie 
ground. It bi eeds in spring, but, in some cases at 
least, also in antnmn. It is the onlj' British dor- 
mouse. — The Loir or Eat Dormouse (Myoxus glis) 




Dormer 'Window. 

(From tlm Cliat-cau de Jossclin, 
Brittany, end of the 15th century.) 


Dormouse ( avcUanarixis). 

is about twice the size of the common dormouse, 
and ha^ the hairs of the tail in two rows, as in 
squirrels. It is aslien-gi’ay, sometimes broivnish 
above and white below. In its distribution the 
loir IS restricted to the south. The favourite 
Jjaiints aie in oak and beech woods. It is very fond 
rni even to become carnivorous, 

i • f^oman epicures esteemed its flesh, and fattened 
it in tneiv glii'cu'ia. It is still cooked by the Italians. 
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— The Garden Dormouse (EMoniys nitela) is a 
destructive thief, smaller and more active tlian the 
. last, common in Central and Western Europe. It 
is justly persecuted for the damage it does in 
orchards, ndiere it is said to destroy much more than 
it eats. — In the genus Graphiurus'the tail is shorter 
and ends in a hrush-like tuft of hairs. The molar 
teeth are very small, and the cross' enamel folds 
are hardly developed. See Rodent. 

Dovubivn, a town in the Austrian district of I 
l^'orarlberg, on a small affluent of the Lake of Con- 
stance, 7 miles S. of Bregenz by rail, ■with im- 
portant cotton-factories, and large iron and brass I 
foundries, brick and lime kilns, and sawmills. 
Pop. (1880) of the four villages which form the 
town, 9307. 

Doriier, Isa.\k August, a great Protestant 
theolo^an, born 20th_ June 1809, near Tuttlingen, 
in Wurtemberg, studied theologj' and philosophy 
at Tubingen, next travelled in England and Hol- 
land, and had already filled chairs at Tubingen, 
Kiel, Konigsberg, Bonn, and Gottingen, when in 
1861 he was called to be professor at Berlin. Here 
he died, 8th July 1884. Dorner for many years 
took an active share in the administration of the 
church, but was saved from ever becoming a 
partisan by a singularly fair and well-balanced 
mind, and by his stronjj grasp of a real historical 
spirit, which he has done much to impress on 
modern German theology. His greatest work is 
the History of tlie Development of the Doctrine of 
the Person of Christ (Eng. trans, 5 vols. 1861-63). 
Besides this, his History of Protestant Theology 
(1867), \\\% System of Christian Doctrine (1880-Sl), 
and his Christian Ethics (1883), through their 
English translations, have become handbooks in 
England and America. 

Dorilick, , a species of figured linen, named 
from Tonrnay or Doovnik in Flanders. The 
‘ mystery,’ introduced into England, was long con- 
fined by law to inhabitants of Norwich and PuTham. 

Dornoch, the county town of Sutherland, 7 
miles SSE. of the ISIound station, and 40 NNE. of 
Inverness, stands near the entrance ■ to Dornoch 
Firth, which, lunning 22 miles inland; sejiarates 
Sutherland from Ross-sliire. It has splendid golf- 
links, a tower of the old bishop’s palace, handsome 
county buildings, and the former cathedral of the see 
of Caithness (1245), which, burned in 1570, was re- 
built for the parish church in 1837, and contains a 
statue by Chantrey of the first Duke of Sutherland. 
The last witch burned in Scotland suffered at Dor- 
noch in 1722. It was made a royal burgh in 1628, 
and with Wick and four other towns returns one 
member to parliament. Pop. ( 1861 ) 647 ; { 1881 ) 
497. 

Dorogoi (Dorolioi), a town of Roumania,_in the 
extreme north of Moldavia, on the Sbishja, 70 
miles NW. of Jassy. Pop. 14,000, nearly half Jews. 

Dorp, a town of Rhenish Prussia, on the 
Wupper, 15 miles ESE. of Dii.sseldorf, with apaper- 
factoiy, and large manufactures of iron and steel 
wares. Pop. (1885) 13,285. 

.Dorpat, oi-Derpt (Old Russian Estho- 

nian Tartolin), a town of Russia, in Livonia, on 
the Embach, here crossed by a fine granite bridge, 
165 mites (247 by rail) SW. of St Petersburg. It 
consists of a town proper, with two subui'bs. The 
Doniberg Hill, on the right bank of the river, was 
during the middle ages occupied by the citadel, 
cathedral, and bishop’s palace, on whose site noiv 
rise an observatory, the university library, schools 
of anatomy, c&c., with tasteful gardens and pro- 
menades ; and close by are the other university 
buildings and ■ the town-house. The univereity, 
founded in 1632 by Gustavus Adolphus, was re- I 


established by Alexander I. in 1802, and since May 
1887 has been thoroughly Russianised, the final 
reorganisation of the law faculty taking effect in 
1889. It has five faculties, above 70 professors and 
lecturers, and_ about 2000 students. There is a 
notable botanical garden. Dorpat was a Hanse 
town in the 14th and 15th centuries, and was alter- 
nately captured by Swedes, Poles, and Russians 
until 1704, since when it has remained in Russia’s 
possession. Thrice was a great part of the town 
levelled to the ground ; on the last occasion, in 
nos, it was practically destroyed. But both from 
these calamities and front tlie great fires of 1763 
and 1775 it has recovered, and it is now, after 
Riga, the handsomest and best-built town in the 
province. It possesses large printing establish- 
ments, breweries, manufactories of cigars, tiles, 
and pianofortes, and has a considerable trade in 
wood, coi-n, and flax. Dorpat has long been a 
centre and hearth of Germanism in the Baltic pro- 
vinces, in spite of official measures of Russification. 
Pop. (1885) 30,643, mostly German. 

D’Orsay, Alfred Guillaume Gabriel, 
Count, the last of the ‘dandies,’ was born in 
Paris, 4th September ISO]. The son of General 
D’Orsay, a distinguished French soldier, he early 
entered the service of Louis XVIII. as a lieutenant 
in the Garde du Corps. It was while his regiment 
was stationed at Valence on the Rhone in 1822 that 
he made the acquaintance of Lady Blessington 
(q.v.), who was travelling on the Continent with 
her husband. An intimacy soon sprang up between 
the binlliant countess and the still more brilliant 
Frenchman, and D’Orsay resigned his commission, 
and attached himself to the Blessingtons, with 
whom he travelled in Italy and elsewhere, until 
1827, when as if to ‘regularise’ his irregular 
position in the family, he was married to Lady 
Harriet Gardiner, Lord Blessington’s fifteen-year- 
old daugliter by a former wife — a marriage which, 
as may be supposed, turned out unhappily. In 
1829 Lord Blessington died, and D’Orsay separated 
formally from his wife, and took up his aesidence 
at Lady Blessington’s, in Mayfair first, and then at 
Kensington, where for twenty years thej’ defied the 
conventions in the midst of a society of authois, 
artists, and men of fashion. D’Orsay was not only 
one of the handsomest men of his time, well bred, 
well dressed, the mirror of fasliion and the mould 
of foi-rn ; but lie was an accomplished painter and 
sculptor, an author of no mean power, an excellent 
talker, and a genial companion. An intimate 
Riend and constant supporter of Louis Napoleon, 
he naturally looked for a position when the exile 
became prince-president and the host a banknipt ; 
but the office for which he was so admirably fitted, 
that of Director of Fine Arts in Paris, was con- 
ferred upon him only a few days before his death 
on 4th August 1852. 

Dorse, a small variety of Cod (q.v.). 

Dorset, Earl op. See S.^tckville. 

Dorsetsliire, or Dorset, a maritime county 
in the south of England, on the English Channel, 
between Hampshire on the E. and Devonshire on 
the tv. Its greatest length is 58 miles ; greatest 
breadth, 40 ; average, 21 ; and area, 998 sq. ni., or 
627,265 acres, of ivhich a third .is arable, a ninth 
Avaste, and the rest pasture. The coast-line is 
75 miles long, ivitli fine cliffs and headlands. St 
Alban’s Head (354 feet high) and Golden Cap 
( 619 feet high ) are among the highest coast points 
between Dover and the Land’s End. Off Swauage 
was fought the first naval battle in English liistor.y, 
that of Alfred the Great against the Danes in 8/6, 
Avhen 120 of the Danish fleet were driven on tlie 
rocks aiicl destroyed. - Akoufc midway in the coas^ 
line is Portland, an island, so called, but connected 
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ivith the inainland hy a remarkahle formation 
known as Cliesil Bank (q.v.)i ‘vvliich, extending 10 
miles towards Abhotslmrj-, incloses a narrow tidal 
inlet, called the Fleet, with decoy ponds, and a line 
swannery of about 1000 swans at Abbotsbury. 
Tliere is a dangerous sea called ‘ The Hace,’ about 
a mile to the south of Portland, formed by the meet- 
ing of the tides. There are two lighthouses at 
the end of Portland, also one of more recent erec- 
tion at Anvil Point near Swanage. Portland 
(q.v.) contains a large convict establishment, a 
line breakwater, harbour of refuge, coaling station 
for ships of war, and extensive fortifications. 
Chalk downs run along the south coast, and 
through the middle of the county nearly from 
east to west. The highest point is Pillesdcn Pen 
(934 feet). The chief rivers are the Stour and the 
Froine. Geologically, Dorsetshire consists of strata 
of plastic clay, chalk, oolite, lias, with some weald 
and greensand, liemains of colossal reptiles have 
been found at Lyme Regis and near Swanage. 
The chief mineral productions are the celebrated 
j Purbeck and Portland building-stones, and white 
china and pipe clays. At Swanage is found the 
celebrated Purbeck marble, seen in many English 
cathedrals. The climate is mild. The chalk liills 
i or downs are covered with short fine pasture, on 
whicli countless numbei’s of Southdown sheep are 
fed. The soil is chielly sand, gravel, clay, and 
chalk. Dorsetshire is mainly a pastoral county, 
producing sheep, cattle, cheese, and butter; but 
some wheat, barlej’, hemp, linseed, hops, &c. are 
raised. Sainfoin is groAvn on the chalk hills. 
There are small manufactures of_ linen, silk, 
woollens, flax, hemp, buttons, stockings, and ale 
and cider. Pop. (1801) 114,452; (1841) 175,054; 
(1871) 195,537; (1881) 190,979. Since 1885 the 
county sends four members to parliament; the towns 
of Dorchester, Bridport, Poole, AVevmouth and 
Melcombe Regis, Shaftesbmy, and B’^arehani, for- 
merly sending up ten members, ceased to he separate 
constituencies in tliat year. Tlie London and South- 
■\Vestevn, Great Western, and Midland Railways 
run through Dorsetshire. Dorsetshire has ancient 
British and Roman remains, as stone circles, crom- 
lechs, barrows, camps, an amphitheatre, and three 
Roman stations ; and a chambered long barrow, 
known as Gray Mare and Colts, near Gorwell, was in- 
cluded in the Protection of the Ancient Monuments 
Act ( 1888 ). There are some remains of 40 abbacies, 
priories, hospitals, (itc. The rains of Corfe Castle 
(q.v.), a seat of the Saxon kings of Wessex, are 
among the grandest in England. The scenery of 
Dorsetshhe has been rendered familiar to many out- 
side the county by the works of Barnes and Hardy. 
For the speech of the people, see Dialect ; and 
see Hutchins’ History of the County of Dorset 
(2vols. 1774; 3d ed. _4 vols. 1861-73), and Worth’s 
Dorsetshire (1882), with other books cited in C. H. 
Mayo’s Bibliotheca Dorsetiensis ( 1885). 

Dorsteiiin. See Coxtrayerva. 

Dort, or Dordrecht, a town of the Nether- 
lands, in the piovince of South Holland, is situated 
on an island formed by the Maas, 10 miles SE. 
of Rotterdam by lail. An inundation in 1421, 
in which upwards of 70 villages were destroyed 
and 100,000 people drowned, separated the site 
upon which Dort stands from the mainland. It 
is one of the oldest, as in the middle ages it was 
the richest of the trading towns of Holland; 
and its trade is still considerable. Among its chief 
buildings are a Gothic cathedral (1363) and a hand- 
some town-hall (1339). The town is traversed 
by canals, and the largest East-Indiamen, and 
grgantio wood-rafts whiclr come dorvn the Rhine 
from the Black Forest and Switzerland, are 
accommodated in its roorrry harbour. Close by 


Dort was founded ur 1013. Here in 1572, the 
States of Holland, after the rer olt from Spaiir, held 
their first assembly; and sat from 13th November 
1618 to 19th May 1619, the conclave of Protestant 
divines known as the Synod of Dort, which con- 
demned the doctrines of Anninius as heretical, 
and affirmed those of Calvin (see Arminius). 
The liouse in n-hiclr the synod sat has been 
denrolished. Doi-t is the birthplace of the brotheiB 
De Witt, of Cuyp, and Aiy Scheffer ; to the last 
a statue was erected in the niarket-irlace in 1802. 

Dortllinndy the most important town of 
Wesriihalia, lies in the fertile Hollweg plain, near 
the Emscher, 74 miles NNE. of Cologne by rail. 
In 1846 its inhabitants numbered only 8732, and 
it owes its srrbsequent increase to the development 
of the Westphalian coal-mines. It is the head- 
qnartei-s of the mining authorities of Westphalia, 
and an important railw,ay centre; and it has 
nnmerons iron and steel works, and manufactures 
of mining material, nail-making and other machines, 
safes, thread, bricks, timber, and Hour. In the 
town there are also more than .30 breweries, most 
of the beer being exj)orted. The history of Dort- 
mund goes back into the earliest middle-age tiadi- 
tions, figuring from the Sth centu^' under the 
names or Thcrotmanni, Thcromunni, TnUmanni, 
and Dorpmumle. Subseqnentlj’ it became a free 
Hanse town, but was ceded to Pnissia in 1815 
at the Congress of Vienna. It still possesses 
several old churches, and an aged linden marks 
the site of the famous free court of the Velmigeiicht 
(q.v.); but since the walls were removed in 1863, 
the general aspect of the town has become quite 
modern. Pop. ( 1885 ) 78,435. 

Dory {Zcjis), a genus of bony fishes in the 
mackerel family (Scorrrbridre). The body is Iriglr 
and laterally compressed ; the scales are very small 
or absent ; the dorsal lin bear's nine or ten spines ; 
and there are bonv plates at the root of the dorsal 
and anal fins, and on the ventral surface. The 
best knowpr of the six species is the John Dor}' 
[Z. faber), found in the Dlediterranean and off the 



J ohn Dory ( Zeus fabci'). 

Atlantic coasts of Europe. The name is possibly 
a corruption of jaune dorie (yellow-gilt), which 
well describes the prev.alent yellowish colour and 
metallic sheen. According, however, to Skeat, the 
I John’ is merely the ordinary English name (cf. 
‘y«c/;-snipe ’ ). The colour rs sometimes olive- 
brown, arid there are two dark patches on the 
sides, which are (as in the haddock) fancifully 
interpreted as the marks of the apostle Peter’s 
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fingers.^ Others liave referred the marks to St 
Christopher. Tlie John Dory disputes with the 
Chimtera the title of ‘ king of the herrings.’ It 
follows rather than leads shoals of herring ami 
other fishes. The body is gi-eatlj' compressed, 
and tlie nuniei-ous bony plates bear .spines; the 
head is veiy large, and the gape wide ; the teeth 
are feeble ; the membrane between the long spines 
of the dorsal fin is prolonged into beautiful waving 
filaments. The doiy is on the whole sluggish, 
but feeds voraciously oh pilchards, breams, and 
other fishes, &c. It has been known to attain a 
length of 22 inches, and a weight of 18 lb. It 
has for long been greatly esteemed for the table. 
The other species are widely distributed ; one is 
known in Australian seas. On the British coasts, 
other fishes, such as the Silver Haddock, are errone- 
ously called by the name. 

Ddsch, an Arabic word meaning ‘treading,’ 
denotes a remarkable ceremonj% which, until its 
suppression in 1884, used to take place in Cairo 
annually on the feast of the prophet’s birth, in 
the third month of the Mohammedan year. A 
party of dervishes of the Sa’di order, to the 
number of a hundred or more, laj^ down on their 
faces, side by side, with their arms doubled under ■ 
their foreheads. A dozen more ran along upon 
their comrades’ prostrate backs, beating drams, and 
shouting ‘ Allah ! ’ Then the sheikh of the order, 
mounted on a good-sized horse, which ambled with 
a fine action, rode along upon the line of bodies, 
from whom audible prayers could be heard proceed- 
ing. The horse trod upon each man twice, yet, as 
the sheikh passed on, those behind rose up appar- 
ently unhurt. This has however been disputed, and 
evidence has been produced of considerable injury 
inflicted by the iron-.shod hoofs. It was in conse- 
quence of this that the Khedive Tewfik suppressed 
tliis singular religious rite. See Lane, Modern 
Egyptians, xxiv. ; Butler, Court Life in Egypt. 

. DositllCllS was a Jewish heresiarch of the 1st 
century A. D., who insisted on a painfully vigorous 
observance of the Sabbath, and died of excessive 
fasting. — Thei-e was also a grammarian of this najiie 
in the 4th centurj^, who wrote a Latin grammar 
for Greek boys. 

Dost Mohninmcd. See Afghanistan. 

Dostoicffsky, Feodor Mikhailovich, a 
Russian novelist, was born at, Moscow in 1818, 
passed through the imperial school of engineers, and 
after a short trial of the army adopted literature 
as a profession. His first storj^. Poor People ( 1846), 
which painted with unsparing trath the condition 
of the peasantry and the more hopeless state of 
the poor in the cities, at once drew attention to 
him, and to several less noteworthy works that 
followed. At this period he became involved in 
the Communist plots of Petrooheffsky, and in 1849 
w^ condemned to twelve years’ labour in the 
mines, and deported to Siberia. In 1856 he was 
permitted to return to St Petersburg, where in 
1860 he published an account of his prison life 
(Eng. trans. 1887). His masterpiece. Crime and 
Punishment, which appeared in 1868, is one of the 
most powerful and affecting works in the whole 
range of modem fiction, realistic, but not with 
Zola’s realism ; strong in its grasp of character 
and its unshrinking analysis of motive ; uniqiie 
in a magnetic sympathy that impels the reader 
to identify himself with characters often sordid 
or repulsive, dwelling in an atmosphere of misery ; 
and finally, is in its teaching good and ennobling. 
There is an English vereion (1886), and a French 
translation by Victor Derely. Other ivorks that 
have appeared in English are Injury and Instilt, 
The Idiot, Friend of the Family, and The Gambler. 
Dostoieffsky died at St Petersburg, 9th Febraary 
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1881. In his later writings he developed an intense 
but scarcely enlightened patriotism, combined with 
an intolerance of European ideas, and a stubborn 
resistance to any liberal views attributed to the 
government. 

Dotterel {Endromias morincllns), a kind of 
plover, known in Britain as a bird of passage, 
though sometimes breeding at high elevations on 
the hills. It is widely distributed in Europe, in 
the north in summer, in the south in winter. A 
nearly related species {E. asiatica) has a shnilar 
distribution in Asia. The dotterel is about nine 
inches and a half in its whole length. In summer 
plumage, the upper parts are of a brownish-gray 
colour, the feathers edged with deep red ; the 
cheeks, throat, and a band above the eyes, white ; 
the breast bright rast-colour, with a white patch 
on the upper part of it, bounded above by a blackish 











Dotterel {Eudromias mwinellus). 

line ; a conspicuous black patch on the middle of 
the belly ; some of the tail-feathers tipped with 
white. The winter plumage is much less definite. 
The bird is proverbial for its tame stupidity ; but 
this is due to its unacqnaintanoe with man’s evil 
intent. It becomes shj' and watchful after a little 
experience. It is much esteemed for the table, 
and well known in the London market. The name 
Ring Dotterel is applied to a sandplover frequent- 
ing the shore (.lEgialites hiaticula), which seems to 
serve as sentinel to dunlins and sandpipers. Both 
Eudromias and ALgialites were formerly included 
along with the plovers proper (Charadrius). See 
Plover. 

Donnrncncz, a port in the French department 
of Finisthre, on the Bay of Douarnenez, 8 miles 
NW. of Quimper bj"^ rail. It is important for the 
sardine-fisherj', and has a pop. of 8637. 

Dowiy (Roman Duaeum), a town in the French 
department of Nord, on the river Scarpe, 20 
miles S. of Lille by rail. It is one of the chief 
militaiy towns in the north of France, is strongly 
fortified, contains an important arsenal, a cannon 
foundry, and a school of artillerj'. The principal 
buildings are the churches, the h6tel-de-ville, the 
public library, containing 100,000 printed volumes 
and 3000 MS'S., the museum, hospital, and artillery 
barracks. The manufactures include lace, cotton, 
oil, soap, and iron machineiy; and there is an 
active trade in com, seed, and linen. Pop. (1881) 
21,703; (1886) 29,172. During the middle ages 
Douay was a constant bone of contention between 
the Flemish counts and the French raleis. It 
passed with the rest of Flanders under the dominion 
of Spain, but was taken by Louis XIV. in 1667. 
It was captured by the Duke of Marlborough in 
June 1710, but on the withdrawal of the allies was 
re-occupied by the French, who were confirmed in 
their possession of it at the Peace of Utrecht. 
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For more than two centuries Douay was the 
rallying-point of Itoman Catliolie exiles from Great 
Britain. Tliere were several educational and reli- 
gious liouses established in the' town in connection 
with the English and Scottish niis.sion. The Eng- 
lish College, the parent and model of similar insti- 
tutions at Rome, Lisbon, and elsewhere on the 
Continent, was founded in 1568, the tenth year of 
Elizabeth’s reign, by IVilliam, afterwards Cardinal 
Allen (q.v'.), as a house of studies for the English 
clergy abroad, and as a seminary or niu-sery for 
ecclesiastics destined for the English mission. Tlie 
college was affiliated to the Douay UniyersiU’’, 
which had lieen founded in 1562 by King Philip II., 
in whose dominion the town tlien was. Allen’s 
foiindation was supported by pensions from the 
Spanish king and from the pope. The first batcli 
of four missionaries was sent into England in 1574. 
Political disturbances led to the migration of the 
college, in 1578, from Douay to Rheims, where it 
was under the protection of the king of France and 
the Guises. A colony of students from Rlieims in 
1578 formed the nucleus of a second college at 
Rome, under the government of the Jesuits; and 
the two establishments together sent into England, 
before 1586, about 250 priests, of whom no less than 
60 suffered death at the hands of the executioner. 
The most flourishing period of Allen’s college was 
that of its sojourn at Rheims (1578-93), tliough 
before the return to Douay it had begun notalny 
to decline. On Allen’s aijpointment as cardinal in 
1587, and his consequent removal to Rome, the 
college was torn with internal dissensions, studies 
were neglected, and scandals ensued. It was at 
Rheims that the English Roman Catholic version 
of the Bible was begun by Dr Gregory Martin, 
with the assistance of Allen, Dr Bristow, and 
others. The New Testament was printed at 
Rheims in 1582. The Old Testament, also ti-ans- 
lated by Martin, with notes by Dr Worthington, 
was ijot coTupleted and published until 1610 at 
Douay, and hence the veraion as a whole is 
comnionly kno^vn as the Douay Bible (see Bible). 
Notwithstanding its many troubles the college was 
■able to boast tliat before its dissolution at tlie 
French Revolution it had produced more than 30 i 
bishops and 169 writers, while 160 of its alumni had 
given their lives on the gallows for the papal 
cause. An interesting list of the English Catholic 
books printed at Douay will be found in Duthil- 
loeul’s Bihliographie Donaisiennc. It is said that 
valuable documents from the college archives were 
made into cartridges by the French revolutionary 
soldiers. Some few of the manuscripts, however, 
have found their way into the public library of the 
town, and othei-s .are preserved in the .archives of 
the Roman Catholic archbishopric of Westminster. 
Among the latter is the greater portion of tlie 
college Registers or Diaiies, the first two parts of 
which were edited by the Fathers of the London 
Oratory in 1878. 

The members were expelled from the college, and 
the property confiscated by tlie French govern- 
ment, 12th October 1793. A small portion of the 
property which remained unsold was restored to 
Jlr Daniel, the last president, by an ordinance of 
the French king, dated January 25, 1816. But 
further claims for compensation under the terms of 
the treaty of peace were resisted by the British 
commissionei-s on the ground that the college was 
established for objects directl 5 ' opposed to British 
law, and was to he regarded as a French rather 
than an English corporation. This decision on 
appe.al was confirmed by a judgment of Lord 
Gifford in the Privy-council, 25th November 1825. 
There is no gi-ound for the common story that the 
sum_ claimed was expended by the government in 
paying off the debts incuired by the Prince of 


Wales in adorning the Brighton P.anlion. The 
college buildings are now converted into_ the 
artillery barracks known as Les Grands Anglais. 

(3n their retuni to England, the m.a.stei'S and 
students of tlie college, among whom was Ling.ard, 
Die historian, laid the foundations of a similar 
college at Crook Hall, afterwards transfeired to 
Ushaw, near Durham. Another college at Old 
Hall, Essex, was esLablished hj' refugees partly 
from Douay, and partly from St Omers. 

There was also established at Douay a Scotch 
College. This seminary, originally founded at 
Pont-a-lMousson, in Lonuine, by Dr James Cheynej' 
of Abojuie, in 1576, was assisted by a pension from 
Queen 'Mary. After her death it was reduced to 
gi-eat straits, and could count only seven menihei-s. 
In 1.594 it moved to Douay, thence to Louvain, and 
finally w.as once more transfeiTcd toDouaj' in 1608. 
Clement VIII. placed it under the administration 
of the Jesuits. Hippolyte Curie, the son of M.aiy’s 
secretary, made over to the college by deed of gift 
a large sum of money, providing, however, that in 
case of his countiy’s return to tlie Rom.an religion, 
the foundation should he transferred to St Andrews 
University. Curie became the second rector of the 
college, and died in 1638, The college was closed 
in 1793 by the French goverament, and turned into 
a prison. It eventu.ally became the mother house 
of a congregation of nuns devoted to education, 
called Les Dames de la .Sainte Union. The register 
of the Scotch College, tlien in the bands of Sir 
Maxwell Witham of Kirkconnell, was in 1889 being 
edited by the Rev, W. Forbes-Leith, S. J,, for the 
New Spalding Club. 

The English Franciscan friars e.stablished at 
Douay a liouse of their own, which produced 
some men of reputation for learning and pietj'. 
Tlic English Benedictines did tlie same. Tliere was 
also a college of Irish ecclesiastics in the town. 
The Benedictines alone retain a footing at Douay 
at the present time. They retumecl after the 
Revolution to tlieii- old buildings, or to a portion 
of them, where they still possess a college for the 
training of English members of the order. 

A curious tract on the historj' of Allen’s founda- 
tion was written by the Rev. Hugh Tootle, alias 
Charles Dodd, under the title of The History of the 
English College at Dmiay, by R. C., Chaplain to an 
English Regiment that marched in upon its sur- 
rendering to the Allies (Lond. 1713). The First 
and Second Douay Diaries of the English College, 
Douay, with an historical introduction bj' T. F. 
Knox (1878), has been already refeired to. Full 
accounts of the hater history will be found in 
Gillow’s Haydocli Papers (1888). Compare the 
Abb6 Dancoisne’s Histoirc dcs Riablisscments rcli- 
gieux_ britanniques fondcs cl Douai avant la Re- 
volution Fmngaise, and Lc Colldge Anglais pendant 
la Revolution, by the same autlior. 

Doulile (Ger. doppelgiingcr), a kind of appari- 
tion, a person’s own likeness appealing and usually 
adnionishing the beholder of approaching death, a 
wraith ; or simply implying biloeation, wlien tlie 
same peison is supposed to he seen by otlieis in two ' 
places at once. See Appaeition and the works 
there cited ; also Lamhertini’s De Beatifeatione ; 
and for a kind of double consciousness, see Peeson- 
ALITV. Double is plajffully applied to either of 
two persons so closely resembling as to be mistaken 
for each other. 

Doullle Bnss (Ital. contrabasso or violone), 
ttie largest stringed instrument of the liolin species. 
Originally it had ohly three strings, tuned to 
A, D, G of the bass stave ; but as much of the music 
wntten for it goes down to E .and F below this 
range, a fourth string is now generally' added tuned 
to E below the bass stave. Playing the funda- 
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mental base on which the harmony rests, it is an 
indispensable part of an orcliestra, thougli it is only 
in the 19th century that special parts have been 
written for it. , Formerly its part was simply to 
double, an octave below, the ordinary base of the 
harmony, played by some other instrument, or sung 
by the bass voice. From this probably arose its 
name of double bass. Though a powerful and 
essential orchestral instrument, it, on account of its 
rough tone and difficulty of management, has not, 
except in very exceptional circumstances, been used 
as, a solo instrument. Domenico Dragonetti (1755- 
1846) was iin unrivalled performer on the double 
bass. 

Double Flowers. See Flower. 

DoiibliiiK the Cube was one of three famous 
problems which were discussed by the early Greek 
geometers, the other two being the trisection of 
an angle and the .squaring of the circle. There 
are several theories as to how the duplication pro- 
blem originated ; the statements of the ancients on 
this point being quite unsatisfactory. The legend- 
ary origin, told by Eratosthenes" in a letter to 
Ptolemy Euergetes, was tliat King Minos, when 
he learned that the dimensions of a tomb for liis 
son Glancus were to be 100 feet each way, eom- 
pbained of them as too small, and commanded the 
tomb to be doubled and the cubical form to be 
retained. Another legend, also mentioned by 
Eratosthenes, was that certain Delians, in obedi- 
ence to an oracle, attempted to double one of the 
altars, and finding a difficulty in doing so, con- 
sulted the geometers who were with Plato at the 
academy. The duplication of the cube hence came 
to be called the Delian problem. 

In whatever manner the problem originated, it 
was much older than Plato’s time, and tlie fn-st 
contribution to the solution of it was made by 
Hippocrates of Chios. He showed that the solu- 
tion could be obtained if between two straight 
lines, the greater of which was double the less, 
tliere could be inserted two mean proportionals ; 
and in this modified form the problem was ever 
afterwards attacked. Solutions were discovered by 
various geometers, Archytas, Meniechmus, Eratos- 
thenes, 'Nicomedes, and otheis, and an account of 
them will be found in the commentary of Eutocius 
on ..-Vrehimedes’s treatise Of the Sphere and Cylin- 
der. This account is translated into English in 
the Proceedings of the Edinburgh Mathematiml 
Society, vol. iv. pp. 2-17. It is often and inaccur- 
ately stated, even in mathematical books, that the 
duplication of the cube cannot be effected by 
geometry. The truth is that it cannot be effected 
by elementary plane geometry, where straight lines 
and circles are the only lines that are employed. 
By the use of the conic sections or several other 
geometrical curves, as well as by mechanical con- 
trivance's, the solution can be obtained without 
much difficulty. Nowadays the problem pos- 
sesses only an "historical interest, except for those 
persons whom De Morgan calls paradoxers. 

. DoilMillgS, the heraldic term for the linings 
of robes or nnmtles, or of the mantlings of achieve- 
ments. See Mantling. 

.Doubloon (Span, doblon, ‘double’), a gold 
piece, originally double the value of_a pistole, for- 
merly coined in Spain and Spanish Americii. 
Prior to 1848 it was worth 64s. 8d. The Doblon 
de Isabel, coined in 1848, was till 1868 equivalent 
to 20s. 8d. 

, Doubs. a department of France, on the eastern 
frontier, ad.ioining Switzerland and Alsace, has an 
area of 2010 sq. in. Pop. (1876 ) 306,094; (1886) 
310,963. It is traversed by the river Doubs (total 
lengtli, 270 miles), a tributary of the Saone, and is 
separated, on the NW., from the department of 


Haute Saone by the Ognon (120 miles), also a 
tnbutaiy of the Sa6ne. The surface is hilly, espe- 
cially in the SE. , where the Jura Mountains reach 
a height of 4600 feet. The climate is moist and- 
more rigorous than in most similar latitudes. The 
uplands are -spareely inhabited, but the population 
of the fertile river valleys is veiy thick. Agiicul- 
ture has been notably advanced since 1870 ; swamps 
have been drained and waste lands reclaimed, and 
three-fourths of the entire area is now cultivated or 
under wood. M heat and oats are the chief cereals, 
but the nne and fig-tree also thrive well ; and the 
pasturage is excellent, and rears good breeds of 
hoi-ses and goats. In the valleys great quantities 
of butter and cheese are produced. Mines of iron 
are worked, and the manufactures include iron- 
wares, clocks, glass, paper, and pottery. Doubs is 
divided into the four arrondissements of Besancon, 
Baume-les-Dames, Montbeliard, and Pontarlier. 
The capital is Besancon. 

Donee, Francis, an eccentric and learned 
antiquary, bom in London in 1757, whose easy 
circumstances allowed him from an earl.y age to 
give himself entirely to his favourite studies. He 
was some time keeper of the MSS. in the British 
Museum, and died 30th March 1834, bequeathing 
his splendid collection of books, MSS., prints, and 
coins to the Bodleian ; his curiosities to Sir Samuel 
R. Meyrick ; and his letters and commonplace- 
books to the British Museum, in a chest not to be 
opened till 1 900. Some of his works are of endur- 
ing value from their honesty and learning. Of 
these the chief are Jlhistrations of Shakespeare 
(2 vols. 1807) and The Dance of Death (1833). He 
contributed to the Arehaologia and Oentleman’s 
Magazine, edited two books for the Koxburglie 
Club (1822 and 1824), and assisted in Scott’s Sir 
Tristram, J. T. Smitli’s Vagabondiniana (1817), 
and the edition of IVarton’s History of English 
Poetry issued in 1824. 

Doligb-lllltS, small brown cakes, rounded by 
the hand, made of flour, eggs, sugar, and milk, and 
fried or boiled in lard. 

Douglas, the modem capital and principal sea- 
port of the Isle of Man, is so called from its being 
situated near the junction of two streams — the 
Dhoo (black) and Glass (gray). Douglas lies on 
the margin of a highlj’ picturesque bay, on the east 
side of the island, 75 miles NW. of Liverpool, 46 
W. of Barrow, and 94 NE. of Dublin. From the 
e.xcellence ' of the sea-bathing, and its central posi- 
tion, it has become highly popular as a watering- ■ 
place. The old town, standing on the south- 
western edge of the bay, consists of narrow tor- 
tuous streets, and presents a vivid contrast to the 
liandsome modern teiraces and villas which occupy 
the rising gi-bund beyond, and the gi'ound facing 
the north of the bay. It possesses an excellent 
landing pier; another pier and breakwater, con- 
structed of concrete cement blocks, was opened in 
'1879; the new street and charming promenade 
following the line of the bay is one of its most 
agreeable features. Conspicuous in the centre of 
the crescent of the bay stands Castle Mona, built 
by the fourth Duke of Athole, but now converted 
into a first-class hotel and winter gardens. Tlie 
Tower of Refuge, a picturesque object, occupies a 
dangerous rock in the soutliern area of the bay, 
called Conister, and was erected in 1833 for me 
safety of shipwrecked mariners, by the late Sir 
William Hillaiy, Bart., who, during his r^idencc 
at Douglas, founded the Roj’al National Lifeboat 
Institution. Douglas is the principal packet station 
of the island, witli a daily service of steamers dur- 
ing the summer months, and possesses tejegrapluc 
communication with England. Pop. (1851) 9880; 
(1881) 15,719; (1889) 20,000. 
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Doualas, a small town of Lanarkshire, on 
Douglas Water, 11 miles SSW. of Lanark. It has 
decayed from its former imnortance, thoiigli coal, 
lime, and sandstone are worked in the valley. Of 
the old kirk of St Bride, the burial-place of the 
Douglases till 1761, only the choir and a spire 
remain. !Modcm Douglas Castle, a scat of the Earl 
of Horae, is nearly a mile from the town. It is a 
poor succe.ssor to Scottts ‘ Castle Dangerous,’ now 
represented bv little more than a tower. Pop. 
1262.— The scene of the ‘Douglas tragedy’ is 
Blackhou.se Tower, on the Douglas Burn in Yarrow 
parish, Selkirkshire. 

Dougla.s, The Family of. A legend of the 
16th century told how, in the year 770, a Scottish 
king, whose ranks had been broken by the fierce 
onset of a Lord of the Isles, saw the tide of battle 
suddenly turned by an unknown chief ; how, ivhen 
the victory was ivon, the monarch asked where ivas 
bis deliverer ; how the answer ran in Erse, Sholto 
Dii-gkis {‘Behold that dark-grav man ’ ) ; and how 
the warrior was rewarded with that Clydesdale 
valley which, taking from him its name of llougla-s, 
gai'e surname to lus descendants. This fable has 
long ceased to be believed. Equal discredit has 
fallen on the theory which the laborious Chalmei-s 
advanced in the Caledonia, that the Douglases 
sprang from a Fleming of the name of Theobald, 
who, between the years 1147 and 1164, had a grant 
of lands on the Douglas Water from the Abbot of 
Kelso. What was boasted of the Dougl.ases by their 
historian in 1644 still holds true ; ‘ We do not know 
them in the fountain, but in the stream ; not in the 
root, but in the stem ; for we know not who was the 
first mean man that did by his virtue raise hunself 
above the vulgar.’ It was thought likely, in the 
beginning of the loth century, that the Douglases 
and the Murrays had come or the same stock, and 
in this old and not improbable conjecture .all that is 
known on the .subject must still be .summed up. 

William of Douglas, the fii-st of the family who 
appears in record, was so called, doubtless, from 
the wild pastoral dale which he possessed. He is 
found witnessing chartera by the king and the 
Bishop of Glasgow between 1175 and 121.3. He wms 
either the brother or the brother-in-law of Sir 
Freskin of Murray, and had six sons, of whom 
Archibald, or Erkenbald, was his heir, and Brice 
rose to be Bishop of Moray. Sir Archibald is 
a witne.ss to chartei's between 1190 and 12.32, 
and attained the rank of knighthood. Sir William 
of Douglas, apparently the son of Sir Archibald, 
figures in record from 1240 to 1273, His second 
eon, distinguished in the family tr.aditions as 
William the Hardy, spoiled the monks of Melrose, 
and deforced the king’s officers in the execution of 
•a judgment in favour of his mother. He w.as the 
first man of mark who joined Wallace in the rising 
against the English in 1297. It appears that he 
possessed lands in one Engli.sh, and in seven 
Scottish counties — Northumberland, Berwick, Edin- 
burgh, Fife, Lanark, Ayr, Dumfries, and Wigtown. 

The history of his son, the Good Sir James of 
Douglas, is familiar to every one, as Bruce’s greatest 
captain in the long War of Independence (see 
Bruce). The hero of seventy fights, he is siiid to 
have won them all but thirteen, leaving the n,ame 
of ‘ the Black Douglas ’—so he was called from his 
swarthy complexion— as a word of fear by which 
English mothei-s stilled their children. He was 
.sl.ain in Andalusia, in 1330, on his way to the Holy 
Land with the_ heart of his royal master. The 
‘ bloody heart ’ in the Douglas ams commemorates 
Bruce’s dying bequest to him. His son William 
foil at Halidon Hill ; and the next Lord of Douglas, 
Hugh, brother of Lord James, and a canon of Glas- 
gow, made over the now great domains of the 
family in 1342 to bis nephew Sir William. 


Earls of Douglas.— The Doug]a.se.s had .since 
the time of William the Hardy held the title of 
Lords of Douglas ; but in 1357, Sir William of 
Douglas, who had fought at Poitieis, was made 
Earl of Douglas, and by marriage bec.ame Earl of 
Mar. In 1371 be disputed the succession to the 
Scottish crown with Bobert II., claiming as a de- 
scendant of the Baliols and Comyns. He died in 

I. 3S4. His son James, second Earl of Douglas and 
Mar, the conqueror of Hotspur, fell at Otterburn in 
1388 ; and as he left no legitimate issue, the direct 
male line of William the Hardy and the Good Sir 
.Tames now came to an end. His aunt bad manied 
for her second liusband one of her brother’s esquires, 

J. ames of Sandilands, and through her Lord Tor- 
pltichen, who.se barony was a crc.ation of Queen 
Mai-j- in 1564, is now "the heir general and repre- 
sentative at common law of the House of Douglas. 

The earldom of Douglas, meanwhile, was bestowed 
on an illegitimate son of the Good Sir James — 
Archibald, Lord of Gallow.ay, suniamed the Grim. 
By his man-iage with the heiress of Bothwell, he 
added that fair barony to the Dougins domains ; 
and having mamed bis only daughter to the heir- 
apiiarent of the Scotti.sb crown, and bis eldest son 
to tlie eldest da\ighter of the Scottish king, he died 
in 1401. His son and successor, Archibald, fourth 
Earl of Dongl.as, was, from his many nitsforinnes in 
battle, suniamed ‘The Tineman,' — i.e. the loser. 
At Homildon, in 1402, he was wounded in five 
pl.aces, lost an eye, and was taken prisoner by 
Hotspur. Next year, at Shrew.sbuiy, he felled the 
English king to the earth, but -was again wounded 
.and taken prisoner. Kepairing to France, he was 
there made Duke of Touraine, and fell at Yerheuil 
in 1424. He was succeeded by his son Archibald, 
who distinguished himself in the French wars, and 
dying in 1439, was buried in the church of Douglas, 
where his tomb yet remains, inscribed with his high 
titles of ‘ Duke of Tour.aine, Earl of Douglas and 
of Loncneville, Lord of Galloway, Wigtown, and 
Annanuale, Lieutenant of the King of Scots.' His 
son and successor, William, a boy of sixteen, is 
.said to have kept a thous.and hoi'semen in his train, 
to have created knights, and to have aflected the 
pomp of parliaments in his baronial courts. His 
power and possessions made him an object of fear 
to the Scottish crown ; and, having been decoyed 
into the ca.stle of Edinburgh by the crafty and 
unscrupulous Crichton, he was, after a hasty trial, 
beheaded, .along with his brother, within the w.alls 
of that castle, in 1440. It was before him that the 
black bull’s head was presented at table, in ‘ token 
of death.’ His Scottish earldom was bestowed on 
his grand -uncle (the second son of Archibald the 
Grim), James, surnamed the Gross, who in 14,37 had 
been made Earl of Avond.ale. His son Willi.am 
was, for a time, all-powerful with King J.ames II., 
rvho made him lieutenant-general of the realm ; 
but afterwards losing the royal favour, he seems to 
h.ave entered into a confederacy ag.ainst the king, 
by whom he was killed in Stirling Castle in 1452. 
Leaving no child, he was succeeded by his brother 
James, who in 1454 made open war against King 
James II., as the murderer of his brother and kins- ' 
man (the sixth and eighth Earls of Douglas). The 
is.sne seemed doubtful fora time, but theHamiltons 
and others bein^ gained over to the king’s side, 
Douglas fled to England. The straggle was still 
maintained by his brothers. They were defe.ated 
at Ai'kinholm (where Langholm now stands), in 
May 1455 ; and the earldom of Douglas came to an 
end by forfeiture, after .an existence of ninety-eight 
ye.ai's, dm-ing which it had been held by no fewer 
than nine lords. The last earl lived many yearn 
m England, leagued himself in 1484 with the exiled 
Duke of Albany, was defe.ated and taken prisoner 
at Locliniaben, and died in the abbey of Lindores 
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in Apiil or June 1488. So ended the elder ille- 
gitimate line of the Douglases. 

Earls of Angus. — Meanwhile a younger and 
illegitimate branch had been rising to great power. 
William, hi-st Earl of Douglas, while securing the 
earldom of Mar, also secured the affections of 
the young widow of liis wife’s brother, Margaret 
Stewart, Countess of Angus and J\lar. The issue 
of this amour was a son, George, who in 1389 had a 
grant of his mother’s earldom of Angus. George, 
fourth Earl of Angus, took part -wuth the king 
against the Douglases in 1454 ; his loyalty wiis re- 
warded 1 ) 3 ' a grant of their old inheritance of 
Douglas-dale and other lands ; and so, in the phrase 
of the time, ‘ the Red Douglas put down the 
Black.’ The ‘ Great Earl of Douglas ’ died in 1462, 
being . succeeded h 3 ' his son Arcliibald, snrnamed 
Bell-the-Cat (see James III.), who filled the highest 
offices in the state, and added largel 3 ' to the famil 3 ' 
possessions. He was succeeded b 3 ' his grandson, 
Archibald, who in 1614 married the queen-dowager 
of Scotland, Margaret, sister of Henry VIII. of Eng- 
land, and widow of James IV. of Scotland. The 
fruit of this marriage was a daughter, Margaret, 
Avho, manning the Earl of Lennox, became the 
motlier of Heniy, Lord Darnle 3 ', the husband of 
Queen !Maiy, and father of Jaiiies I'^I. The Earl 
of Angus had for a time supreme power in Scotland, 
but in 1528, the 3 'oung king, James V., escaped 
from his hands, and sentence of forfeiture was 
passed against Angus and his kinsmen. On James’s 
death in 1543, Angus was restored to his estates 
and honours. He was succeeded by his nephew, 
David, whose son, Archibald, the ‘Good Earl,’ died 
without male issue, and the earldom passed to a 
collateral^ branch. William Douglas ot Glenbervie 
became ninth Earl of Angus. 

Marquises and Duke of Douglas, and Lords 
Douglas. — William, eleventh Earl of Angus, his 
gi'andson, was created Marquis of Douglas in 163.3. 
The third JIarquis was created Duke of Douglas 
in 1703, and died childless in 1761, when his duke- 
dom became extinct, and his marquisate de\;olved 
on the Duke of Hamilton, as descended in the male 
line from William, Earl of Selkirk, third son of the 
first Marquis of Douglas. His grace’s sister. Lady 
Jane Douglas, born in 1698, and married in 1746 to 
Sir John Stewart of Grandtull 3 ', was said to have 
given birth at Paris to twin sons in 1748. One of 
them died in 1753 ; the other in 1761 was served 
heir of entail and provision general to the Duke of 
Douglas. An attempt was made to reduce his 
service, on the ground that he was not the child of 
Lady Jane Douglas ; but the House of Loi'ds, in 
1771, settled the famous Douglas Cause by giving 
final judgment in his favour. He was made a 
Britisli peer in 1790, b 3 ' the title of Baron Douglas 
of Douglas Castle, which became extinct on the 
death of his son James, fourth Lord Douglas, in 
1857, when the Douglas estates devolved on his 
niece, the Countess of Home. The title of Earl of 
Angus was claimed in 1762, as well b 3 ' the Duke of 
Hamilton as b 3 ' Archibald Stewart,_afterwards_Lord 
Douglas ; but neither urged his claim to a decision, 
and the title is still in abe 3 'ance. The right attached 
to it of bearing the crown of Scotland was debated 
before the Privy-council in 1823, when it was ruled 
that Lord Douglas’s claim to that honour, being 
a claim of heritable right, fell to be decided in a 
court of law. 

Earls of Morton.-— Sir Andi'ew of Douglas, 
who appears in record in 1248, was apparentl 3 ' a 
younger son of Sir Archibald, or Erkenbald, of 
Dou^as, the second chief of the house. His gi'eat- 
grandson (?), Sir William of Douglas of Liddesdale, 
the Knight of Liddesdale — as he was called b 3 ’ his 
contemporaries, who regarded him as ‘ the flower of 
chivahy ’ — was as.sassinated in 1353 b 3 'Jiis kinsman. 


Williani, iiist Earl of Douglas. The grandson of 
his nephew, the scholar! 3 ' and princeh' Sir James of 
Douglas of Dalkeith, married a daughter of King 
James I., and in 1458 was created Earl of Morton. 
His grandson, the third earl, d 3 'ing without male 
issue in 1553, the earldom devolved on his 3 'oungest 
daughter’s husband, the Regent Morton— James 
Douglas, great-grandson of Archibald Bell-the-Clat 
(see Morton). Aberdour and some other old 
domains of the famil 3 ' still remain with his successor, 
the Earl of Morton, who, there is eveiy reason 
to believe,^ descends legitimately in the male line 
from William of Douglas, the great progenitor of 
the race in the 12 th centur 3 '. 

James, second Earl of Douglas and Mar — the 
hero of Otterburn — had an illegitimate son. Sir 
William Douglas of Drumlanrig, whose descend- 
ants were created Viscounts of Drumlanrig in 
1628, Earls of Queensberry in 1633, Marquises of 
Queensbeny in 1681, Dukes of Queensbeny in 1683, 
Earls of March in 1697, and Earls of Solwa 3 ' in 
1706. On the death of the fourth Duke of Queens- 
beny in 1810, that title went to the Duke of 
Buccleuch ; the title of Marquis of Queensbeny' 
went to the heir male of the family. Sir Charles 
Douglas of Kelhead ; and the title of Earl of March 
went to the Earl of Wemyss. 

In 1646 the third son of the fir-st Marquis of 
Douglas was created Earl of Selkirk. In 1651 
the eldest son of the same marquis was created 
Earl of Ormond, and in 1661 Earl of Forfar. In 
1675 the foui’th son of the same marquis was 
created Earl of Dumbarton. In 1641 the second 
son of the tenth Earl of Angus was created Lord 
Mordington. In 1633 Sir Robert Douglas of Spott, 
a descendant of the Morton family, was created 
Viscount of Belhaven. Of all these titles, that 
of the Earl of Selkirk belongin" since 1885 to the 
Duke of Hamilton, and that of Earl of Belhaven, 
survive ; the others are dormant or extinct. 

See the Bistorg of the Bouses of Dougins and Angus, 
by David Hume of Godscroft ( 1G44, 1 vol. fol. ; reprinted 
in 1748 in 2 vols. 8 vo) ; and the Douglas Booh, by Sir 
William Fraser, prepared from the family muniments 
(4 vols. 4to, 1885). The Douglas cause produced a large 
literature of its own. 

Douglas, Gawin or Gavin, the poet-bishop, 
was the third son of Arcliibald ‘ Bell-the-Cat,’ 
fifth Earl of Angns, and was bom about 1474. 
He was educated at St Andrews for the priest- 
hood, and in 1496 was firet presented to Mony- 
musk, Aberdeenshire, but ere long was appointed 
to' Prestonkirk, near Dunbar, then called Haueh 
or Prestonliaugh. In 1501 he was made dean or 
provost of St Giles, Edinburgh, and while holding 
these preferments lie wrote all his poems. From 
the marriage of his nephew, the sixtii Earl of 
Angus, to the widowed queen of James IV., 
Douglas expected rapid preferment ; hut the 
Jealousy of the nobility and the Regent Albany 
was such that he was disappointed of the abbacy 
of Aberhrothock and the archhishopric of St 
Andrews, and when, through the influence of the 
queen, he had obtained the bishopric of Dunkeld 
directly from the pope (January 1515), he was 
imprisoned, on an old statute for receiving bulls 
from the pope, and not allowed to be consecrated 
until more than a 3 'ear after. On the fall of the 
party of Angus, after the queen, stung by his ill- 
treatment, had flung herself into the arms of 
Albany and determined on a divorce, the bishop 
fled to England to obtain the aid of Henry VIII., 
but was suddenly cut off at London by the plagiio 
in 1522, and buried in the liospital church of the 
Savoy. TJie tliree extant poems of Gavin Douglas 
are The Falice of Honouv, most likely written lu 
1501, an allegory of the life of tlie virtuous man ; 
a translation of the Bfncid, with prologues ; and 
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King Kart, an allegoiy of the human heart in its 
struggle ■with the temptations of the flesh, not 
printcil in its author’s lifetime, nor apparently till 
it appeared in Pinkerton’s Ancient Scottish Poems 
(178C). There is also a minor poem entitled 
Conscience, -whose beauties are sadly marred hy 
its exeessive conceits. Throughout his verse • 
Douglas shows his deep indehtedness to Chaucer, 
but Jiis . youthful exuberance of ornament, his 
sense for colour and splendour, and the vigour 
of his ‘braid and plane’ Scotch dialect, are his 
own. His JEncid, which he finished most likely 
about 1513, was the first vemion of a Latin classic 
published in Britain ; it remains to Gavin Dotmlas 
no small achievement in the history of En^ish 
literature, that ‘ in a barbarous age he gave rude 
Scotland Virgil’s page.’ His collected works irere 
edited by the late Dr John Small {4 vols, Edin. 
1874). See also chap. vii. of the late Dr J. M. 
Ross’s Scottish History and Litcrainre to the Befor- 
motion (1884). 

Doiiirlas, Sir Howard, Bart., G.C.B., son of 
Admiral Sir C. Douglas, was born at Gosport in 
1776, and served in Canada (1795) and in two 
Peninsular campaigns, being present at Corunna. 
He was successively governor of New Brunswick 
(1823-29), wliere he founded the univeisity of 
Fredericton, of which he was the first chancellor. 
Lord High Commissioner of the Ionian Islands 
(1835-40), and M.P. for Liverpool (1842-46). He 
wrote several treatises accepted as authoritative 
at the time, among which are An Essay on Mili- 
tary Bridges (1810), which is said to liavo given 
Telford the idea of the suspension principle; a 
treatise on Nctval Gunnery ( 1819 ; 5th ed. 1860, 
reproduced in America, France, and Spain) ; 
Observations on Carnot’s Fortifeation ; a work 
on the value of the British North American 
provinces (1831); and Naval Evolutions (1832). 
He died 9th November 1861. See Life by S. IV. 
Fullom (1862). 

Douglas* JOHX, Bishop of Salisbury, the son 
of a shopkeeper of Pittenweem, Fifeshirc, w.os bom 
14tli July 1721, He was educated at Dunbar and 
Oxford, ordained deacon in 1744, and as an army 
chaplain was at the battle of Fontenoy (1745). 
His after-life is little more than a chronicle of 
his very numerous preferments, which ended 
in his translation to the see of Salisbury in 
1791. He died 18th May 1807- Douglas only 
occasionally resided on his livings. He generally 
spent the winter inontlis in London, and the 
I summer months at the fashionable watering- 
places, in the society of the Earl of Bath, who 
was his great patron. He uvote much, mainly 
controversial : defending hlilton fiom Lauder’s 
charge of plagiarism (1750), writing the famous 
Letter on the Criterion of Miracles (1754) against 
Hume, ironical attacks on the Hutchinsonians, 
and political pampldets. He edited Captain 
Cook's _ journals. See his Miscellaneous IVoi'hs, 
with Life hy Slacdonakl (1820). 

Douglas, Sib Robert (1094-1770), a Scottish 
baronet, author of a well-known Peerage (1764). 

Douglas, Stephen Arnold, American poli- 
tician, was horn at Brandon, Vermont, in 1813, 
and in 1834 began the practice of law at Jackson- 
ville, ^ Illinois. He was elected attorney-general 
of this state in the same year, member of the 
legislature in 1835, .secretaiy of state in 1840, and 
judge of the supreme court in 1841. He was 
returned to congress in 1843-44-46, and to the 
United States senate in 1847-52-58. In the lower 
house he advocated the annexation of Texas, and 
of Oregon up to 54“ 40' N. lat., and favoured the 
war Avith Mexico, and in the senate he opposed 
the ratification of the Clayton-BuBver Treaty, 


and declared himself in favour of the acquisition 
of Cuba, his desire being to ‘make the United 
States an ocean-bound republic.’ On the question 
of slaA-eiy’ he maintained that tlie iioople of eacii 
temtoiy 'should decide Avhether it .should he a 
free state or a .slave state ; this rvas knoAvn as 
tlie doctrine of ‘ jiopular’ or ‘ squatter sovereignty.’ 
In 1860 he received tlie regular Democratic nomra- 
I ation for the presidency, the seceding delegates 
nominating Jdlin C. Breckinridge. Douglas ob- 
tained 12 electoral and 1,375,157 popular votes, 
as against 180 electoral and 1,866,352 popular 
votes cast for Lincoln, to whom, in the cany daj-s 
of the rebellion, he gave an unfaltering support. 
He died 3d June 1861, at Chicago, where an im- 
jiosing monument, .snnnounted by a statue, has 
been erected. See liis Life bv Slieclian (Ngav York, 
1860) and Flint (Phila. 1860). 

Dougins* Sir 'Willi.vm Fette.8, P.R.S.A., 

1 was born at Edinhurgli, 29th hlarch 1822. He 
studied in tJie university tliere, and was for several 
years engaged in hu.sincss. As a painter he was 
mainly self-taught, though he attended the 
Trustees’ Academy for a short time. On fust 
devoting himself to art he practised chiefly as a 
I landscape-painter, hut he soon turned to ligure- 
I .subjects, producing ‘Hndibras and Ealidi visit- 
! ing the Astrologer^ (1850), ‘Lovel and the Anti- 
quary'’ (1857), ‘The Suimnons to the Secret 
Tribunal’ (1860), and ‘ The Magic Mirror ’ (1872), 
woi'ks distinguished hy excellent colouring, and 
by especially firm, careful, and refined handling, 
liis later years have been entirely' devoted' to 
landscape Avatei'-coloure. He Avas elected A.R.S.A. 
in 1831, E.S.A. in 1854, and P.R.S.A.. in 1882; 
and he is represented in the National Gallery of 
Scotland hy ‘The Messenger of Evil Tidings,’ 
‘ The SpeU,’ and ‘ The Bihliojdiilist — David Laing, 
LL.D.’ %ee Photogravures from the Worhs of Sir 
W. F. Douglas, svith Critical Sketch, by J. M. Gray 
(1883). 

Douglass, Frederick, an American orator, 
Avas born at Tuckaboe, near Easton, hlaiyland, 
in 1817, his father being a Avbite man, his mother 
a negi-o Llave. Permitted to work in a shipyard 
in Baltimore, be in 1838 escaped to Ncav York, 
and thence to New Bedford, hlnssachusetts, Avhere 
his negro employer, yvlio bad just 'read Scott’s 
Lady of ,the Lake, induced him to substitute 
Douglass for tlie name of Bailey, confen-ed on 
him by bis mothei-. In 1841 be attended an 
Anti-slavery Convention at Nantucket, and spoke 
so eloquently on the subject of slaA'ery that lie 
was employed as agent of the Massachusetts 
Anti-slaveiy Society, and lecUired for four years 
Avitli great success. In 1845 he commenced a 
lecturing tour in Great Britain, Avhere a contri- 
bution of £130 was made to buy his freedom. 
Eetuming to America, he estahlished in 1847 
Frederick Donglass's Paper, a Aveekly abolition 
neAvspaper, at Rochester, NeAv Y'ork. He Avas 
appointed apistant-secretary to the Santo Dom- 
ingo Commission (1871), a presidential elector 
(1872), United States mamlial for tlie District of 
Cohunhia (1876-81). and recorder of deeds there 
(lSSl-86). He has published seA'eral axrtohio- 
graphical Avorlis, including his Life and Times 
(Hartford, 1881). 

Doulton, Sir Henry, the head of the famous 
firm of Lambetii potters, was bom at Lanibetli, 
24th July 1820, and on attaining his fifteenth 
year entered his father’s establishment there, 
Avhere he devoted himself to the most technical 
branch of the indnstiy, and Avorked for many 
years at the potter’s yvheel. In 1846 he com- 
menced the manufacture of stoneAvaz'e pipes for 
seAA'age and drainage, for which a special factorj' 
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■\vas_ erected near Lambeth Palace, and thus 
initiated the substitution of impervious pipes for 
the_ old_ flat-bottomed brick drains, with their 
"aping joints ; in 1848 drain-pipe works, now the 
largest in the world, were started at Rowley 
Regis, near Dudley, and at present from 25 to 
30 miles of pipes are turned out weekly from 
the vmrious Doulton works. Sir Henry. Doulton, 
hovyever', is chiefly noteworthy as having been 
mainly instrumental in bringing about the revival 
in art pottery which has since spread into everj' 
civilised country ; and his firm’s works in art stone- 
ware, silicon, impasto, terra-cotta, faience, and 
Doulton wares, have since 1870 excited the admira- 
tion of critics and gained the liighest awards of 
judges at every exhibition of note throughout the 
woiid. He was created a Chevalier of the Legion 
of Honour (1878), and was awarded the Albert 
Medal (q.v.) in 1885; and in 1887 he received the 
honour of knighthood, on the occasion of tlie 
Queen’s jubilee. Besides a staff of over two Imn- 
dred_ artists (many of them ladies) in the com- 
modious studios (1882), nearly four thousand per- 
sons are employed by the firm in London, and at 
the works in Staffordshire and Lancashire. See 
Pottery. 

Domic, a village of Perthshire, on the Teith, 
9 miles N W. of Stirling by rail. Pop. 996. Donne 
Castle, built by Murdoch, Duke of Albany, in the 
early part of the 15th centuiy, is now a magnificent 
and well-preserved ruin. It* is described in Scott’s 
Wavcrlcy,^ and was reduced to ruins by Hawley’s 
dragoons in 1746. A mile to the west is Deanston, 
with its cotton-mills, long managed by James 
Smith (1789-1850), notable as an inventor, as the 
promoter of ‘ deep draining and thorough plough- 
ing,’ and as a philanthropist. 

Douro (Span. Ducro), one of the largest riveis 
of Spain and Portugal, rises in the Pico de Urbion 
(7369 feet), in Old Castile, about 30 miles NW. 
of Soria (3445 feet above sea-level). From its 
source it flows south-east to Soria, then winds 
towards the west, and juirsues a general westward 
direction till it reaches the Portuguese border, 
when it flows south-west for about 60 miles, 
forming the boundaiy between Spain and Portu- 
gal, and then flows west through Portugal, enter- 
ing the Atlantic below Oporto. Its Portuguese 
tributaries are comparativelj' small. The total 
length of the river is about 490 miles ; it is 
navigable to Torre de IMoncorvo, 90 miles. 

Dove, a river rising 4 miles SW. of Buxton, 
and flowing south and south-east along the borders 
of Derbyshire and Staffordshire to the Trent, 
which it entere at Newton Solney, after a course 
of 45 miles. It was the fiivourite fishing stream 
of Izaak Walton, who lived here with his friend, 
Charles Cotton ; and it is still beloved of anglers. 
-t-Dovedale is a romantic glen, forming the course 
of the ‘ princess of rivers ’ for 3 miles, between 
Thorpe Mill and jMill Dale, below Alstonfield. It 
is hemmed in by fantastic walls of limestone rock, 
and presents a series of faiiy-like combinations of 
rock and wood and water. 

Dove. See Pigeon, Turtle-dove. 

Dove. In Christian art, as early as the 6tli 
century, the dove was employed as an emblem of 
the Holy Ghost, of course from the words of Luke, 
iii. 22, which do not, however, state that the Spirit 
descended on our Lord at his baptism in the bodily 
form of a dove, but simply ‘ in a bodily form, as a 
dove’ — ^i.e. with the fluttering motion of a dove. 
From, the dove being also used to symbolise purity, 
it is generally represented white, with its beak and 
claivs red, as thej’ occur in nature. In the older 
pictures, a golden nimbus surrounds its head ; the 
nimbus being frequently divided by a cross, either 


red or black. In stained glass windows we see the 
dove with seven rays proceeding from it, terminating 
in seven stare, significative of the seven gifts of the 
Holj’ Spirit. Holding an olive branch, the dove is 
an emblem of peace. When seen issuing from the 
lips of dying saints and martjws, it represents the 
human soul purified by suffering. A dove with six 
v-ings IS a type of the Church of Christ ; and when 
so employed it has the breast and belly of silver, 
and the back of gold, two wings being attached to 
the head, two to the shoulders, and two to the feet. 
The pyx containing the host was sometimes made 
in the form of a dove, and suspended over the 
altar ; and the dove is often placed on the covers of 
fonts. In this position it may still be seen in some 
parish churches in England. 

Do've, Heinrich Wilhelm, physicist and 
meteorologist, was born in 1803, at Liegnitz, in 
Silesia, studied at Breslau and Berlin, and in 1845 
became professor of Natural Philosophy at Berlin, 
where he died, 4th April 1879. He laboured suc- 
cessfully in manj’ fields of science, especially optics 
and electricity ; but his greatest services were 
rendered to meteorologj', which he did much to 
establish on a scientific basis. He was from 1848 
director of the Royal Meteorological Institute, with 
over eighty stations. To him is due, amongst a 
great variety of optical discoveries, the application 
of the stereoscope to the detection of forged bank- 
notes. Dove was a voluminous writer ; his treatise 
on the Distribution of Heat on the Surface of the 
Globe was published in 1853 by the British Associa- 
tion, and his notable Das Gesetz der Stiimic 
ed. 1874) has also been tianslated. 

Dovecot. The right of erecting and keeping 
dovecots was in England formerly a pririlege of 
manore, and was rigorously protected by law ; but 
such exceptional privileges )iave long been abolished. 
It is enacted by the Scottish statute 1617, chap. 
19, still in observance, that no person shall build a 
dovecot or pigeon-house, either in tmvn or country, 
unless he be possessed of lands or teinds of the 
yearly value of ten chalders of victual, lying within 
at least two miles of it. No person having such 
qualification shall build more than one dovecot 
within tlie ‘bounds foresaid.’ Dovecot breakere 
•are guilty of theft ; and under a rigorous Act of 
1579, a third offence of dovecot breaking was capi- 
tally punishable. See Rankine On Landownership, 
p. 129 (1884). 

Dovekie. See Rotche. 

Dover, a Cinque Port and parliamentaiy and 
municipal borough in the east of Kent, 66 miles 
ESE. of London, and the headquarters of the south- 
eastern district of the Biitish army, is not only 
a charmingly situated watering-place, but, being 
the nearest point of tlie English coast to France, 
is a seaport of rapidly growing importance. The 
admiralty pier, begun in 1847, and completed at 
an expense of over £750,000, extends seawards a dis- 
tance of over 1500 feet, forming a harbour of refuge 
with three landing-places, available for vessels at all 
states of the tide. The inner dock was enlarged in 
1874. Dover is the seat of the packet service for 
Calais and Ostend. .The fortifications comprise 
Dover Castle, which occupies a commanding posi- 
tion on the chalk cliffs, 375 feet above the level of 
the sea, and still includes some of' the old Saxon 
and Nonnan work ; Fort Burgoyne on tlie north 
side of- the town, Archcliffe Fort to the west, and 
the batteries on the Western Heights, where large 
barracks are situated. - Tliere are also the renmins 
of a Roman pharos or lighthouse, and auEarlj Eng- 
lish church, which has been restored. Dover lias a 
new town-hall (1883), a iimseum, a hospital and a 
]ar"e number of churches. It is chiefly dependent on 
its "shipping trade and its attraction as a watering- 
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place, liut sliipbuilding and sail and rope making ave 
carried on, and tlicrc are also flour and paper mills. 
Formerly it returned two membere to parliament, 
but in 1885 the number was reduced to one. Pop. 
of borough (1871 ) 28,606 ; (1881 ) 28,480. Dover is 
well sheltered bv the clifl's, and ends landward in 
a charming v<alliey leading to what is known a-s 
‘The Garden of ‘Kent.’ By the Romans it was 
known as Portus Duris ; the Normans called it 
Dovere; the French, Douvres ; whilst in Icg.al 
documents of this day the town is_ Dovar, all four 
tenus being variations of the Celtic word ‘Dour,’ 
the name of the small river which runs through the 
town. Fortified and walled by William the Con- 
queror, during whose reign it was nearly burned 
douni, noted as the place of King John’s submis- 
sion to the pope, besieged b5’’ the Frencli, held 


during the Civul War by the parliamentarians, 
threatened by the first Napoleon, and celebrated 
as the headquarters of the Lord Wardens of the 
Cinque Ports (see CJinque Pouts), Dover holds a 
distinguished place in English histoiw. Three sub- 
marine cables connect it with the Continent, .and 
here is the entrance to the proposed Cliannel 
Tunnel (q.v.). 

Dover, (l) the capital of Delaw.arc, U.S., on 
Jones’s Creek, 48 miles S. of Wilmington by rail. 
It has a State-house, and several factories for 
canning fruit. Pop. (1880 ) 2811. — (2) The oldest 
town of New Hampshire, founded in 1623, is situ- 
ated on the Cocheco River, 68 miles N. by E. 
of Boston by rail, and has large cotton-mills and 
print-works, besides manufactures of boots and 
shoes, woollens, and iron. Pop. (1880) 11,687. 

Dover, Robeet (1575-1641), the father of 
Athletic Sports (q.v.) in England, about the year 
1604. 

Dover, Strait of (Fr. Pas dc Calais), the 
channel between England .and France, connecting 
the English Channm and the North Sea, whose 
tides meet here. It is 18 to 25 miles broad, and 
6 to 29 fathoms deep. On 24th August 1875, 
Captain Webb accomplished the wonderful feat of 
swimming from Dover to Calais in 21f liours. 
See Chana^el (English). 

Dovercourt. See Harmtch. 

Doveron. See Deveron. 

Dover’s Poivder w<as first prescribed by 
Thomas Dover, M.D. (1660-1742), who in 1709, 
whilst cjmtain of a privateer, took Alexander 
Selkirk olt from Juan Feniandez. The powder is 
prepared bj’’ mixing powdered ipecacuanha root, 
1 part; powdered opium, 1 part; and sulphate of 
potash, 8 parts. The whole is tlioroughly mixed, 
and the ordinary dose is from 5 to 10 grains. 
Occasionally, saltpetre is added. It is a most valu- 
able medicine, and acts as a sudorific, increasing 
the proportion of sweat or sensible perspiration. In 
feverish conditions, where there is the dry fuiTed 
tongue, and the dry skin, and the brain out of 
order, Dover’s powder is reckoned to prove in- 
jurious; but where the tongue is moist and soft, 
the skin moist and soft, and the brain comparatively 
unaffected, Dover’s powder is of gi'eat service. In 
heartbum 3 to 4 giains will often give relief. 

Dovrcfjcld, part of the mount.ainons plate,au 
of Norway, connecting the Kiolen hlountains with 
the Jotun Fjelde, lies between 63° and 62° 40' N. 
lat. The average elevation ranges from 2650 to 
3600 feet; the highest point is Snelu-etten, 7566 feet 
The main road from Christiania to Throndhjem 
crosses tlie Dovwefjeld by a pass 3445 feet above 
sea-level. 

Dow, or Dou, Gerard, Dutch fl'cm-c-painter, 
w<as bom at Leyden on 7th April 1613. He studied 
under Bartolomeus Dolendo, an engi-ai-er, and 


Pieter Kouwenhoven, a glass-painter, and at the 
age of fifteen entered the school of Rembrandt. 
Tlie influence of the last-named master is veiy 
visible in his Arundell picture of a scene from the 
life of Tobit. At first he mainly occupied him- 
self with portraiture, but he soon turned to genre, 
treating, with extreme care, familiar subjects, 
small m scale, with few figures, and with little 
di-amatic action. The most insignificant incidents 
of daily life were precious to Dow, and were deline- 
ated with the utmost delicacy, neatness, and care. 
The richness, transparency, vigour, and liarmony 
I of his colouring are beyond all praise, but his touch 
is minute, his way of work a little trivial, and 
wanting in the Largeness and breadth which dis- 
tinguish the productions of the gi'eatcr genre- 
paintem of Holland. His works, of which about 
200 have been catalogued, arc in all the gi-eat 
European collections. His own portrait, that of 
his wife, and ‘ The Poulterer’s Shop,’ are in the 
National Gallerj’, London; his celebrated ‘Dropsic.al 
Woman’ (1663) is in the Louvre, along with ten 
other examples of his .art ; the Amsterdam Museum 
contains five of his works, and the Dresden Galleiy 
no fewer than sixteen. Dow died at Leyden in 
1675. 

Dowagev (Fr. donairiirc, from donairc, 
‘dowi-y’l.’a widow with a dower; but commonlj’’ 
the title is .applied only to the widows of persons 
of high rank. For queen-dowager, see Queen. 

Dowden, Edward, was bora, in Cork in 1843, 
and was educated at Queen’s College there, and at 
Trinity College, Dublin, where his course was re- 
markably distinguished. In 1867 he took by com- 
petition the professoi-ship of Oiatory at Dublin 
University, which lie exchanged soon after for that 
of English Literature. Dowden lias contributed 
manj' able articles to the leading magazines, and 
has proved himself a profound Shakespearian, and 
a critic of uncommon insight and capacity, by his 
Shalcspcrc: A Study of his Mind and Art (1875), 
the invaluable Shakespe.are primer (1877), Studies 
in Literature: 1789-1877 (ISIS), Southey (1879) 
in the ‘ English Men of Letters ’ series, and_ Tran- 
scripts and Studies (1888). In 1876 he published a 
volume of fair poems, and in 1888 his authoritative 
Life of Shelley. 

Dower. See Husb.vnd and Wife. 

Dowlais. See Merthyr-Tydvil. 

Dow’laS; a kind of coaise, strong, unbleached 
linen, used in England more than in Scotland for 
.sheets and pillow-cases. In both countries it is 
made into .aprons for joiners, housekeeper, and 
other, and it is still to some extent used oy work- 
ing-people for shirts. It is a plain fabric, .and is 
manufactured largely at Knaresborough, in York- 
shire, at Dundee, Kirkcaldy, and other places in 
Scotland. Since the introduction, of calico, the 
home demand for dowlas has very much diminished. 
DowTatabatl. See Daulatabad. 

Doini.'a maritime county of Ireland, in the 
south-east of the province of Ulster, 50 miles long 
(NE. to SW.) and 35 broad (NW. and SE.). 
Are.a, 612,399 acres; pop. (1841) 368,143; (1881) 
272,107. It has a coast-line of 67 miles, .or 139 
by the inlets and isles off its shores. It has 
four spacious inlets : BelLast Lough, Strangford 
Lough, Dundrain and Carlingford Bays. The 
Mourne Mountains cover 90 sq. ni. in tbe south, 
and rise in Slieve Donard to 2796 feet. The other 
parts of County Down are mostly undulating and 
billy, ivith pl.ains and fine" meadows along the 
rivers. The chief rivers are the Upper Bann and 
the Lagan. The Newry Canal admits vessels of 50 
tons, and with the Ulster Can,al opens communica- 
tion through ahnost all Ulster. Nearly one-half 
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of the entire area is under cron, mostly oats, pota- 
toes, turnips, wheat, flax, and barley. Many pigs, 
horses, and cattle are reared for export. The chief 
manufacture is linen, especially the finer fabrics, as 
muslin, woven in the houses of the small farmers, 
but hosiery, leather, salt, thread, and woollens are 
also made ; and these, with corn, butter, pork, and 
hides, are the chief e.xports. Down is among the 
best cultivated of the Irish counties, and has moi-e 
resident gentry (almost all Protestants, of English 
and Scotch descent) than any other Ulster county. 
Of its population, over 40 per cent, are Presby- 
terians, and nearly 30 per cent. Roman Catholics, 
while about 23 per cent, are Episcopalians. It 
contains 70 panslies, and since 1885 sends four 
membei's to parliament, besides one for the borough 
of Newiy. The chief towns are Downpatrick, 
Newiy, Newtownards, Banbridge, Lisburn, Holy- 
wood, and Donaghadee (with part of Belfast). 
County Down contains many ancient remains, as 
raths, round towers, castles, and abbeys. On the 
top of Slieve Croob (1755 feet) are twentj'-three 
stone cairns, one being 54 feet high. See Alex. 
Knox, History of County Dgiuii (Dabliu, 1875). 

Downliaiii Market, a town of Norfolk, on 
the right bank of the Ouse, in a flat fen country, 
11 miles S. by W. of Lynn by rail. Pop. 2631. 

Downing Street, a short street in 'Whitehall 
( named after Sir George Downing, secretary to the 
Treasury in 1667), where are the Colonial and 
Foreign Offices, with the official residence since 
1735 of the First Lord of the Treasury. Here 
cabinet councils are held, hence the temr is some- 
times employed for the goyernnient in office. 

Do'wnpatrick, or simply Down, the capital 
of County Down, situated near the influx of the 
Quoyle into the south-west end of Lough Strang- 
ford, 27 miles SE. of Belfast, and 140 NNE. of 
Dublin by rail. Downpatrick takes its name from 
St Patrick, and is the seat of the diocese of Down, 
which was united with that of Dromore in 1842. 
It returned a member to parliament till 1885. 
Vessels of 100 tons reach the quay a mile from 
Downpatrick. Its chief manufacture is sewed 
muslin. Pop. (1871) 3621 ; (1881) 3419. 

Downs (Fr. dunes, from the root dun, ‘a hill,’ 
common to the Teutonic and Celtic languages ), a 
term applied, like denes in Norfolk, to hillocks 
of sand thrown up by the sea or the wind along 
the sea-coast (see Dunes, Drift). It is also 
a general name for anj^ undulating tract of up- 
land too light for cultivation, and covered rvith 
short grass. It is specially apjrlied to two broad 
ridges of undulating hills south of the Thames, 


beginning in the middle of Hanmshii-e, and ninning 
eastward, tire one (the North Downs) through the 
middle of Surrey and Kent to Dover (about 120 
miles), and the otlier (the South Downs) through 
the south-east of Hampshire and near the Susse.x 
coast to Beach}’^ Head (about 80 miles). Between 
the two ranges lies the valley of tire "V^eald, from 
which the chalk strata have been removed by denu- 
dation. Towards the Weald, the descent from both 
Downs is rapid, and presents cliffs as of a sea- 
margin ; while the opposite slopes are gradual. 
The highest point of the North Downs is Botley 
Hill (880 feet) ; and of the South Downs, Ditcbling 
Beacon ( 858 ). Tliese uplands are covered nith fine 
short pasture, which, from its aromatic quality, 
fomrs excellent feeding-ground for the famous 
Southdown sheep. 

Downs, The, a roadstead for shipping off the 
east coast of Kent, opposite Ramsgate and Deal, 
between North and South Foreland, and protected 
e.xternally by the Goodwin Sands— a natural break- 
water with 1 to 4 fatbonis water, and often paiHy 
dry at low tide. This large natural harbour of 


refuge is 8 miles by 6, with an anchorage of 4 to 12 
fathom^ It is unsafe only in south winds. The 
Small Downs, an appendage of the Downs proper, 
lies inside the Brake Sand, has from 24 to 5 fathoms 
water, and is about 2 miles wide. The obstinate 
but indecisive battle of the Downs was fought in 
June 1666, between the- English under Monk, and 
the Dutch under De Ruyter, De Witt, and Van 
Troriip. See also Blake ( Robert ). 

Downtoii, a town of Wiltshire, on the right 
bank of the Avon, here split into three branches, 
6 miles SSE. of Salisbury. It has an Early English 
market-cross, a cruciform church, and a singular 
earthwork (the Moot); whilst 2 miles noi-th is 
Trafalgar House, presented in 1814 by the nation 
to Loi-d Nelson’s brother and successor. For the 
agi'icultui’al college (1880), see Agriculture. 
Pop. of parish, 3378. 

Doxo'logy (Gr., ‘a praising’), an exclama- 
tion or pi-ayer in honour of the majesty of God, such 
as Paul uses at the close of his epistles, and some- 
times even in the middle of an argument (Rom. 
ix. 5). Tire hymn of the angels (Luke, ii. 14) is 
also called a doxology by the Christian church; 
so likewise are the close of the ‘ Lord’s Prayer ’ 
and the ‘ Trisagion ’ (‘Holy, holy, holy’). The 
so-called ‘ Greater Doxologj',’ which is siinpl}" an 
expansion of the angelic hymn, in the Roman 
liturgy is placed immediately after the beginning of 
the Mass, and in the English Prayer-'book at the 
close of the comniiinion office. It commences with 
the words, Gloria in cxcclsis Deo ( ‘ Glory to God in 
the highest ’ ). The Lesser Doxology, ‘"Glory be to 
the Father, and to the Son, and to the Holy Ghost, 
as it was,’ Szc. , is repeated at the end of each psalm 
in the service of the Roman and Anglican churches. 
The Greater Doxology is of Eastern origin, and is 
first met with, though not in its final form, in the 
seventh book of the Apostolic Constitutions (q.v.), 
where it is described as the ‘ morning prayer ; ^ but 
it is probable that this, as well as the Lesser 
Do.xology and the ‘ Trisagion, [ came into use at a 
much earlier date, as the Scriptures began to cir- 
cuhate among the churches, the ‘ Trisagion ’ ( cf. 
Isa. vi. 3 ) being pr esumably the earliest. The origin 
of the Lesser Doxology (perhaps traceable to 
Matt, xxviii. 19) is the most obscure, and it is only 
certain that its present form is the result of the 
Aiian controversy, the second clause having been 
unknown in Christendom for several centuries. 

Doyle, Sir Francis Hastings, poet, was born 
at Nunappleton, near Tadcaster, August 22, 1810. 
He was educated at Eton, and Christ Church, 
Oxford, and took a first-class in classics in 1831. 
He was called to the bar, but his devotion to poetry 
and his innate love of horses and horse-racing were 
hardly consistent with success as a barrister. He 
succeeded his father ns second baronet in 1839, held 
lucrative offices in the Customs, and filled for ten 
yeai-s (1867-77) the chair of Poetry at Oxford, to- 
gether witli an All Souls’ fellowship. In 1886 he 
published his Reminiscences and Opinions, 1S18- 
1885, which revealed its author’s genial humorrr, 
broad sympathies, and liberal culture. Doyle died 
June 8, 1888. His two series of Oxford lectures he 
imblished in 1869 and in 1877 ; his volumes of ver se 
were Miscellaneous Verses (1841), Two Destinies 
(1844), and the Return of the Guards, and other 
Poems (1866). By his ‘ Birkenhead,’ ‘ The Private 
of the Buffs,’ ‘ The Red Thread of Honour,’ ‘ The 
Saving of the Colours,’ and ‘Gordon,’ he made 
liinrseff in an especial sense the laureate of Englisli 
heroism. 

Doyle, Richard, caricatuiist, bom in 
London in 1824, second son of Jolin Doyle (1/J/- 
1868), Mdio was himself a celebrated caricatuiist, 
under the signature H. B. He received instnlction 
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in art from liis father, and became a contributor to 
Punch, tlie current design on tiie cover being from 
his pencil, and furnished its pages witli the well- 
knou-n sketches of ‘Ye Manners and Customs of 
ye Eiiglyshe.’ In 1850 his connection wth Punch 
ceased, * owing to its criticisms of the Roman 
Catholic Chiircli, of which he w.^ a member, and 
he afterwards employed liimself in tlie illustration 
of books. Among his works of this nature may 
be mentioned the Adventures of Brown, Jones, and 
Robinson, and the illustrations to the Ncwcomcs, 
the Scouring of the White Horse, to Lei^h Hunt’s 
Jar of Honey, and Ruskin’s King of the Golden 
River. He contributed ‘Sketches of Modern 
Society ’ to the Cornliill Magazine, and published 
a Christmas book for 1869, called In Fairy Land. 
Doyle drew with care, accuracy, and skill thou- 
sands of animated little fimires, and his caricatures 
are all distinguishod by the most genial humour, 
and the most gi-aceful' drawing. He was also & 
clever painter in water-colours, and hi.s work in this 
medium was freq^uently exhibited at the Grosvenor 
Gallerj'. He died December 11, 1883. 

, RE.itsKit.UT , a leavued. Orieutalist, was bom 
Februaiy 21, 1820, at Leyden. He studied at the 
univeraity of his native cit}% and devoted himself 
especially to oriental studies. In 1844 he entered the 
MSS. Library, and in 1830 he was appointed ex- 
traordinary, and in 1857 ordinaiy professor of His- 
tory at Leyden. He died 29th April 1883. His fame 
rests chieily on his valuable works on the histoiy of 
Spain under the Moorish domination. His Histoirc 
des hlmidmans d'Espagne (4 vols. Leyden, 1861) 
is a brilliant model of what a historj' should be, in 
style, arrangement, and matter. Equally import- 
ant is his earlier work, Rechcrchcs stir I'Histoirc 
politique ctlitiiraire do I’Espagnc pendant Ic Moyen 
Age { 1849), of which a second edition, enlarged and 
completely recast, was published in 1860, and a 
third in 1881. _ In this Dozy exposed the gross and 
wilful corniptions of tlie hionkisli chroniclers, and 
destroyed many popular illusions based upon the 
Poem and Chronicle of the Cid; with much learning 
there is here, however, a tendency to pedantic hyper- 
criticism, and an exaggerated contempt for his pre- 
decessor. His most important philological work 
is the SnppUnicnt anx Dictionnaires Arabes (2 vols. 
1877-81 ), which contains a vast number of rare and 
technical Arabic words, collected in the coui-se of 
extensive reading, and explained with his usual 
learning. His otlier publications are the Hisloria 
Abhadidarum (1852), and editions of Al-Marraku- 
shi’s History of the Almohadcs ( 1847 ; 2d ed. 1881 ), of 
Ibn-Badran’s Historical Gommentary on the Poem' 
of Ibn-Abdun (1848), and of Ibn-Adhaii’s History 
of Africa and Spain (1848-52); Al-Maldcari, 
Aiialectes sitr I’Histoirc ct la LitUratwc des Arabes 
d’Espagne (1833-61); Hct Islamismc (Harl. 1863; 
French trans. 1879) ; and a speculative treatise 
entitled Die Isracliten zu MeJd:a (1864). He also 
assisted in the editing of some of the valuable texts 
of the Brill press, and in collaboration with Pro^ 
fessor de Goeje, brouglit out an edition and trans^ 
lation of Al-Idrisi’s Description de I’Afrique et de 
I’Espagnc (1866). 

Pracaiiia. See Dragon-tree. 

Draclienfcls ( ‘ Dragon’s Rock’), a peak of the 
range called the Siebengebirge, on the right bank 
of the Rhine, 8 miles SE. of Bonn, and has an 
elevation of 1056 feet. Its top, which commands 
a glorious prospect, may be gained by a mountain 
railway ( 1883). 

Drachma, Drachji, Dram. The drachma 
was a silver, coin, the unit of the money -.system 
in ancient Greece. It varied in value in different 
parts of Greece and at different times, but always 
remained the COOOth part of the talent, and the 100th 


part of the mina, and was divided into six obols. 
The Attic dracliina is estimated as cquiralont to 
OJd. of our money — veiy nearly a French franc. 
The draclima (originally ‘a handful’) was also the 
name of a weight, and 100 drachmas made a mina 
(nearly 1 lb.) in weight, as in money. The unit 
jn the monetaiy' .system of modern Greece, sinee 
1833, is .also called a drachma, which is divided 
into 100 lepta, and in 1867 w.as made equal to the 
I'l-anc of the Monet, aiy League, although since the 
renewal of the forced paper currency in 1885 it has 
been worth only .about Sid. Tlie modem Greek 
weiglit called drachma h equal to ^ oz. avoirdu- 
pois. In the British system of weights there 
were, till recently, two drachms or drams i the 
.avoirdupois, equal to oz., and the apothecaries’ 
(not now used ), equal to ^ oz. See DiRHEJi. 

I Draco (Gr. Druhon), an Athenian lawgiver and 
archon, who, in the year 621 R.c., w.as appointed 
to dmw up new laws for the disordered state. 
These, however, eflected little ch.ange in the form 
of the state ; hut by being committed to writing, 
put an end to the .arbitrary administr.ation of 
justice cm the part of thearehous, and resulted in 
the establishment of a court of appeal — that of the 
Ephet.a?. Draco's legi.sl,ation had a benefici.al and 
permanent effect upon the politic.al development of 
Athens. The extraordinary severity of these laws, 
however, which punished the slightest theft, or 
even laziness, with death, no less than sacrilege, 
murder, and treason, caused them to be often 
neglected, and made them so hated, that Solon 
was appointed to draw out a new code of laws 
(594). These rvere termed nomoi, as opposed to the 
thesmoi of Draco. Solon, though he softened their 
severity in most instances, retained that law which 
punished a murderer with death. Draco at a later 
period went to zEgina, where, after having intro- 
duced his laws, he is said to have been stilled in 
the theatre by the g.arments thrown upon him as 
a mark of respect by the people. The severity of 
his laws gave rise to a pun by Herodicus, who 
declared tliat Draco’s laws were those of a dragon 
((5r. drakon) and not of a man. Hence also 
origin.ated the metaphorical remark of Demades, 
‘ that they were written not in ink but in blood.’ 
Extremely severe and s.anguinary laws .are still 
called Draconic. 

Dr <tCO, a constell.ation in the northern hemi- 
sphere. The star y Dr.aconis, a bright star nearly 
in the solstitial colure, w,as used in determining 
the coefficient of aberration of the fixed stare. 

Drncontiiiin, a genus of Arace.n, of which one 
"West Indian species, D. polyphyllum, has a medi- 
cinal histoiy and repute similar to that of Green 
Dragon (see Dragon, Green). The poisonous 
tubere yield starch on washing. 

Draft, a written order for the payment of 
money. It is properly distinguished from a bill 
by being addressed by tbe drawer, . not to his 
debtor, but to his agent, serv.ant, or correspondent. 
This distinction is, however, little .attended to. 

Drag, a mechanism for slackening the .speed of 
c.arriages, by operating on one or more of the 
wheels. The form of drag best known to old 
tr.avellere by coach was that of the ‘ shoe,’ a hollow 
piece of iron attached by a chain to the cairiage, 
which being put below one of the hind wheels 
partially reduced the vehicle to the nature of a 
sledge; by which dragging process the c.andage 
w.as suit.ably retarded on going doivn-hill. As the 
shoe-drag required to be applied and removed with 
some inconvenient detention of the vehicle, a step 
was made in advance when a method of retarding 
a wheel without detention was discovered. This 
new process, which is known as the patent drag. 
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consists of a connected piece of nieolianism, alto- 
gether operated upon by the driver without moving 
from his seat. A handle affects a series of rods 
and level’s by which a block is pressed against 


each of ' the two hind wheels, so as to slacken 
their motion. Such is the kind of drag now 
■veij generally attached to cab.s and gentlemen’s 
private carriages. It is of French orignn. In the 
case of vehicles used for heavy loads, the level’s are 
worked by a handwheel and screw instead of a 
handle. Tram-cars have four shoes aiiplied to as 
many wlieels by a system of level’s moved by a 
handwheel and' chain, and locked by means of a 
ratchet and catch. In addition, tram-cars have 
now an emergency brake, worked by a compressed 
spiral spring, which can be released by touching 
a catch -with the foot. See Brakes. 


to foreigner’s. The dragoman is, however, much 
more than the Italian cicerone, or the French com- 
mim'onatre or mfet dc place. In Syria, for e.vample, 
he is a contractor for the management of expedi- 
tions, and undertakes to solve all the difficulties 
that arise between the traveller and the natives. 
The dragomans attached to embassies have special 
privileges. ‘ Student-dragomans ’ is a term some- 
times given to ‘student-interpreters ’ preparing for 
the consular service in the East. ,See Coxsra,. 

Dragon* ( 1 ) a name sun-iring from mj’thologj' 
and imaginative beast-lore, as the scientific title 
of a genus of arboreal lizards, of which the most 
familiar is Draco volans. The genus is especially 
remarkable for the e.xtension of the sldn of the 
sides on the prolonged posterior ribs. A parachute 
is thus formed which enables these ‘ dragons ’ to 
take rapid swoops from branch to branch. The 
tail is very long ; the skin of the throat forms a 
loose wattle ; the colours are particularly brilliant. 
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Fringed Dragon (Draco finibriatus). 

Tliere are several species inhabitants of the East 
Indies, not including Ce3don. — (2) The term dragon 
has also been applied in modern times to a large 
lizard (Thorictis dracaina) found in Brazil and 
Guiana. It attains a length of 3 feet, most of 
winch goes to the tail. Tejus and Ameiva are 
allied genera. — (3) The >ancient myths might to 
some extent be. rehabilitated in the application 
of the term ‘dragon’ to some of the extinct 
saurians. See Lizaed, Reptile. 

Dragon, in Mythologj-. In the mythical his- 
tor^^ and legendar5'’ poetry of most, nations, the 
dragon holds a prominent place as the embodi- 


ment of the antagonistic and hostile principle 
as it has oyiposed itself to man from the earliest 
period in the world’s histoi’j’.' In other words, the 
dragon is the emblem of all that is obstractive; 
loathsome, and horrible in nature, the ideal of the 
spirit of evil which is in opposition to the order, 
harmonj% and progiess of the human race. On 
the other hand, in both China and Japan, the 
‘ Bob-tailed dragon ’ is an exception, where he 
is_ regarded with veneration. ‘His fidelity as a 
friend,’ saj’s Mr Conwaj’ in his Demonology and 
Devil Lore (i. 105), ‘led to the ill return of an 
attack bj' which his tail was amputated, and ever 
since his soured temper has shown itself in raising 
storms. When a violent tempest arises, the Can- 
tonese saj' “the bob-tailed dragon is passing,” in 
the same proverbial way as the Aryan peasantries 
attribute the same phenomenon to their storm 
gods.' But this favourable aspect of the dragon is 
the exception. Again, whilst the serpent seeks the 
attainment of its object bj' cunning and deceitful 
artifices — crawling on its bellj% antLalways assum- 
ing ostensibly’ characteristics the very' opposite of 
its own — the dragon proceeds openly' to work, run- 
ning on its feet, with expanded wings, and head 
and tail erect, violently' and nithlessly' making 
onslaught on its victim, spouting fire and fui’y from 
both mouth and tail, anu wasting and devastating 
the whole land. Hence, as the universally recog- 
nised enemy of mankind, the overthrow of the 
dragon was made to figure as one of the greatest 
exploits of gods and heroes. As the highest ideal 
of human strength and courage, the task properly 
fell to Hercules ; but it u as not confined to liini, 
for we find both Apollo and Pereeus represented as 
dragon-slayers. In the Vedic mythology the dragon 
Vritra, the god of evil and dai’lcness, is in antagon- 
ism to India, the god of light and good. From 
legendai’y poetry’, the dragon passed into art, some 
of the earlie.st efforts of which probably’ consisted 
in depicting it on the shield or. carving it for the 
crest of a conqueror’s helmet. The dragon does 
not seem to have been a native emblem with the 
Homans, and when they' ultimately' adopted it as a 
sort of subordinate symbol, the eagle still holding 
the firet place, it seems to have been in consequence 
of their intercourse with nations either of Pelasgic 
or Teutonic race. Amongst all the new races 
which overran Europe at the termination of the 
classical period, the dragon seems to have occupied 
nearly' the same place that it held in the earlier 
stages of Greek life; in modern Greek folk-tales, 
the dragon is specially prominent. For the story' 
of Cadmus and the dragon’s teeth, see Cadmus. 
In the Nihchmgcn Lied, we find Siegfried killing 
a dragon at "Worms ; and the contest of Beowulf 
(q.v.), first with the monster Grendel, and then 
with the dragon, forms the principal incident 
in the curious epic which bears the name of 
the former. Even Thor himself was a slayer 
of dragons (Grimm, Deutsche Mythologie, ii. 
653). Among the Teutonic tribes which settled 
in England, it was from the firat depicted on their 
Hiields and banners, and most of the dragon myths 
of Great Britain were no doubt importations brought 
over by' early colonists — the celebrated Lanibton 
worm being a survival of an Aiyan superstition. 
The Anglo-Saxon wyrm meant equally dragon, 
serpent, and worm ; and in such names as Ormsbv, 
Ormskirk, we have reminiscences of the ‘laiuly 
[loathly'] woim ’ of the old ballads. As a device, 
the dragon appears to have been the standara 
of the West Saxons, and of the English previous 
to the Norman Conquest. It formed one m the 
supportere of the roy'al arms home by’ all our I uclor 
monarchs, with the exception of 
■who substituted an eagle. Several of the Planta- 
wenet kings and princes inscribed the hgure ot a 
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dragon on their hanner and sliields. Peter Lang- 
tofle says, at the battle of Lewes, fought in 1264, 

‘ the king schewed forth his scliild, liis dragon fall 
austere.' Amongst the Celts, it was the emblem 
of sovereignty, and as such home as the soveiaigii’s 
crest. Lord Tennyson’s Idylls have made eveiy 
one familiar with ‘ the dragon of the Great Pen- 
dragonshin,’ blazing on Arthur’s helmet, as he rode 
forth to ins last battle, and ‘ making all tlie night a 
stream of fire.’ 

The fiery dragon, or fire-drake, and the flj'ing 
dragon in 'the air, were meteoric phenomena, of 
which we have frequent accounts in old books, and, 
indeed, as Brand remarks, ‘ the dragon is one of 
those shapes which fear has created to itself,^ and 
which appeal's in circumstances, and clotlics itself 
in forms, as various as our feam. 

Of the two Hebrew words translated dragon in 
the authorised version of the Old Testament, one 
obviously means a serpent ; while the dragon in 
Bel and the Dragon is a monster. The dragon of 
the Apocalypse is identified with the old serpent, 
the devil. In Christian art, the dragon is tlie 
embfem of sfii, the usual form that is given to ft 
being that of a winged crocodile. It is often re- 
presented as crushed under the feet of saints and 
martin's, and other holy pereonages. Sometimes 
its prostrate attitude 'signifies the trium])h of 
Christianity over paganism, as in pictures of St 
George (see Geouge, St), St Michael, and St Si’l- 
vester ; or over heresy and schism, as when it was 
adopted as the emblem of the Knights of the_ order 
of the Dragon in Hungary, which was instituted 
for the purpose of contending against the adherents 
of John Huss and Jerome of Prague. 

The dragon is often employed in heraldry, and 
figures of the heraldic dragon vary considerably 
according to the fancy of the draughtsman. The 
chief characteristics are the head of a wolf, the 
body of a serpent, four eagles’ feet, bat-like wings, 
and barbed tongue and tail. An animal so repre- 
sented is said to be clragonnt. See Geifein. A 
dragon without wings is called a lindworni, or lint- 
worm, which Grimm (Deutsche Mythol. ii. 652) ex- 
plains to mean a beautiful or shining worm. It 
should be noted that in some of the older treatises 
on natural history full descriptions of the dragon 
occur, the belief in its actual existence haring been 
a widespread belief. Two of the ablest scientific 
writers of the 16th century, Conrad Gesner, professor 
of Natural Histoi'j' at Zurich, and Aldrovandi, the 
Pisan professor, have given elaborate descriptions 
of the dragon. In ancient mythology the task of 
drawing the chariot of the night was as.«igned to 
dragons, on account of their suiiposed watchfulness; 
and in devising loathsome ingredients for the 
witches’ mess, Shakespeare (Macbeth, IV. i.) .speaks 
of ‘ the .scale of dragon,’ alluding to the horror in 
which this mythical being was held. 

Dra g'Oli, Green (Arum (Dracuneulus) vul- 
garis), an Araceoiis plant, with spotted petioles 
and handsome lobed leaves, and dark-coloured 
fetid flowers, is common in Greece and other 
countries of southern Europe, and is occasionally 
to be seen in gardens. The loot-stock is acrid, 
emetic, and was formerlj' of medicinal repute in 
the treatment of piles; also (apparently for no 
better reason than the doctrine of signatures could 
draw from the spotted stems) in the treatment of 
snake-bites. 

Drngonct (CulUonymus), a genus of spiny- 
rayed bony fishes near the Gobies (q.v.), remark- 
able for having the gi11-opening.« reduced to a small 
hole oil each side of the nape, and the ventral fins 
placed under the throat, separate, and larger than 
the pectorals. The sjiecies are numerous, widely 
distributed in the tem])erate seas of tlie Old World, 


and generally finely coloured. The Gemnieons 
Dragonet (C. lyra) of the British coasts— c.allod 
Gotvdic (goivd, ‘gold’) in Scotland— is a fi.sh about 
10 or 12 ‘inches long, of a prevailing yellow colour 








Gcimncoiis Dragonet (Callionymus lyra). 

varied with spots of brown. At the reproductive 
season the male becomes very gorgeously adorned 
mtli blue and dalet spats and stripes. This I’lsh is 
also called Skiilpin or Sculpin — a name given in 
America to a marine bull-head or coitus. 

DraKOll-fly. a name applied to the members of 
a large family (Libelliilida;) of orthopterous insects, 
in the subdivis-ion technically known as Pseiido- 
neiiroptera. They are very frequently referred to 
under the title Odon.ata. They are well-known 
insects, conspicuous in their large size, brilliant 
iridescent .colouring, and rapid, restless fliriit. 
The slender grace of some forms, especially iriien 
half-concealed by the drapery of the wings, has 
suggested their Erencli title of demoiselles, while 
the Germans hint at a similar comparison in call- 
ing tliem xvasserjungfern. None the less do they 
deserve our English name, for they are indeed the 
dragons and tyrants of the insect world. 

Structure . — The body 'is long and lank; the two 
paiis of wings are large and almost equal ; the head 
is freely movable upon the thora.x ; the eyes are 
usually vei'j' large, and are associated 'with eye- 
spots ; the 'moutli organs, overlapped by a large 
upjier lip, are very strong, and remarkably adaiited 
for the capture and mastication of other insects. 

Habit . — The dragon-jlies live near water, in 
which they .spend their enrJy life. During the day 














Dragon-fly and Nymph (Libdlula depi-essa), 

they are ceaselessly active, poi.«ing in the air with 
very rapid vibrations of their wings, or darting 
over the pools indeed like ‘ living flashes of light.’ 
They rest upon bushes and the like during the 
night. Both as larv.'c and as adults they are 
exceedingly voracious, feeding chiefly upon other 
insects. The two sexes are often seen flj'ing 
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together in amatory tlance, the male clasping his 
partner’s neck -with his tail. The colom-s of the 
se.xes are often different, and the characteristic 
radiance of the male is in some cases assnmed only 
at reprodnctive maturity. The inale.s are some- 
times larger, never smaller, than the females. The 
eggs are laid under mater, sometimes within aquatic 
plants. The larvre live in the water until they are 
ready for their metamorphosis. Their voracity is 
veiy great, and is satisfied by the deft exercise of 
the peculiarly modified second pair of maxilIre 
(labium), which can be extended in front of the 
head like a pair of nippere mounted on a flexible 






Metamorphoses of Dragon-fly {Acsclma gvandis ) : 

0, larva ; b, pupa ; c, perfect insect issuing from pupa case ; 

(!, perfect insect, witli wings fuliy developed. 

stalk. This peculiar development is often called 
the ‘mask.’ In some young dragon-flies (smaller 
species of Agrion) there are leaf-like respiratopr 
plates (tracheal gills) at the end of the body; in 
most the respiration is eflected by a rhythmic water- 
cun-ent in and out of the rectum, on the walls of 
which there are numerous plate.s abundantly riddled 
by trachea;. The expulsion of the water is strong 
enough to drive the larva slowly onwards. Before 
the final moult, the larva creeps un the stem of 
some water-plant, and rests for a while. Then ‘ an 
inner impulse rends the veil of his old husk, from 
head to tail come out bright plates of sapphire 
niail.’ The wings are first small, soon ‘grow like 
gauze,’ and are perfected in the using. Tennyson’s 
well-known description of the metamorphosis is 
vividly accurate. 

Forim. — The family includes some 1500 species, 
which are widely distributed, but most abundant 
in tropical countries. Yet even the exotic forms 
do not surpass the splendour of some of our British 
species. 'There are three sub-families ; ( 1 ) Agrio- 
ninaj (e.g. Agrion, Calopteiyx ) ; (2) Aeschninm 
(e.g. Aeschna, Gomphus) ; (3) Libellulinre (e.g. 
Libellula). There are numerous British species — 
e.g. Aeschna grundis, the great dragon-fly, about 
4 inches long, and the smaller Lihelhda depressa. 
The restless activity, the splendid colouring, the 
voracious carnivorous diet, are probably associated 
facts. 

See T. de Charpentier, Libelhdincc Europcece descriptce 
et depictee (Leip. 1840); De Selys-Longchamps et Hagen, 
Eevue des Odonates on lAbellides d’Eiirope (Brussels, 
1850) ; and the works of Kirby and M'Lachlan. 

Dragonnacles, the name applied to the per- 
secution of, French Protestants, begun by Douis 


Xn . in 1681, by quartering dragoons in Protestant 
villages and houses, and giving up the inhabitants 
to the outrage and plunder of tlie soldiery, until 
they should abjure their faith. Armed expeditions 
marched through the provinces, and by their prompt 
measures many heretics were restored to the bosom 
of the church ; and in consequence, on the 22d 
October 1685, Louis revoked the Edict of Nantes 
(q.v.), that the good work might be fully acconi* 
pushed. See Camisaeds, and Hugeekots. 

Dragfon-root {Arismma atromhens), an Ara- 
ceous plant, of which the acrid tuber is applied 
to various uses in domestic medicine, especial in 
North America. 

Drag'Oli’s Blootl is a name which has come 
down to us from ancient pharmacy in somewhat 
vague application to a number of resinous sub- 
stances liroadly agi-eeing in their deep-red or 
reddish-brown colour and astringent properties, but 
of very various origin. Dmcccna draco, the Dragon- 
tree (q.v.) of the Canary Islands, yields on incision 
or even exudation from tlie stem or leaves, a variety 
which was formerly of commercial importance, and 
which is found in the prehistoric Guanche grai'es, 
apparently as an accessory of the embalming 
process. A more inmortant variety is that obtained 
from the fruits of Cedumns draco, an East Indian 
palm. The Bed Sandalwood (Ptcrocaipus santa- 
linits, a papilionaceous tree ) is another East Indian 
source, while its 'West Indian congener, P. draco, is 
of considerable importance. The allied Dalbergia 
monctaria of Guiana, and the Mexican Croton 
draco, must also be mentioned. In Australia the 
resin of Eucalyptus resinifera has also acquired the 
same name. (Jn account of its colour and astrin- 
gent properties, dragon’s blood has long been used 
in the pieparation of dentifrices ; also in alcoholic 
solution for staining marble, leather, wood, &c., 
and in oils and turpentines in the preiiaration of 
varnishes. 

Dragon’s Head (Dracoccphalnm), a genus of 
Labiatre, common in gardens, so called from the 
form of its corolla. 

Dragon’s Montli, a popular name for Antir- 
rhinum, generally replaced in common usage by 
that of Snap-dragon (q.v.). 

Dragon-tree (Draccena draco). This genus of 
Liliacem (sub-order Smilacere) is not only remark- 
able for its resin (see Deagon’s Blood), but also 



Dragon-tree (Drac<xna draco) at Teneriffe. 

through the indefinite thickening of, its stem by 
means of a cambium-like layer of embryonic cells, 
and the consequent resemblance in permanOTCe ana 
general habit to a dicotyledonous tree, the ex- 
amination of a microscopic section of a 3 'oung stem, 
however, shows that the tliickening anses not as in 
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dicotyletloiis or conifers tlirongli the activity of trae 
caniinuiu — i.e. a surviving tract of embryonic tissue 
between the wood and bast of tlie filiro-vascular 
bundles— but in an essentially distinct and simpler 
manner. The stem is at firet normally mono- 
cotyledonous in structure — i.e. with closed scat- 
tered bundles of the ordinary type. The embrj’onic 
Layer (false cambium) lies wholly outside these, and 
j grows steadily outwards, depositing new imperfect 
bundles on the inner side .alone (see MONOCOTV- 
LEDOXS, Steji). The growth is slow, but seems 
practically unlimited. Thus the great dragon-tree 
of Orotava, Tenerifle, so famous through the descrip- 
tion of Humboldt and other travellers, was about 75 
feet high, 50 feet in girth, with an internal cavity 
about 10 feet in diameter. Not simply was it of 
almost as vast size when the islands were discovered 
in 1192, but calculations, based on the observed rate 
of gi'owth of younger trees, carried it back to a 
probable age of fi'om five to six thousand years. 
Unfortunately it was blown down by a stonu in 
1868. Species and varieties of Diticrena are in great 
and increasing esteem as foliage plants. D. mar- 
ginata, stricta, iermina/is, &c. may be mentioned 
as old favourites, but a due conception of their 



Branch of Cordylinc (Dracrena) axKtralis. 


importance may be best obtained by reference to 
florists’ catalogues. Species of the allied genus 
Coidyline, especially those from New Zealand, are 
sufficiently hardy to be planted out of doors in 
summer. D. tei-minalis is used for hedges in the 
East, and boundaay marlcs in the West Indies, on 
account of its conspicuous red foliage. ' 
Dragoon, a cavalry soldier who is armed with 
an infantry firearm, and trained to fight on foot as 
well as on horseback. The name was derived from 
the dragon’s head worked upon the muzzles of the 
short muskets first carried by Marshal Biissac’s 
horsemen in the year 1600. Dragoons were origin- 
ally intended to act as mounted infantry, and in 
order to make them more efficient in that capacity, 
the Russians have recently armed theirs rrith the 
long rifle. In the British army, all Cavalrj- (q.v.) 
carry Carbines (q.v.), but the name dragoon is 
given to those regiments which wear helmets 
only. After the Crimean war, the so-called light 
dragoons were changed into hussars, leaving three 
regiments of dragoons, seven of dragoon guards, 
and the three cuirassed regiments of household 
troops. Six of these are classified as medixmi, and 
the remainder as_ heavy cavalry, but the men and 
horses are all big, as compared with those of 


hus.sar and lancer regiments. I'hc weights carried 
by the horses on the march are 19 stone 4 lb. 
for dragoons, 18 stone 10 lb. for lancers, and 18 
stone for hussars. The oldest dragoon regiment 
is the Scots Greys, established 1083. 

Di'flfniiininii, the capital of the French depart- 
ment of Var, on a tributary of the Argens, and at 
the base of the wooded Malmont (2151 feet), 51 
miles by rail NE. of Toulon. It has a college, and 
manufactirrcs of leather, silk, soap, Pop. 

8562. 

Drainase is the art of carrying off water from 
the soil and subsoil of land by means of open or 
closed drains or trenches ; the terirr, however, is 
generally rrnderstood to apply to closed drains. By 
its means the fertility of wet land has been meatly 
increased, and the climate of districts which were 
before wet and srvamjry very much improved. 
When tire drains are put in every six or ten yards, 
it is called farrow or frcqxtcnt draining. 

The vast arrrount of capital which has been 
expended in drainage since the development of the 
improved nrethods of draining attests its utility 
and necessity. Before the rntrodrretion of frrrrow- 
drairring, stiff arrd tenacious clays were of compara- 
tively little valrte. They wer e cultivated at rtrrrch 
experrditure of labour, and the crops which grew 
rrporr thenr were inihronced to an exceptional extent 
bj' the variations of tlie seasons. 

Drainage by open ditches was no doubt the first 
mode of fieeihg land froitr superfluous water. The 
Roman agricultural writers mention the good results 
arising frotrr covered drains, fonrred of wood arrd 
other srrbstances, which served so far to render the 
land dry. In the ISth century, a large extent of 
clay-lartd was drained at rraraow intervals in Nor- 
folk and Essex, by putting in brushwood and even 
straw in the bottom of the drains. The progress 
of draining, which is now regarded in many soils 
as essential to econottric culture, was slow and 
parrial, until James Smith of Deanston, in 1823, 
redrreed the practice to a system, and showed the 
principles upon which its eflicieney depended. 
Thronglr the exertions of this advocate, fun-ow- 
draining soon becante a si/ic gird non in the cul- 
ture ol clay-soil.s, or indeed most soils, in irroist 
clirtratcs. 

Practical men consider the line of greatest fall, 
or qrrickest descent, as the best for errtting drains 
irr a field. The smaller drains are rrsirally condrreted 
into larger or xiiain drain.s, instead of each discharg- 
ing its mrota of water into the open ditch. This ts 
rendered necessary^ as the moirths of the smaller 
drains would be hrore liable to be choked rrp by 
the growth of weeds ; while the collecting of water , 
into main drains secures a fuller flow to sweep orrt 
any rrrattera which nright accunrrrlate where the j 
discharge was small. Moreover, the less of the 
action of the air in the drains the more efficient 
they are. 

The most efficient, and at the same time most 
cheaply cut drain, is one represented at fig. 

1. It is made so that a pipe' of a cylindri- 
cal form may be laid along the bottom, 
which need be of no greater rridth than 
what is necessary to allow of the pipes I'W 
being properly laid. Drains of tliis fonu yWI 
are cut with a set of spades which are 
of different ryidths — the broadest being Fig. 1. 
used for taking out the top, and the ° 
narrowest for the bottom. The work of forming 
pipe-drains is now accomplished in some cases by a 
mechanical apijaratus which is propelled by steam- 
power, and whioii at the same operation makes the 
cutting in the soil and lays the pipe. 

Before the general use of pipes, stones were the' 
common materials with whicli drains were fonned. 
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Fig. 2. 


Smith of Deanston, recommended that they sliould 
he broken so small, that they might pass tln-on"li 
a ring two inches and a half in diameter. Frmn 
nine inches to a foot in depth was the quantity 
which was commonly put in. 'Where stones can 
he easily got they are still we- 
fci'i'cd to tiles, as cheaiier, and if 
i'h “lore efficient and 
durable. A good plan is to set 
• 1 ' pretty large block at each side of 
tlie bottom of the drain, and then 
use a tliird as a sort of wedge. A 
coating of smaller stones is snr- 
mounted by turf. 

When tiles and pipes were first 
used, it was even thought necessary 
^'O have some gravel, or small stones, 
’ZM/tidFl idirced above tliem in the drains, for 
■' purpose of enabling the water 

' "'“d to find its way into them, as seen 
Fig. 2. at fig. 2. It was soon found, how- 
. . ever, that tile drains were quite as 

eflicient without any stones or gravel ; and that 
they were less liable to be choked up, as the clay or 
earth acted as .a filter in preventing the intrasion of 
any kind of solid matter. 

Many kinds of tiles and pipes have been tried, but 
the cylindrical form is most used. At one time, a 
bore in the pipe of an inch in diameter was thought 
sufficient, but two-incli pipes are now preferred, the 
size of pipe selected in each case, depending upon 
rae probable amount of water to be carried away. 
Dram-pipes are usually made about 15 inches in 
length. In some cases a col/ar is used to insure the 
complete continuitj’ of the drain. The collar is a 
short length of circular tube which loosely embraces 
the two pipes and^ thus covei-s the joint. This 
cmar was_ at one time thought quite essential for 
the durability of the drain, but it has been found 
in practice that well-laid pipes wUl work efficiently 
and endure satisfactorily without tliem. And, 
therefore, as they increase the cost considerably 
they are not now so largely used. In soft mossy 
or clayey subsoils, semi-cylindrical tiles called 
nnmgs Iiave been laid on lath, with the bend up. 

Mr Smith at first advocated the making of drains 
from 2^ to ,3 feet deep, at intervals of from 10 
to 40 feet. Experience, however, lias been gradu- 
ally favouring deeper drains, at wider intervals. 
Even on the most tenacious soils with subsoils of 
wf,.few now think of having drains less than 33 to 
36 inches in depth, though the distance apart 
not in many cases be more than from 15 to 
18 feet. The depth, however, depends greatly on 
the soil ; 3 to 4 feet, with the leader drains 0 inches 
more, are common dimensions. In mossy land the 
uepth has sometimes to be 7 feet. The. width 
between drains depends on the wetness of the land 
and the character of the subsoil. It is now well 
understood that the success of draining by jiipes 
depends upon the fissures which are produced in the 
subsoil by the droughts of summer never entirely 
closing up ; and thus minute channels are formed, 
''mcli lead the water into the drains. 

rile principal advantages of drainage are, the 
deepening of the staple soil, and rendering it more 
niable, so that a superfluity of water, which would 
cause the formation of those chemical compounds 
that are found in stagnant water, is prevented. The 
greater depth of mould, and more perfect cultm-e, 
render the soil more absorbent of moisture in dry 
Weather. As crops can usually be sown sooner on i 
dramed lands, they also ripen earlier, and produce 
more abundantly. In short, while drained land : 
obtains a gi-eater capacity for moisture and manure. 

It imparts to plants gi'cater capabilities for econ- 1 
omically working up the materials which they t 
nnd in the soil and atmosiihere, seeing they are 1 


maintained in the most healthy conditions of 

^lOWuil. 

Drainage in its various fonns has, as is well 
known not only improved the fertility and value 
ot land m Britain, but materially changed the 
aspect and climate of large districts which before 
suitered from the wet, swampy character of the 
surface soil, hlosses and wet rushy lands have been 
transformed into diy and productive fields, while by 
the removal of all superfluous pools, the air is freed 
from tliose liovering v'apours Avliich are injurious to 
general amenity and salubritj-. To the farmer, the 
more immediate advantage of drainage consists in 
that rapid running off' of the water which falls as 
rain, so as to admit of working lands without any 
undue delay, while natural springs and dampness, 
from whatever source arising, are also run away 
with wonderful success. Drainage on methods 
similar to those of Mr Smith is also practised in 
the United States. 

The drainage of houses and cities will be con- 
sidered at Sewage ; and the reclamation by drain- 
ing of fens, swamps, lakes, and inundated regions 
is noticed under M^vste Lands (Reclamation 
OF), Bedford Level, Bceotia, Bog, Haarlem 
Lake, Holland, Polder, Zuyder Zee. 

Drniliagc-tllbcs, in Snrgerjq are a recent 
but important addition to the surgical appliances 
for which this profession is indebted to a distin- 
guished French surgeon, M. Chassaignac. Their 
general adoption in Britain has been largely due 
to the advocacy of Sir Joseph Lister. They are 
composed of india-rubber, from J to f inch in 
diameter, perforated with numerous holes, and of 
various lengths. They are especially usefol in 
chronic abscesses, but also in large wounds, such as 
those made by amputation, and’ in all cases where 
there is apt to be a deep accumulation of discharge. 
They are introduced in such a manner that one end 
is on a level with, or projects above the skin ; the 
other is in communication with the seat of dis- 
charge ; .and by allowing that diseliarge constantly 
to escape from the extei n.al wound, they diminish 
both chemic.al irritation from putrid accumulation 
and mechanical irritation from pressure. For 
operation wounds, some surgeons prefer to use 
tubes of decalcified bone, which are gradually 
absorbed by the action of the tissues, and do not 
necessitate a change of dressing for their removal. 
In some situations, where india-rubber tubes would 
be apt to collapse under the pressure of the sur- 
rounding parts, tubes of glass (in certain abdom- 
inal operations) or of metal (in empyema) may be 
used instead. 

Drake, Sir Francis, the greatest of the 
Elizabethan seamen, was born ne.ar Tavistock, 
most likely in 1540. His Lather was apparently in 
humble life, is said to have had twelve sons, and to 
have been obliged for conscience’ sake to take shelter 
in Kent. The boy was apprenticed at an early age 
to the master of a small vessel, who bequeathed 
it to him, .after which he followed the coasting 
trade some years. ‘But the narrow seas were a 
prison for so large a spirit, bom for gieater under- 
Ukings,’ and by 1565 he was voy.aging to Guinea 
.and the Spanish Main. In 1567 he commanded the 
Jvdith of 50 tons in his kinsman John Hawkins s 
ill-fated expedition ; next made in 1570 and in 15/1 
voyages to the AVest Indies with a view to find 
intelligence how to make good the losses he liiid 
suffered from the Spaniards at that time, ssext in 
May 1572 he equipped two small ships, the 7 asUa 

and Stemt, with but seventy-three men, landed at 

Nombre de Dios, 29th. July, and be.at oU the 
Spaniards after a short straggle, in which he um 
severely wounded. His own fainting from loss o 
blood alone prevented the ‘ Treasure of the \i oiJd 
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from being c<arried ofl‘. In this andacions expedition 
Drake furtlier burned Porto Bello, cajrtured and 
destroyed many Spanish ships, crossed the isthmus 
to the highest point of the dividin" lidge, lyhere, 
climbin" a tree from whose tops tiie guides told 
him both seas could be seen, he gazed upon the vast 
watem of the South Seas, and with that touch of 
romantic enthusiasm that redeemed all his piracies, 
‘besought Almighty God of His goodness to give 
him life and leave to sail once in an English siiip 
in that sea. ’ Drake ani ved in Plymouth on Sunday, 
9th August 1573, during sermon-time, when the 
news of his return ‘did so speedily pass oyer all 
the church, and surpass their minds with desire and 
delight to see him, tliat very few or none remained 
with the preacher, all hastening to see the evidence 
of God’s love and blessing towards our gracious 
queen and country.’ 

In 1577 he fitted out another small squadron 
of five vessels, the destination of which was kept 
secret, consisting of hi.s ouTi ship the Pelican of 
100 tons, the Elizubeth of SO tons, and three smaller 
vessels, and with these sailed from Plymouth on 
the 13th December. One Thomas Doughty u'as 
tried and executed at Port St Julian for an attempt 
to stir up a mutiny, and on the 20th August, the 
squadron, now reduced to three ships by the 
buiTiing of two, entered the Strait of Magellan, 
and here Drake changed his own ship’s name from 
the Pelican to the Golden Hind. In sixteen days 
they made the passage, then followed violent tem- 
pests for fifty-two days, during which the Marigold 
foundered with all hands and the Elizabeth parted 
with the admiral and resolved to return home. She 
reached England, 2d June 1579. Drake was driven 
far to the southward, but at length was able 
to alter his course and steer nortliwards again. At 
Valparaiso he provisioned his ship from the Spanish 
storehouses, reached Callao on loth February 1579, 
found a rich prize off Cape Francisco ( Marciri ) and 
another on 4th April. Drake now determined to 
return home by crossing the Pacific. He touched 
land at a creek on the northern side of the Golden 
Gate, then for sixty-eight days together had no 
sight of land until he made tlie Pelew Islands. 
After refreshing three weeks at Temate, and a 
thorough refit on the south-west coast of Java, 
he held for the Cape of Good Hope, and arrived 
in England, 26th September 1580. The queen, in 
the face of Spanish protests, was at first uncertain 
how to receive Drake, but at length (April 4, 
1581) paid a visit to his ship at Deptford, and 
knighted him on its deck. 

In the autumn of 1585 Drake sailed with a fleet 
of twenty-five ships against the Spanish Indies, 
harrying Hispaniola, Cartagena, and the coast of 
Floiida, and after gi’eat suii'erings from sickness, 
brought home the 190 dispirited Virginian colonists, 
with tobacco and potatoes (28th July 1586). Early 
in_ 1587 he set sail with a strong s.quadron to 
cripple the king of Spain in his own seas, and 
retpd his preparations for invasion — a sport 
which he called ‘singeing the king of Spain’s 
beard.’ Sailing right into the harbour of (jadiz, 
he sank or burned as many as thirty^-three ships, 
and made his way out unscathed. The seem- 
ing recklessness of his tactics was no devil-may- 
care bravado, but due to consummate seamanship 
no less than promptitude and courage. Drake next 
sailed to the Azores, capturing a rich homeward- 
bound Portuguese carack worth £100,000. In the 
face of the impending struggle for which Philip II. 
had long been prepai-ing, his pemistent plan was to' 
follow up the policy of harassing the enemv on 
his own coasts— ‘to seek God’s enemies and' her 
majesty’s where they may be found.’ In a letter 
to the reluctant and parsimonious queen not three 
months before the actual sailing of the Armada, he 


reiterates his advice ‘ to encounter them somewhat 
Jar off, and more near their own coast, which will 
be the better cheap for jrour majesty and people, 
and much the dearer for the enemy.’ Tiiere is no 
doubt that Dralce’s plan was the best, and had not 
the elements themselves fought for England, the 
issue might have been vastly different. 

Drake”s division in the three-fold arraiigement of 
the English fleet was at fiist stationed oil' Ushant, 
until all the ships were bloivn together to Ply'mouth 
by the same storm that carried the Spaniards 
across the Bay of Biscay. Here, on the Hoe, 
the admirals and captains were playing the famous 
game of bowls, when the news was brought that the 
enemy was off the Lizard. Howard was eager to 
put to sea at once, but Drake would first finish 
the game, saying ‘ there ’s plenty of time to win this 
game, and to thrash the Spaniards too.’ The stoiy, 
wliether true or no, is in nerfect keeping with the 
character of the man. Early next morning the 
battle began, and raged along the Channel through- 
out the week. Drake’s consummate seamanship 
and audacious courage covered him with fresh 
gloiy, and inspired new terror in the Spaniards. 
He captured the Rosario off Portland, whose cap- 
tain, Don Pedro de Valdes, ransomed himself with 
£3000 three yeare later. On the 29th July occurred 
the final action so disastrous to the Spaniards, 
after which they came to their fatal determination 
to return to Spain round the Orkneys. Two days 
later Drake wrote to Valsingham : ‘ There was 
never anything pleased me better than tlie seeing 
the enemy flying with a southerly wind to the 
northward. God grant you have a good eye to the 
Duke of Parma, for with the grace of God, if we 
live, I doubt it not, but ere it be long so to handle 
the matter with the Duke of Sidonia, as ho shall 
wish himself at Saint Mary Port among liis orange 
trees.’ It was not long before want of ammunition 
compelled Drake and Howard to fall back from the 
chase, but tlie storms of the northern seas took up 
their work and swept the Spaniards to destruc- 
tion. Drake’s feais that the Armada might refit in 
Denmark were happily frustrated, and the liberties 
of England were saved. Next spring a great e.x- 
pedition under him and Sir John Norreys sailed for 
the coasts of Spain and Portugal, but had little 
success beyond the damage inflicted upon the 
Spanish shipping, while sickness and actual hunger 
carried oft' thousands on board the crowded and 
ill- victualled ships. Drake spent his next few yearn 
in peaceful labours on shore, bringing a new water- 
supply to Plymouth, and representing the town in 
parliament. _ In August 1595 he sailed from Ply- 
mouth on his last expedition to the West Indies. 
Ill-fortune followed the fleet from the beginning ; 
Hawkins, the second in command, died oft’ Porto 
Bico in November, and Drake himself fell ill from 
dysenteiy and died oft' Porto Bello, 28th Januaiy 
159D. His body was put into a leaden coffin anil 
next day committed to the deep ; in the fine words 
of an anonymous poet quoted in Prince’s Worthies 
of Devon : 

Tlieiraves became his winding-.slieet; the waters were his 
tomb : 

But for his fame, the ocean sea was not sufficient room. 

The best Life is still that by Barrow (1843) ; a 
monograph by Mr Froude appeared in 1889. 

DraTtc, Feiedkich, a celebrated German 
sculptor, bom at Pyrmont, 23d June 1805, and 
trained under Rauch of Berlin. Among his prin- 
cipal works are ‘ The Eight Provinces of Prussia ’ 
(colossal allegorical figures, adorning a hall in the 
royal palace at Berlin ), and a ‘ Wanior crowned by 
Victory,’ which is reckoned one of the master- 
pieces of German sculpture. But Drake owes his 
celebrity chiefly to statues, busts, and medallions. 
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, and there are few of his great countrj'men of whom 
he has not preserved a marbles memorial. His 
statues of Schinkel, the two Humboldts, Eaucb, 
Oken, bis colossal statues of Frederick- William III., 
and William I. at Cologne, deserve especial mention ; 
as also the busts of Bismarck and Moltke. Drake, 
long professor of Sculpture in the Academy at 
Beilin, died 6tb April 1882. 

Drake. Nathan, Shakespearian scholar, was 
born at York in 1766, graduated M.D. at Edin- 
burgh in 1789, practised his profession for forty 
yearn at Hadleigh, in Suffolk, and died in 1836. 
He published several collections of more than aver- 
age essays, but bis name now lives only in bis 
learned and valuable Shakespeare and his Times 
(2 vols. 1817). A supplementary work was entitled 
Memorials of Shakcsjieare, or Sketches of his Char- 
acter and Genins hy Various IFriVm (1828). 

Drake, Sajiuel Gardner, American anti- 
qnaiy, was born in Pittsfield, New Hampshire, in 
1798, and in 1828 established -in Boston what is 
said to have been tlie fii-st antiquarian book-shop 
in the United States. He published a numl)er of 
reprints and of valuable works relating chiefly to 
the early history of New England. He died 14tb 
June 1875. 

Drakenbcrgc {‘Dragon Mountains’), the 
general name given by the Dutch colonists to the 
range of mountains in the east of South Africa, 
between Cape Colony and the Vaal River. From 
about 29° S. lat. the three cliains which fomi the 
southern portion unite and extend north-eastward 
in one mass, whose highest points are the Mont aux 
Sources and Catkin Peak (10,360 feet). The range 
is crossed by Van Reenen (5415) and De Beers 
( 5635 ) passes. 

Dram. See Drachjia. 

Dramn, a Greek term literally signifying 
action, and applied to tliat form of literature 
which serves as text for what in the same sense is 
called aeting, that is to say, the performance before 
spectators of an ‘ acted ’ and spoken imitation of 
. scenes of life. The following article discusses 
merely the drama as limited to a class of literarj' 
productions, the art of acting and the history of 
theatrical performances being reserved for the 
article Theatre. Nor will any attempt be made 
here to give a detailed account of tlie work of dis- 
tinguished dramatists, whicli will he found from 
iEschylus downwards under the proper heads. 
We shall here confine ourselves to the_ survey of 
the general characteristics of the successive schools 
of literaiw drama in Greece, Rome, the middle 
ages, anil modern Europe. In some oriental 
languages the drama holds a not unimportant 
place, but the written examples are not supposed 
to be of very great antiquity, _and_ in any case 
they are, as drama, much inferior in interest to 
the European examples. 

No specimens of tlie earliest age of Greek drama, 
that is to say, of the compositions, either purely 
dithyrambic or consisting of chqric songs inter- 
spersed only witli monologue, which are supposed 
to have prevailed in the infancy of the art, now 
survive, nor can much (if anything) be said to be 
known about tlieni. Our earliest examples, the 
dramas of /Eschylus, whose chief predecessors were 
Phrynichus, Chccrilus, and Pratinas, exhibit the 
drama in a very advanced condition, so far as the 
particular style goes. Tlie dialogue, though in the 
earliest examples not more than two actors were 
permitted to be present as speakers on the stage at 
the sariie time, is managed so as to unfold a varied 
and completely dramatic story ; while the chorus, 
either as a whole or subdivided into sections, per- 
forms its Ij'rical odes, and, when necessary, takes 
part by its leader, and rarely by other members, 
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actual dialogue. The almost immediate 
addition of the tritagonist or third speaking actor, 
which, whether due to ASschylus himself or not, 
appears in his later plays, is practically the only 
change of importance subsequently made; and 
this was not as a I'ule further extended in Greek 
ti-aged 3 % that is to say, in the works of the three 
great writers, AEschjdus, Sophocles, and Euripides, 
of whose works we possess, though unfortunatelj^ 
but a veiy small proportion, yet a part considerable 
when considered by itself. Veiy rarely the qtiarta 
qtersona or something like him appears, but this is 
a mere exception, and unimportant. We have thus 
the_ very remarkable phenomenon of an extremely 
artificial and complicated art, which seems almost 
within a single generation to have attained its 
furthest possible development. The actore— who 
sometimes make a tolerabl)^ numerous list, though 
not more than three niaj', as a rale, figure on tlie 
stage at once, except as mute persons — conduct tlie 
dramatic performance strictly so called bj’ dialogue, 
gesture, and a certain amount (though less than on 
the modern stage ) of action. The chorus, in its 
odes, explains incidents which assist if thej- are 
not nqcessaiy to the comprehension of the action, 
moralises on this same action, and occasionallj^ 
takes part in it, giving in its speciallj' choric utter- 
ances a certain lieed to the keeping up of the sacred 
character which (see Theatre) seems to have been 
associated with tlie origin of dramatic perfoniiances, 
if not of dramatic writing, in almost all countries. 

The plays written for this disposition of company 
were for the most part, if not always, arranged in 
trilogies or sets of three, followect or not by a 
fourth play of a quite distinct and comic or satiric 
character. Whetlier there was any original reason 
for this an-angenient, except that of convenience, 
is not known ; but the reasons of convenience, 
when the limitations of the drama are considered, 
are obvious. For with each new play the restrictions 
of the Unities were relaxed, or rather disappeared 
altogether, and a fresh time, a fresh place, and an 
only distantly connected scheme of action could be 
entered upon. These famous Unities, whicli at 
various times in the histoiy of literature have been 
the subject of tlie fiercest discussion, appear to 
he less a priori rules which the authors had before 
them and obeyed, than generalisations from these 
authore’ practice, which later critics and students 
deduced and formulated. Some slight and some 
serious deviations from them, as in the case of the 
change of scene and the lapse of time in the Ev- 
mentdes, have been detected. But generally speak- 
ing, the Unity of Time rales that not more than 
twenty-four hours are to be supposed to pass ; the 
Unity of Place, that the scene sluul not be changed ; 
and the Unity of Action, tliat nothing like an inde- 
jiendent underplot shall be permitted, eveiy incident, 
and practicallj" eveiy speech, being subordinated to 
the main argument. On the whole, tliese strict 
conditions are veiy strictly observed. Y hen they' 
were taken with the exact and (in the case of 
the chorases) intricate metrical structure of the 
verae, they" set Greek tragedy at the head of all 
literary performances as an example of exquisite 
syunmetry of form, of severe but not overdone 
proportion. It is, however, almost as remark- 
able that, at least in Alscliylus and Sophocles (for 
the ‘ Third Poet ’ is in this resiiect far inferior), no 
deficiency' of dramatic interest attends this seventy 
of form. ' Even in the earliest examples the metri- 
cal ari'angements— iambic trimeter _and_ trochaic 
tetrameter for the dialogue, anapaistic dimeter for 
part of the chorus wora, and a vast vanety of 
apparently' lawless but in reality most correctly' 
regulated rhy'thnis for the rest-— are conramniate. 
The magnificent poetical quality of /Escliylus, 
the sense of overmastering fate with which he 
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manages to charge all his drama, and the perfect 
humanity of Sophocles, relieve their work entirely 
from the charge of sterility which has been brought 
against more modem imitations of their fonn. No 
other general remark is required as to Greek 
tragedy, except that its subjeots, as we have them, 
were limited to poetical and heroic tradition, with 
a certain admixture of what in modern literature 
we should call the chronicle-play, or drama of con- 
temporary event. The only extant e.vample (for 
we know tliat there were others) is the Pcrscc of 
jEschylus; an e.xceedingly interesting play, because 
it shows the ease with which the Greeks could 
achieve what has battled almost all modems. 

We are even more scantily furnished with 
examples of Greek comedy. Indeed, we have no 
complete specimens, except (very fortunately) the 
work of the acknowledged chief of the stjde, 
Aristophanes. Yet we know that not only the two 
poets whose names are indissolubly coupled with 
liis — Eupolis and Cratinns — but many others, illus- 
trated what is called the Old Comedy, in which 
pereons and political events of the daj' were satir- 
ised with a fearlessness never exceeded, rarely 
equalled, and likely to provoke (as we know it did 
provoke) violent reprisals. In addition to this we 
have in the Cyclops of Euripides an example, though 
probably not a veiy typical example, of the satiric 
play which finished the tragic trilogy, making 
with it a tetralogy. Of the so-called Middle and 
New Comedies which succeeded the Old, and which 
successively attenuated its bold peraonal attack 
into a weak comedy of inannere, we have no speci- 
mens at all, though we can judge to some extent of 
their nature by the Latin imitations which have 
survived. But the great name of Menander, 
although illustrated at the present day only by the 
merest fragments, survives with a reputation in the 
New Comedy onlj' inferior to that of Aristophanes 
in the Old. Of the two later kinds, the best 
that can be said is that the Greek ^'enius, with its 
almost unfailing peculiarity of puslung such kinds 
as it attempted at all to their utmost capabilities, 
elaborated pretty completely tbe stock comedy, or 
comedy of certain general types of character ; and 
that great as have been the changes of manners, 
no one, with the single exception of Molihre, lias 
made much original addition thereto since. Of the 
Old Comedy much more might be said, though we 
must for the present chietly refer the reader to 
the article Akistophaxes. It must suffice here 
to say that to an abundance of wit in dialogue, not 
excelled even by Moliere and Congreve, Aristo- 
phanes joined poetical faculties to which neither of 
these "reat writers can make the faintest pretence, 
a bold and thorough grasp of politics, which he 
exhibits especially in the parabases or direct 
addresses to the audience, and a quality of humour 
in the English sense, which no other ancient has 
approached. If it were not for the limitations of 
the female characters which Greek manners necessi- 
tated, Aristophanes would probably have been the 
equal of Shakespeare in the comedy of wliich As 
Yoti Like It, A Midsummer Night’s Dream, and 
Much Ado About Nothing are examples that never 
can be excelled, and that have never been equalled 
in their own way. As it is, the Knights, the 
Clouds, and the Frogs deserve exactly the* same 
description. 

It was thus the fortune of this extraordinary 
people, in the literary practice of a very brief 
period of years, to leave examples ranking to 
this day in the first class of the literature of the 
world, and serrfng as the basis of a set of 
critical rules which, followed not always with 
knowledge, governed literature until hut the other- 
day. Their immediate disciples and successors, the 
Latin poets, added but little if anvthing to the 


general system of drama, and their rvork has been 
transmitted to us in a most fragmentary condition. 
Latin tragedy of the regular kind -may be .said 
to have perished cn imtssc, with a singular and 
ven' important exception. By ver-j' great good 
hick the comic work of Plautus and Terence, 
which we possess in good measure, not only 
represents for us the two gi-eat divi.sions of the 
Greek comic drama which, as rve liave_ said, are in 
Greek utterly lost, save in the most insignificant 
fragments, but exhibits in its own characteristics 
a very important ditierence of feature. The work 
of Terence is distinctly literary tvork, probably 
coming as near as the author could manage to 
its Greek originals. The work of Plautus, though 
hardlj' less indebted in many cases to those originals 
for plot and incident, displays a very strong infusion 
of vei-nacular character — the character, as we may 
judge, of the lost Atellan farces, and the character 
generally of Roman humour. The fault of Terence 
IS, that he is thin ; the fault of Plautus is, that he is 
coarse ; and as far as we can judge from evidence 
but little more abundant than the fragmentary 
bones of extinct animals, these two defects may or 
must have been characteristic of the Roman drama 
general!}'. Of the tragedy, as we Invve said, atleast 
of the early tragedy of Pacuvius, Accius, and others, 
it is very hard to judge at all ; but there seems good 
ground for regarding it as a feeble copy of Greek, 
probably with attempts to make up for feeble- 
ness by rant of diction. The"\-ery remarkable 
group of works which are attributed to Seneca, 
whether to L. Annams Seneca, the philosopher, 
or another of the same name, but which at least 
date with certainty from the imjmrial period of 
Rome, stand by themselves. They represent 
various styles, the heroic and so to speak 
romantic kind, the kind of already somewhat 
distant history, and the kind of contenrporai-}' 
interest. They are pretty obviously what we call 
‘closet drama,’ that 'is to .say, whether they were 
ever acted or not they were clearly written as 
witinm and not merely as playwright’s work. 
They have, with much nterai-}- ability, a certain 
absence of vis vivida, though this absence has often 
been exaggerated. But where they are so very 
important is in this — that they, far more than the 
great early plays of Greece, determined the tragic 
revival of the Renai.ssance. It is Seneca, not 
vEschylus, not Sophocles, not even Euripides, that 
the experimenting dramatists of Italy, of England, 
of Prance most of all, follow when they attempt the 
regular tragedy in the 16th and 17th centuries. 
Seneca (not any of ‘ The Three ’ ) is directly respons- 
ible for Corneille ; and if England had not set her 
face against it, it was Seneca who would have been 
reproduced in England by Sackville and Norton, 
by Edwards, by Daniel, by the Countess of Pem- 
broke, and others ; as he was in France by Garnier 
and Montebrestien'; as he had been in Italy by 
Tiissino. 

It is, however, evident that the drama, as distin- 
guished from pantomimic shows, beast-fights, and 
the like, was not a favourite kind of literature 
either with the Romans or with the inhabitants of 
the Roman empire ; and this partly accounts for the 
ferocity of the early fathers of the church against 
the theatre, a theatre which was for tbe most part 
occupied by things very different from the Antigone 
or the Eumcnidcs, by things compared to which 
even the Lysistrata would aiipear innocent. It also 
accounts for the small attraction which dramatic 
writing seems to have had for the authors of the 
empire. Lucian, for instance, ought to have 
written admirable plays ; but he has left us not 
one. And by degrees, from the combination of all 
the causes hinted at and others, drama seems to 
have become practically extinct. The early dark 
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- ages produce notliing worth speaking of, while tlie 
Terentian comedies of the nnn Hrotswitha stand 
hy themselves, and are little more than literary 
pastiches. When thp drama reappears, the re- 
appearance marks a genuine new birth. As 
before, this birth was connected with the offices of 
religion, though the precise extent to which this 
connection reached is a matter of great, and (if one 
wlio has given some attention to it maj' say so) of 
never-to-be-settled debate among the learned. It 
is sufficient to say that about the 11th centni-y in 
France appear the beginnings of the famous miracle 
Mr mystery play, which has sacred subjects only, is 
in its earliest forms very short, and consists for the 
most part in the representation ‘ by personages,’ as 
the vernacular plu'ase went, either of scenes from 
the Bible or of legends of the saints. There is no 
chorus in the proper classical sense, though rabelj' 
there are approaches to it. The metre is usually 
rhymed octosyllabic couplets, with a few more 
complicated schemes thrown in, and the dramatic 
action, though genuine and complete as far as it 
goes, is very simple. _ This kind, which is still 
represented in sophisticated forms by the famous 
Ammergau passion-pl.ay, was extremely popular; 
and tliough later in other countries than in France, 
has tolerably early rei)resentatives in most of them, 
especially in Germany and England. France, 
however, was its special home, and tlie liking of 
the people for these at firet sacred dramatic per- 
formances seems to have branched out there into 
a variety of secular kinds, which, so early at any- 
rate, are not paralleled anywhere else. As early 
as the 13th centuiy a single French author, Adam 
de la Halle, originated, so far as is known, two 
important styles, the comic opera (in Robin ct 
Marion) and the modern comedy, in the half 
autobiogi'aphic composition called "the Jns [Jeu, 
'game'] Adam or Jus do la FeuilUe [‘of the 
booth’]. Of these compositions the former has 
hardly a trace of roughness, while the latter con- 
tains no hint of classical inspiration. By the 14th 
centmy probably, by the IStli certainly, France 
bad added to the miracle or mystery, which 
branched out into the ‘ profane mystery ’ or 
chronicle-play dealing with current events or 
ancient history, not merely tlie farce — the 
dramatisation of tlie earlier veree fabliau or comic 
story, and the ‘ Morality ’ — an allegorical play of 
virtues, vices, and the life of man generally, to 
which the general medieval passion for allegoiy 
gave great vogue ; but also the sotie or political 
farce, something like though not in the least imi- 
tated from the Athenian comedy of the old type, as 
well as not a few minor varieties. The passion for 
dramatic entertainments was Very great ; societies 
or guilds existed for their performance,- and it W'as 
pot unusual for days, or even weeks, to be occupied 
m a single display. We still have mysteries 
extending' to fifty thousand lines, and altogether 
it Tuay be said that this passion for scenic represen- 
tation, as it has been always more widespread, 
developed itself earlier in France than in any 
other European country. It is not a little strik- 
ing also, that in the south-west corner of France the 
morality still substantially survives in the Basque 
pastorales. 

In no other country than France, howei'er, did 
the tastes of the middle age receive a more com- 
plete check and change at the Renaissance ; and 
a-s this change was partly connected with the im- 


portation of Spanish and Italian fashions, it may be 
desirable verybriefly to sketch the great and interest- 
ing dramas of the two peninsulas before recounting 
tne later history of dramatic literature in France. 

Great as are the performances of Italy in Euro- 
pean literature, her achievements in drama, even 
to these late days, are of little ■ moment, when 


TOmpared lyith the, towering fame of Dante and 
Petrarch, of Ariosto and Tasso. Her chief 
influence was to direct France into following 
the Senecan tragedy, and, through a writer who 
took the French name Larivey, but -who wa^ 
leally a Giunto, the Terentian comedy some- 
what relaxed. No Italian medieval work for. the 
stage is in the least remarkable; but as soon as 
the Renaissance dawned, divers writers, Trissino 
especiallj', adopted the stiff fomi of tragedy already 
reterred to, and persons no less notable than 
Macchiavelli, Cardinal Bibhiena, and the great 
Ariosto, attempted comedy. Before veiy long, 
however, the lyrical drama, which under the 
name of opera, was from Italy to conquer Europe, 
pushed drama proper much out of favour. It was 
a little restored bj’ a group of learned writere in 
the late 17th century, the chief of whom was the 
Marquis Maffei, a soldier, an antiquary, and a play- 
wright, whose Mcrope Voltaire deigned to follow 
very^ closely. (loldoni and Gozzi started a school of 
comedy wliicli was to a great extent a reflection 
of national manners, and has real distinction. 
BTietlier as much can be said of the formal lyric 
dramas of Metastasio in the middle, or of the much 
vaunted tragedies of Alfieri at the end of the 18th 
century, is perhaps a matter of taste. There are 
some who hold that in no poet is the worse side of 
the so-called classical drama more apparent than in 
the second of these writers. But neither Alfieri 
nor any other wiiter of Italy has succeeded in 
drama, since the school of Venetian comedy above 
mentioned, in striking what ma}^ be called an 
original note, though during the 19th century 
Manzoni and othersdiave attempted the style. In 
general literary histoi-y the dramatic achievement 
of modern Italy is the determination of France into 
the classical model. 

Very difl’erent is the record of Spain. It is an 
infinitely more germinal history than that of Italy, 
though unluckily it is even shorter. The strong, 
though apparently not sustained originality of 
Spain, showed itself nowhere more than in her 
drama. No medieval performances of much merit 
are cited by historians; but instead of being 
diverted by "the Renaissance into a mere follow- 
ing of classical models like France and Italy, 
the Spaniards showed independence almost equal 
to, and an immediate command of form far greater 
than, that of the English theatre itself. In part 
they continued the religious tradition by their 
autos ; in part they diverged into romantic drama 
of the freest kind ; and they almost invented for 
themselves the comedy of fashionable life and 
intrigue which was imitated freely by all the 
ffi'eat plfiywriglits of the 17tli centiny in other 
countries, and which is famous for its prodigal 
waste of ingenuity, if also for its rather jienurwus 
thrift of probability. They furnished in the Don 
Juan (q.v.) story one of the two or three most 
fertile iVramatic motives of Europe, and in Lope de 
Ve<'a and Calderon they produced dramatists not 
equalled in fertility anywhere, and surpassed m 
o-enius only by the greatest names of the world. 
Saif at least of the most famous plays of the French 
cla.ssical period are more or le.ss directly 'borrowed 
from Sp.ain, and England also pillaged m her 
turn. But the peiiod of Spanish dramatic pro- 
ductiveness was unfortunately as short as it was 
brilliant ; and it has had no revival. V Iiat tlie 
Spaniards did for Europe in dramatic mattei-s 
was to develop a fertile and powerful cham.a m 
complete defiance of classical traditions, to 
the dramatic possibilities of the ® i 

to push almost to the farthest extent the emnedj^ 
of ingenious surprises, .and ‘ wheels witlim "bfel®- 
The merits of this drama are.the ."loie reniaikab e 
that its most usual metrical vehicle, the tioohaic 
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dimeter, does not seem beforehand very well suited 
for the purpose. 

Tlie lir.st inlluence which impelled men to the 
creation of the new drama in Fi-ance came, as has 
lioen said, from, or rather through Italy ; but it 
was necessata' before dramatic work of the first 
class could be produced, that the Spanish influence 
should also be felt. It is at first sight surprising 
that so vigorous find racj' a kind as the indigen- 
ous comic drama of France had already shown 
itself to be, should be pushed out by a merely 
learned and literary importation. Nor in fact 
was it so, except in Paris and one or_ two other 
centres of culture, while even there it was not 
completely banished until the genius of Molibre, 
which long exercised itself in something very like 
tlie aricient farce, effected a combination between 
the vernacular, the Terentian, and the Spanish 
comedy. In tragedy, however, the school commonly 
called the Pleiade — i.e. the poet Ilonsard and his 
set — effected a complete revolution or innovation, 
following tlie Senecan model._ Tlie two plays of 
Jodelle, a member of the Pleiade itself, Clcopcdrc 
and Diclo)!, set the example of a tragedy exactly 
resembling those attributed to Seneca, with choruses 
and all apparatus complete. This style of tragedy 
was continued for many yeais, and was cultivated 
by at least two poefs of the greatest talent, 
liobert Gamier and Antoine de Montchrestien ; 
but the choruses were by degi ees dropped as unsuit- 
able to modern audiences. Still the substance of 
the tragedy remained much the same, even when, 
in the hands of a later school, of whom Alexandre 
Hardy was the chief, a great infusion of Spanisli 
romanticism took place. Nor was the scheme much 
altered, whatever might be the case with the treat- 
ment, when Rotrou and Corneille at last formed the 
French classical tragedy proper. For the details of 
tins reformation, and of the similar, though less 
strict reformation which comedy, in the hands of 
Scarron, Corneille, and Molibre chiefly, also under- 
went, reference must be made to the separate 
articles on Corneille, Molibre, and Racine. As pro- 
duced by these tliree great men, and by imitatois 
in tlie second half of the 17th century, both 
tragedy and comedj' assumed shapes which France 
long retained unaltered, and which for a time gave 
law and pattern to all Europe except England, 
and even to some extent tliere. Tlie tragedy 
was of the Greek or rather the Senecan kind, 
without choruses, and with a slight relaxation 
of some of the minor stringencie.s, but with the 
unities for the most part maintained, and with, as 
a rule, the fortunes of a love afi'air substituted for 
the classic themes of fate and inherited doom. The 
metrical structure was unvarying, alexandrines or 
iambic trimeters arranged in couplets tipped with 
rimes difficiles, or rhymes as elaborate as possible. 
Much less restriction trammelled comedy, wliich 
accordingly ranks liighei-. It might be written 
either in prose or in verse ; the unities of place, and 
even to some extent of action, were neglected or 
construed loosely. A very great variety of interest 
and subject matter was admitted, and the elabora- 
tion of really witty dialogire supplied endless oppor- 
tunities of ornament. At the same time, in the 
hands of Molibre nearly always, though less often 
in those of his followers, 'the moral or satirical pur- 
pose was ctAefully obseiwed. The reign of these 
two kinds conj;inued with little intemiption, though 
with great variety, and on the whole constant 
diminution of merit, till the end of the first quarter 
of the 19th century. In tragedy, Crbbillon the 
elder succeeded ’ in raising the .style to something 
not far below Gomeille’s level, while Voltaire, 
applying his own .singnlariy various and versatile 
talent to it, and enlarging tlie range of subject and 
situation, produced . work which ranks as drama. 


though not as poetry, almost 'with the work of 
Corneille and Racine itself. In comedy, the level 
continued liigher, veiy excellent work of the 
Molibresque kind, slightly altered in various ways, 
being done by Destouches, Maiivaux, Piron, and 
othei-s; while towards the middle of tlie 18th 
century, a sort of third or bastard kind, variously 
called as it approached one extremitj* or the other, 
c-omtdie Im-moynntc, or truytdic hotirgcoise, was 
introduced by La Chanssbe, Sed.aine, Diderot, and 
others. Unlike most bastard kinds this iiroved 
fertile, and under the generic name of dramc may 
be said to have important representatives at the 
present daj'. It tended naturally to emancipate 
Itself from the restrictions of tragedy, and so no 
doubt helped the gi-eat revolt of what is called the 
Romantic Movement, which about 18.30 practically 
destroyed the old French tragedy, and seriously in- 
terfered with the Molibresque tradition of comedy. 
Here, too, reference must he made to special names 
— e.g. Dumas, Hugo, and De Musset. It must be 
sufficient here to say that the alteration has revived 
the always keen interest of Frenchmen in the 
drama, and introduced a vast quantity of literaiy 
work of much higher value than had been pro- 
duced in drama since the latter half of the 17th 
centiuy. Fiance h.as once more become the central 
seat of drama in Europe, and foreign nations have 
been much busier in adapting her productions than 
in producing original work of their own. At the 
same time it must be confessed that tragedy proper 
has continually dwindled, and that even comedy of 
the higher kind has been somewhat injuriously 
aftected. The chief new growth of value at once 
literaiy and dramatic has been in the production of 
dramatic sketches of various sorts, slight in sub- 
stance and brief in duration, but admirable of their 
kind. During the Second Empire an immense 
popularity was also achieved by comic opera or 
rather opera hovffc of a not veiy exalted class, the 
sprightly music of Offenbach contributing much to 
tliis result. 

Of the great liter.ary European nations, Germany 
has on the whole contributed least to the Europeaii 
drama, though one dramatic motive, the Faust 
stoiy, worthy to rank ivith that of Don Jtian, i-s 
due to her, and though at two distinct periods, the 
middle of the sixteenth and the junction of the 
eighteenth and nineteenth centuries, tlie super- 
natural drama, of u'hich this Faust legend has 
given the chief example, exercised, mainly on 
German impulse, great influence abroad. Other- 
wise the Gemians have been, save for one brief 
period, more remarkable for assiduous cultiva- 
tion of the art of acting, and the theory of the 
stage, than for the production of gi-eat (Iramatic 
work. There is no German drama of European 
reputation that dates either from the middle ages 
or from the Renaissance, or from the 17th centuiy ; 
.and it was not till the middle of the 18th that 
Lessing, not so much by his actual dramas as by his 
critical discussions of the drama and dramaturgy 
generally, earned for himself, a really great place iii 
dramatic histoiy. At the end of that centuiy what 
has been called the Sturm nnd Drang scliool flooded 
Europe for a time with extravagant or sentimental 
productions of the class of which Schiller’s Jtohhcrs 
and Kotzebue’s Mcnschenhass mid Reuc ( ‘ The 
Stranger’) are the most famous examples in two 
different kinds; while the fiist mentioned is per- 
haps the best, and the second one of the worst in 
literary merit. Kotzebue, indeed, was a very 
popular dramatist eveiywhere for a time. The two 
great writere, Schiller and Goethe, stand on a dif- 
ferent level altogether. The former, calming down 
from the state of mind out of .which grew his 
Robbers, produced a series of play.s which to the 
English taste sutler from a too close apprexima- 
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tion to the French style, while, according to 
classical standards, they err by dramatic license, 
but which nevertheless contam much noble poetry 
and some strikin'' drama. But in this same style 
Goethe's Egmont far surpasses anything of Scliiller’s, 
e.xcept the splendid chronicle-play of Wallemtein, 
while his Iplugcnia i)b Tuuris is ( except Milton’s 
Samson) the only modern classical drama which is 
reallj' classical, and his Faust is not only one of the 
capital works of European literature, but includes 
ratlier than constitutes some of the finest dramatic 
work to be found out of Sliakespeare. The cliief 
vehicle of German dramatic poetry is the same as 
that of Eiiglish, the unrhymed iambic deca- 
syllabic. 

There are more reasons than one for taking the 
di-ama of England last, the two most pertinent 
being that it was, except the German, the last to 
crystallise itself into a determined form, and that 
while that form has on the whole maintained itself, 
each of the influences which have been already dis- 
cussed in their several countries of origin has suc- 
cessively exercised more or less force there. In Eng- 
land, as elsewhere, the miracle-play existed, and 
divei-s collections of it, known a-s tlie York, Digby, 
Townley, Chester, and other collections, have been 
preserved and published. But these are both later 
and ruder than the French examples. Nor does the 
drama seem to have taken in medieval England, 
until quite the beginning of the 16th century, 
anything like the various extensions which it re- 
ceived in France. From this latter period we have 
a sufficient variety of kinds— interludes, moralities, 
mysteries, and so forth ; the most important single 
composer of these being John Hey wood. The great 
and original school, pommonly known as that of the 
Elizabethan dramatists, did not, however, arise till 
the last quarter of the century. Among the some- 
what amorphous dramatic products which preceded 
it, without as' far as can be seen "iving tfiis great 
group of playwi-ights much help of pattern or pre- 
cept, it is usual and proper to distiuguLsh three 
pieces— Roister Doister, Ijy Nicholas Udall; 
Gammer Gurton's Needle, assigned to Bishop Still; 
and the tragedy of Gorhodue, or Ferrex and Porrex, 
by Sackville tlie poet and Thomas Norton. The 
first and second are comedies, or rather farces, 
the second of ruder type than the fust, but both 
exhibiting a considerable advance from the mere 
interlude towards comedy proper. The third, com- 
posed under the same influence as the drama of 
the Pleiade, is after tlie style of Seneca — a style 
which liappily, though more than once attemiited 
in the yeare immediately following, was obstinately 
resisted by the English genius, and took no root 
liere whatever. It is not possible to assign any 
foremn origin to that school of English drama, 
which, suddenly appearing in the work of the 
•so-called ‘ university ’ group, of JIarlowe, Greene, 
Feele, and in a ratlier different vein Lyly, passed 
into the far more capable hands of Shakespeare, 
Ben Jonson, Chapman, Dekker, Beaumont and 
Fletcher, Webster, Middleton, Thonjas Heywood, 
Massinger, Ford, and Shirley. To indicate even 
briefly the main characteristics of this drama would 
overpass the whole limits of this article. Suffice it 
to say, tliat allowing for its admitted defects in 
order, measure, and elaborate finish, as well as in 
dramatic arrangement' and in academically perfect 
literary style, no drama in the world excels or 
equals it in the vigorous variety of _ dramatic 
character and situation, or in the application of 
the highest poetry to the purposes of drama. _ Its 
desinence is usually fixed at the death of Shirley 
(1666), but, as a matter of fact, the best plays of 
the class had ceased to be written- even before the 
closing of the theatres twentj' yearn earlier, as a 
result of the Puritan hatred for stage plays. By 


this time the two great ethical defects of the whole 
school, the unnecessary horror of its tragedy, and 
the unnecessary foulne.ss of its comedy, had reached 
their highest point, while both the dramatic and the 
poetic quality of its practitioners had sadly fallen 
oft. In particular, the secret of blank verse which 
had afforded so admirable a vehicle was all but 
lost before ever the Civil War broke out. Accord- 
ing!}', when after the Restoration tragedy revived 
( the staple matter of comedy and its usual manner 
are so much the same in all circumstances that 
fewer changes appear therein in every case), it 
assumed a very different complexion. Partly in- 
fluenced by the admiration of things French' but 
more by the fact that Davenant had been enabled 
by Oliver Cromwell’s love of music to introduce 
even during the Commonwealth a sort of musical 
drama, there came in what are called ‘ heroic ’ plays, 
the chief formal characteristic of which is that tliey 
are written, not in blank verse, but in rhymed 
couplets. These held the stage for some twenty 
years or so, their chief practitioner being Dryden, 
■with Crowne, Otway, Lee, and others to back him in 
tragedy, and Shadwell, Crowne, Otway, Etheredge, 
Wycherley, and others in comedy. At last Dryden 
himself, either following or guiding the public taste, 
returned to blank verse, and produced in it the last 
really fine examples of Englisli tragedy, properly so 
called, for the work of Rowe and Congieve in this 
kind is not noteworthy. The 18th century pro- 
duced nothin" of value, and all the attempts that 
have been made since at pure tragedy on the English 
stage have been either merely literal}' work, or a 
kind of drame, or else performances of scarcely 
any literary merit but some stage adaptability. 

No such fate for a long time befell comedy. It 
has frequently been held that the Restoration 
dramatists in the proper sense (for the term is often 
very loosely used ) introduced an entirely new style. 
It might jierhaps be maintained without much 
difficulty that Etheredge and Wycherley, the two 
chief wiiters of the new school, rather adjusted the 
old humour comedy of Jonson, and the bustling 
lively comic work of Fletcher, to the change of 
manners, the greater demand for literal}' style, and 
the example of Moliere. Following them, in the 
reign of William of Orange and that of Anne, 
Congreve, Vanbrugh, and Farquhar carried this 
altered style to almost its higliest possible per- 
fection. All their work, as well in the earlier 
as in the later examples of it, was, however, 
marred bv a singular brutality of thought, even 
where (wliich was rarely the ease) this bnitality 
of thought was not coupled with an equal coarse- 
ness of language. For a long time the public 
demanded, enjoyed, or tolerated this; but at length 
taste changed, and the famous paper war, which had 
begun with Jeremy Collier’s attack on the stage, 
undoubtedly did much to purify English comedy. 
But it did not strengthen it, and nothing in the 
way of comic dialogue has since been produced which 
equals the best scenes of Vanbrugh and Congreve. 
It is, however, justly complained that this liveliness 
of dialogue is frequently studied at the e.xpense of 
the verisimilitude and progress of the action. No 
similar complaint had to be made, though nmch 
comic work of merit was produced, until the time of 
Goldsmith. His two masterpieces were followed 
at no very gieat interval by the famous work of 
Sheridan, in which the methods of what may still 
be called Restoration comedy are adapted to altered 
tastes in literature and morals with surpassing 
skill. Slieridan is the last great name in the 
English drama, and though, especially of late years, 
the taste for theatrical perfomiances h^ spread 
eiionnously, and the opportunities of ff^^Bying it 
have increased in proportion, drama of the hrst or 
even a high second-rate quality has peipetually 
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refused to be wi-itten. Witli rare intervals the 
works of Shakespeare have kept the stage ; hut all 
the other old tragic dramatists, liave become obso- 
lete, and, except Goldsmith and Sheridan, the old 
comic writers have shared the same fate. Succes- 
sive schools of dramatic writing have had their da 3 ’ 
of favour, sometimes owing to the predilections of' 
certain popular nctora. Thus a school imitated from 
the Germans of the Stimn iincl Drang class was 
followed bj’ a period of jejune, though decent 
dramas such as Talfourd’s Ion, blihna,n’s Fazio, and 
the works of Joanna Baillie and Sheridan Knowles. 
Then succeeded (though exact succession is rarely to 
be predicated of such tilings) a period of light low 
corned}' and farce, such as that identified in one 
wa.v or other with the names of Mathews, Planche, 
and Maddison Morton. And this again has been fol- 
lowed bv a rage for burlesque, for a new kind of comic 
opera of not inconsiderable merit, &c. But Shake- 
speare has always continued to be acted, and has 
trained actors without producing dramatists. The 
most considerable, probablj', ofstrictl.y 19th-century 
English plaj'wrighte was the late Lord Lytton. Yet 
the Lady of Lyons, Money, Richelieu, &c., though 
usually effective on the stage, can scarcelj' be said 
to be so to the reader, while some later dramas bj’ 
poets of excellence, though respectable or admirable 
to the reader, have either not succeeded in being 
.acted at .all, or h.ave not been acted successfullja 
It has seemed preferable for the plan of such 
an article .as the present to adopt tlie historical 
method rather than to diride the drama into its 
kinds and examine the characteristics of each, .such 
as tragedy, coined}', farce, melodrama, pantomime, 
and othere, with their subdivisions, pliilosopliical 
and historical. A survey of the great body of 
dramatic literature in our possession will, how- 
ever, lead to the not uninteresting conclusion that 
not merely the forms wliich literaiy work for 
dramatic representation can take, but even the 
situations and incidents which are suitable to such 
I representation, are by no means very numerous, 
and tend to reproduce themselves in the practice 
of different times and different nations with con- 
siderable regularity. So also in necessary con- 
sequence do the faults incident to the looser .and 
severer systems of drama respectively recur. We 
also see, as might again be foreseen, that consider- 
ably less variety is obtainable in tragedy than in 
comedy, and that the former is infinitely the more 
difficult, and, in any excellence, the less abund.ant 
variety. Such questions as the baleful effect 
alleged, and probably with justice, to have been 
exercised ou the drama by the popularity during 
the 19th century of the prose novel, and the ex- 
tension of periodical literature- generally, can also 
only be hinted at. But it may be briefly said that 
the ages and circumstances in which drama has 
flourished most, have been those in which, by this 
or that accident, it occupied for a time and some- 
times almost monopolised the position of public 
instructor and informer on questions of thought 
and -news, as well as that of public amuser. And 
another point worth noting is that the periods 
of best acting h.ave by no means always Coincided 
with the periods of best drama-witing. 

' DrauuncJl, a seaport of Noru'ay, on the Dram- 
selv, which here discharges its waters through the 
Dr.amsfiord into the Guff of Christiania, 33 miles 
SW. of Christiania by rail. The Dramselv is the 
second largest river in Norw.ay, draining, with its 
tributaries, .qn area of 0500 so. m. ; it is crossed 
here by three bridges, one of them 345 y.ards long. 
The town is divided into three quarters— Bragerniis 
on the north, and Stromsb and Tangen on the 
south bank of the river — and has large sawmills 
and chicoi}' factories. Its chief industry, however, 
IS in timber, which forms the bulk of the exports. 


annually valued at over £400,000. Pop. (1875) 
18,851 ;*( 1887) 19,391. 

Draper, John William, a distinguished 
American author and man of science, was born 
at St Helens, near Liverpool, blay 5, 1811. He 
received a couree of chemical training in Lon- 
don, and in 1833 emigrated to Virginia. In 
1836 he graduated witli honoms as a doctor 
of medicine at the university of Pennsylvania; 
and after holding for some time a professorship 
in Hampden-Sidney College, Virginia, he was 
called in 1839 to the chair 'of Cheniistr}'- in the 
univei-sity of New York. He did much to 
strengthen the medical department of that insti- 
tution, of which he was for a long time the 
president. He wrote a large number of papers 
on scientific subjects, such as the chemical action 
of light, radiant energy, phosphorescence, spec- 
trum analysis, photography, and the chemistiy 
and physics of living organisms. Among his 
works are On the Forces that Produce the Organi- 
I sation of Plants (1844), Scientific Memoirs (1878), 
a work on Physiology (1856), History of the In- 
tcllcclual Development of Europe (1SG2), History 
of the American Civil War (3 vols. 1867-70), 
and a History of the Conflict beticccn Science and 
Religion (1874). The last-named work had a 
wide sncce.ss, .and was translated into several 
Languages. He died J.anuary 4, 1882. — ^His son, 
Henhy( 1 837-82), attained distinction as an original 
observer in astronomy and chemisti}', working 
rrith great enthusiasm and success in both sciences. 
—Another son, John CHRiSToriiER (1835-85), was 
a successful teacher of chemistry and physiolog}', 
.and the author of various te.xt-books and soienfetlic 
memoirs. 

Draught, in maritime affaii-s, is a technical 
name for the depth to which a ship sinks in the 
water when afloat. Tlie draught is marked on 
the stem or stem-post, or both, from the keel 
upwards. See Shipbuilding. 

Draughts, a game pl.ayed irith ‘ men ’ on a 
checkered board, like a chess-board, of sixty-four 
black .and white squares, is of unknown origin. 
Though Strutt (Sports and Pastimes) calls it a 
modern invention, other authorities consider it 
veiy old. It w.os certainly played in Europe in the 
16th century, and in 1668 a treatise ou the game 
was luiblished in Paris by jMallet. The Greeks .and 
Romans had a simil.ar game, .and the Egyptians 
are represented on monuments .as engaged in some 
such amusement. In France it is called Jen des 
Dames, a name which probably appears in Dam- 
hrod, the common Scotch name for the draught- 
board. 
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The figure represents the board, numbered in the 
usual method for registering giimes. Two players, 
each having a set of twelve men — one set white. 
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the other black (or round and square, or distin- 
guished in any other way ), sit opposite each other, 
ha-sdng their men arranged on squares 1 to 12 and 
21 to 32 respectively. The men can be placed 
eitlier on the black or white squares, but the whole 
must be placed on one colour only. Whichever 
colour is used, hoAvever, the single corners 4 and 29 
must be .at, the players’ left hand. 

The object of the game is to clear off the 
opponent’s men altogether from the board, or to 
so shut them up that they cannot be moved. 
Generali}’’ the blacK men play fimt, and as the men 
are changed each game, the first move becomes 
alternate. The movements of the men are very 
simple. Each player alternately moves one man 
at a time diagonally forward, always keeping on 
the same coloured squares. ' When an enemy’s man 
stands in the way, no move can be made unless 
there be a vacant square immediately beyond, into 
which the man can be lifted, in which case the 
man leaped over is ‘ taken,’ and removed from tlie 
board ; and so on, till the game is lost and won, or 
drawn. When a man on either side has succeeded 
in making his Aray to the opposite side of the board, 
he becomes crowned, which is done by putting 
another man on the top of him ; and he can then 
move in an}' diagonal direction, but always only 
one square at a time. 

. When the men are reduced to a few on each 
side, a somewhat mysterious element called tlie 
move comes into play. This may be explained by 
the following case ; Suppose only one man left on 
each side, one on square 2, the other on square 10 ; 
should it be the turn of the man on 2 to move, he 
•must obriously be taken and lose the game. The 
one on 10 is said to have the advantage of t/ic move. 
The only chance for a man ivith the move against 
him is to Mt into a double comer, when the game is 
draivn. When there are several men left on either 
side, then it becomes a matter of nice calculation 
and great importance to find which side has the 
move, on account of the advantage arising there- 
from. Many treatises have been written on the 
theory of the move and the method of calculating it. 

Though a long way behind chess as a game of 
skill, or perhaps rather in consequence of that fact, 
draughts has always been a popular game, especially 
in Scotland, Avhere for many years James Wyllie 
(the ‘herd-laddie’) was the acknowledged cham- 
pion of the Avorld. It has also found much favour 
in the United States, Avhere Mr C. F._ Barker at- 
tained the championship. An international match 
between that gentleman and Mr J. Smith, champion 
of England, was played at Spennymoor, England, 
in December and January 1888-89. Thirty-tu’o 
games ivere to be played ; and the result was that 
Barker u'on 5 games, Sraitli Avon 1, draAvn, 23. 

I>rave (Ger. Drau), a river of Austria, rising 
in the Tyrol, .at an altitude of 5477 feet, and floAV- 
ing 447 miles Avith a general east-south-easterly 
course, through or along the borders of Styria, 
Croatia, Slavonia, and Hungary, till, 10 miles 
beloAv -Essek, it falls into the Danube. In the 
first part of its course it is a mountain-torrent, 
rushing furiously through the mountain passes of 
Tyrol ; but joined by numerous streams, its volume 
increases, and from'Villach doAA’nAvards (379 miles) 
it is navigable. 

Dravidians is a name given to a large_ group 
of the non-Aryan races of Soirthern India, in- 
cluding those speaking Tamil, Telugu, Canarese, 
Malayalim, Tocla, Gond, and six other tongues 
of minor importance — ^in all some 20,000,000 of 
people. These languages are all distinguished by 
having a rational and an irrational gender in 
nouns, Avhich in the verbs also are indicated by 
pronominal suffixes. Thus ‘ they did it ’ is difl'erent 


in Tamil, according as the nominative is rational 
or irrational. The grammatical relations are 
generally e.xpressed by pronominal suffixes. Bask 
did much to establish the Dravidian group ; the 
second edition of Bishop CaldAvell’s great AA’ork, 
Comparative Grammar of the Dravidian Languages 
(1875; the 1st ed. haA'ing appeared in 1856), is the 
standard authority. See India. 

Drawback, a term in commerce, employed in 
connection ivith the remitting or paying back by 
goA|ernment of excise duties on certain classes of 
articles exported. Excise duties, as a matter of 
course, enhance by so much the natural price of 
the commodity on Avhich they are imposed. Were 
these duties not remitted, the commodity so 
taxed Avoidd not be ordered by those foreign 
countries AA’here articles of the same kind emud 
be _ purchased free of such duties. To afford 
facility for the exportation of these articles, the 
state resorts to the expedient of returning to the 
exporter a sum equal in amount to AA-hat he or the 
manufacturer had paid to the excise. Such is 
drjiAA'back. Among other matters of fiscal policy, 
Adam Smith, in his Wealth of Nations, discusses 
the propriety of giA’ing draAvbacks, and sees in 
them nothing that is adverse to a sound political 
economy. ‘To .alloAv,’ he says, ‘the mercliant to 
draAV back upon exportation, either the Avhole or a 
part of AA'hatever excise or inland duty is imposed 
upon domestic industry, can never occasion the 
exportation of a greater qu.antity of goods than 
AA'hat Avonld have been exported had no duty been 
imposed. Such encouragements do not tend to 
turn toAvards any particular employment a greater 
share of the capital of the counti-y than AA'hat Avould 


siiare ot tne capital of tlie countiy tnan AA'iiat Avouict 
go to that employment of its oaa’u accord, but only 
to hinder the duty from driving uAvay any part of 
that share to other employments. Tliey tend not 
to OA'erturn that balance AA'hich naturally estab- 
lishes itself among all the various employments of 
the society, but to hinder it being overturned by 
tlie duty : they tend not to destroy, but to preserve, 
AA'hat it is in most cases advantageous to preserve, 
the natural division and distribution of labour in 
the society.’ It Avill, lioAveA'er, be admitted that 
tlie system of draAA’backs is liable to abuse. The 
bounties paid by several -European states to sugar, 
for example, AA'ere based on the payment of draAv- 
backs, the sum returned being actually larger than 
the sum p.aid as duty. See Bounta'. 

Drawbridge. See Bridge. 

Drawing is the expression of form in graphic 
art. The term is more particularlA' applied to 


art. The term is more particularly applied to 
expression of form by line. In the preliminary 
study of dr.aAving, a lead-pencil or other pointed 
instrument is employed, and the pupil is directed 
to copy geometrical or other Avell-defined forms 
bounded by distinct lines. But in nature no such 
boundary lines exist; her objects relieve them- 
selves to the eye as spaces that are lighter or 
darker in tone, or of varying colour. All ex- 
pression by line of natural things is consequently 
a conventional rendering, and the true skill of 
the artist lies in the imagination and insight Avith 
AA’hich he cliooses such lines as are typical and 
A'itiil, as most simply and forcibly reveal the 
character of the thing draAvn. .Such selection is, 
in particular, the chief excellence of an etched 
plate, etching being, of all artistic processes, that 
in AA’hich the line is most sensitive and susceptible 
to the slightest impulse of the artist, and a process 
in AA'hich tlie line tells by itself, and does not 
instinctively tend to become merged in a senes 
of accurately gradated tints, as is the case in 
engi'aving Avitli the burin. The slighter etchings 
of Ilembr,andt are unsurpassable examples of 
expressii'e selection of line ; AA'hile the Avoodouts of 
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Holbein’s ‘ Dance of Death ’ show how accurately 
the character of even a minute face may be rendered 
by a very few blunt lines and touches, set each in 
its absolutely right place. The more academic 
method of drawing, or whicii the classical outlines 
after Flaxman are examples, has in it less of 
spirit and insight. It tnists gi-eatly to an un- 
broken and formally correct outline, and founds 
its charm less on seizure of individualities of 
character than on dignity of abstract design, and 
the grace inherent in flowing curve.s. In painting, 
art has rid herself of the conventionalism of line, 
and, like nature, expresses form by spaces. In 
speaking of the drawing of a picture, we indicate 
not only, or chiefly, the contoui-s of its figures, 
but also their interior modelling, the subtle 
delicacies of colouring, of tone, and of light and 
shade, so far as tliese express the form of objects 
and reveal their individuality. Architectural draw- 
ing has its own rules ; and mechanical or engineer- 
ing drawing differs widely from other kinds in 
being done wholly by aid of instruraent.s. See Art 
Edtjcatioh, Perspective. 

Drawing anti Quartering. The punish- 
ment for Treason (q.v.), in force till 1870, was 
that the offender be clraivn to the place of execu- 
tion on a hurdle ; that he be hanged by the neck 
and disembowelled ; that his head be severed from 
his body, and that body be divided into four parts, 
or quartered. Despard (q.v.) and his six confeder- 
ates were in 1803 drawn, hanged, and beheaded. 
See Notes and Queries for 1880-82. 

Drawing-room. See Court. 

Drayton, Michael, poet, was born at Harts- 
hill, near Atherstone, Warwickshire, in 1563. It 
is not known whether he was a member of either 
univemity; nor is there any foundation for the 
statement that he served in early manhood as a 
soldier. In his epistle to Henry Reynolds he 
refers to the time when he was ‘ a proper goodly 
page,’ but does not say to what family he was' 
attached. His earliest production was Tiic Har- 
montf of the Church, a metrical rendering of 
scriptural passages. For some reason it gave 
offence to the authorities, and was condemned to. 
be destroyed. In 1393 he published a volume of 
eclomres, under the title of Idea, the Shepherd's 
Ganand, which afterwards - underwent consider- 
able revision. The first of his more important 
poems was Mm-ihneriados (1596), which he re- 
published (with many alterations) in 160.3, under 
the title of I’he Barons' Wai's. As a whole this 
histoiical poem is somewhat deficient in interest, 
but it abounds in fine passages. jEnqlaiuTs 
Ilcroical Epistles, first published in 1597, and 
frequently republished, written on the model of 
Ovid’s Seroides, has more polish and less in- 
equality than we find in many of Drayton’s works ; 
the versification is fluent and the diction choice. 
In jPoc?m, Lyric and Heroic (1606), ajipeared the 
Ballad of Agincourt, the most spirited of Eng- 
lish martial lyrics. The first eighteen ‘ songs ’ 
or books of Drayton’s greatest work, JPolyolbion, 
ryere published in 1613, with annotations by John 
Selden ; twelve more songs were written later, and 
the complete poem appeared in 1622. This gigantic 
undertaking was the labour of many years. Dr,ay- 
ton aimed at giving ‘ a chorographical description 
of all the tracts, 'rivers, mountains, forests, and 
other parts of Great Britain ; ’ and expended on his 
monumental work a vast amount of learning, 
industry, and skill. From the nature of tlTe 
subject the poem could not fail to be to some 
extent monotonous ; but the monotony is amply 
relieved by the beauty of the pastoral descriptions. 
In 1619 Drayton collected in a single volume all 
the poems (with the exception of Polyolhion ) which 


he wished to preserve. Eight yeare afterwards he 
published a new volume of miscellaneous poems, 
among which was the whimsical and delightful 
Nymphulia, the Court of Fairy, a triumph of in- 
genious fancy. His last work. The 3Iuses’ Ely shim, 
appeared in 1630 ; it contains some pastoral poems 
01 finished elegance. He died in 1631. There is a 
monument to him in IVestminster Abbey, and the 
inscription wa.s probablj’ by Ben Jonson: Drayton 
wrote many sonnets; one of them (‘Since there’s 
no lielp, come let ns kiss and part’) was pro- 
nounced by Rossetti to be ‘ almost the best in the 
language, if not quite.' An edition of Polyolhion, 
in tliree volumes, was published in 1876 by the Rev. 
Richard Hooper; Mr A. H. Bulleii has edited a 
volume of Selections (1883); and in 1889 fac-simile 
reprints of the early editions were being issued by 
the Spenser Society. 

Drayton-in-Hales. See Market-Drayton. 

Dreaming may be defined as the manifesta- 
tion of conscious mental activitj’ during sleep. 
It is probable that during the profoundest sleep 
there is a complete suspension of all fonns of 
conscious activity. Our senses cease to respond 
to ordinary stimuli, we cannot will any act or 
originate any thought, and we are unconscious 
of our own existence. At the same time, all reflex 
acts are lowered, breathing and the action of the 
heart become slower, and the other organic func- 
tions are also diminished. These phenomena are 
due to the exhaustion of the energy of the brain, 
and to the changes necessary for its restoration, 
and for the removal of tissue waste. They are 
accompanied by a diminution of the amount of 
blood flowing through the organ. As we go to 
sleep, our senses drop off one by one, we cense to 
see or smell, u'hile we still continue to hear. Even 
during sleep our faculties may not fall equally into 
abeyance. A light sleeper may, without waking, 
answer questions put to him. Men may sleep on 
homebaelc or on tlie march, the central nervous 
mechanism co-ordinating the necessary movements 
alone remaining awake and acth'G. Arain, as is 
well known, an expected sound, however light, may 
arouse one oblivious to all other noises. It is 
obvious then that during sleep there may be 
all degrees of abolition of activity in the various 
faculties. Some may be in full power, while the 
others are completely or partiall}’ suspended. iVe 
dreani then because our brain is in a condition of 
partial activity. It is maintained by some that 
no sleep is ever so profound as to be perfectly 
dreamless. Sir William Hamilton thought that 
we dream always, but simply forget our dreams. 
This inuposition, which obviously cannot be proved, 
is supported by the fact that we forget with the 
utmost readiness what we know we have dreamed, 
and that otheis niay see in our actions evidence 
of dreaming of which we ourselves afterwards retain 
po recollection. Many facts in connection with 
injuries to the head point, however, in an opposite 
direction. Dr Maudsley quotes the case of a boy 
who was rendered insensible by the kick of a horse. 
After trephining the depressed bone be became 
sensible. The surgeon took advantage of the hole 
in the skull to make firm pressure on the e.vposed 
brain after asking him a question. While the 
pressure lasted he remained silent, but the instant 
it was removed he made a reply, never suspecting 
that he had not answered at once. With regard 
to the time at which we dream there has been 
much discussion.^ Many consider that we dream 
only in the semi-conscious state of falling asleep 
or of awakening. This unquestionably is time in 
many cases, but the evidence of somnambulism 
and of the night terrors of children would indicate 
that we may dream at any time ; and, moreover. 
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we maj' finil ourselves dreaming when suddenly 
awakened cut of a deep slumber. 

The ideas constituting our dreams may, in rare 
cases, be coherent complicated trains of" thought. 
Mathematical problems ineffectually attamced 
during the day have been solved in this way, 
legal opinions given on difficult questions, and 
sermons composed and written. IMany such cases 
are recorded by trustworthy persons. Coleridge 
composed the poem of Kubla Khan during a three 
hours’ sleep, and wrote out on awakening the exist- 
ing fragment, e.xtending to fifty-four lines, which, 
but for an accidental interruption, might have 
reached two or three hundred. In most cases, 
however, there is no apparent cohesion in tlie 
sequence of our ideas. The control of the will 
or power of forming common-sense or moral judg- 
ments, is more or less completely lost. The most 
improbable events do not surprise us. Miss Cobbe 
(Macmillan’s Magazine, 1870) narrates liow Mr 
Richard Napier, one of the most benevolent of men, 
dreamt he- ran his best friend througli the body, 
and ever afterwards recalled the gratification with 
which he saw the point of the sword come out 
through his shoulder. The philanthi-opist commits 
cruel acts .without remorse. All distinction of 
time and place is lost, we converse with the dead, 
we are transported thousands of miles in a moment, 
and so on ; and we take it all as a matter of course, 
or have at the most a feeling of slight wonder. 
Tlie rapidity of the sequence of our ideas is 
one of the most remarkahle of the phenomena 
of dreaming. This may be compared with the 
similar condition which sometimes occurs during 
the act of drowning, when the whole of one’s past 
life may be mirrored on the mind in a moment. 
Dreams which seem to cover months, or even 
years, take place within a few seconds or minutes. 
It is well known that a sound which may awake 
a .?leeper, may at the same time give origin to a 
dream which apparently covers a long period of 
time. _ As already mentioned, many of our most 
complicated dreams take place duiing the act of 
wakening. On the other hand, it must not be 
imagined that all dreams are mere momentary 
occurrences. Eveiy one who has watched a dog 
dreaming knows over how long a time the act 
inay be prolonged, as is indicated by the succession 
of yelping and barking movements. It is not per- 
fectly accurate to say that the will and the judg- 
ment are altogether in abeyance. We may find 
ourselves voluntarily prolonging a pleasant dream, 
which we recognise as such ; and . we may by a 
similar process awaken ourselves so as to interrupt 
a disagreeable or depressing one.' 

The subject-matter of dreams is always com- 
posed of previous mental experiences, the majority 
of which are obtained through the sense of sight. 
For the most part they are those of recent date, 
perhaps those of the day preceding. But not 
rarely old and forgotten experiences may be recalled 
by associations the clue to which is quite lost. 
A momentary and possibly hardly noticed sensa- 
tion during the day, may, during sleep, recall the 
ideas associated with an occasion long ago when 
the same sensation was ' experienced. It is an 
interestirm question how the deaf and the blind 
dream. Dr Darwin records the case of a gentle- 
man who had been deaf for thirty years, and who 
never dreamt of persons conversing with him except 
by the fingers or in writing, and never had the 
impression of hearing them speak. Mr Johns, in 
the National Revieio for 1885, states that the blind, 
who can of course liave no visual images, dream as 
actively as those who see, and dream by hearing, 
and touching, and smelling ; they tell the size of a 
room by the sound of imaginary persons walking 
in it ; recognise a friend by his voice, or by touch- 


ing him; or the freshness of the morning bv the 
smell of the air. ’’ 

Dreams sometimes may be directly ascribed 
lo impressions on the special senses. Thus it 
IS told of Dr Gregory that he dreamt of ascend- 
ing the crater of Alount Etna, after having gone 
to sleep with a bottle of hot water at his feet. 
A French observer, Maury, had a series of experi- 
ments conducted on himself to determine whether 
special sense-impressions would always produce 
corresponding dreams. He directed a person to 
make various experiments on liis senses, and to 
awaken him soon after each. When his lips and 
nose were tickled with a feather, he dreamt that 
the skin of his face was being torn off witli a pitch 
plaster. Pinching the back of his neck made him 
dream of a doctor who had blistered him tliere in 
his infancj'. In many of his observations, how- 
ever, no connection could be traced between the 
dream and its immediate cause. The special char- 
acter of many dreams is determined by the condition 
of the organs of the thorax and abdomen, and of 
the muscular sj’stem. For example, the presence of 
indigestible or undigested food in the stomacli, by 
embarrassing the breathing and the action of the 
heart, suggests the ideas of the various forms of 
nightmare, the monster, or the crashing weight from 
which there is no escape, which are closely akin 
to the sensations induced by similar effects on the 
he,art during the day. An uncomfortable position 
in bed, a strained condition of the muscular system, 
will cause dreams of falling over precipices or 
of straggling. Certain well-known drags give a 
specific character to dreams. The magnificent 
visions of the opium stupor have been made 
familiar by the classical account of De Quincey. 
(It is well to mention that the splendour of the 
dreams is not so certain to follow the indulgence 
of the opium habit as is the degradation of our 
mental and moral and physical nature. ) ''The furious 
homicidal delirium caused by hashish ( Indian Hemp ) 
is indicated by its being the origin of the name 
Assassin (q.v.). Excessive indulgence in alcohol 
gives rise to delirious dreams characterised by 
unfounded dread and suspicion. Workers in india- 
rubber factories, who are exposed to the inhalation 
of bisulpliide of carbon, suffer from fearful dreams 
of being murdered and falling over precipices. 
Many otlier drugs induce almost as certain results. 

The state Of the circulation and that of the 
nervous tissue of the brain are important factors 
whose influence can hardly be separated. Sound 
sleep, like sound tliought, is impossible either ^yith 
an over-congested brain, or in one with a deficient 
supply of blood. In the fomier case, there is a 
tendency to a rapid succession of vivid dreamings, 
interrupted by intervals of wakefulness. The 
brain cells are too excited by the excess of blood 
to pass into a condition of repose, and their activity 
tends to keep up the congestion of the organ. 
When the blood is deficient in quantity or in 
quality, or poisoned by substances which ought 
to be removed from the body, and when the neiwons 
system is exhausted by such causes as oyer-fatigue, 
shock, or depressing emotions from over-indulgence 
in any form, then unpleasant depressing dreams 
are apt to follow. 

The onset of acute disease (especially when 
affecting the nervous system ) is not unfrequently 
heralded by continued dreaming or continued 
sleeplessness. Depressing dreams sliould be always 
regarded as an indication of need for attention to 
health, or to relaxation from work, more espe- 
cially, perhaps, by those engaged in professional 

pursuits. . , 

With regard to the effect of dreams, many, no 
doubt, are forgotten utterly •, sonie, forgotten du^ 
ing the waking state, are vividlj' recalled duimg 
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succeeding dreams. Many, perhaps^ most, are 
indistinctly remembered for a short time : others 
again, like the dream of Clarence, produce an 
ineradicable impression of realitj’ : 

1 trembling waked, and for a season after 
Could not believe but that I was in hell, 

Snob terrible impression made iny dream. 

In some forms, tvhich may be named somnam- 
bulic dreams, in ■which the dream is acted as well 
as thought out, it is remarkable that almost no 
recollection is retained. Such cases are famUiar 
to us in their mildest forms, in the child talking, 
ci'ying, or using his fists in his sleep. The niglit 
terrors of nervous children, so frequent during 
their second dentition, often cause unnecessary 
anxiety. In these, the cliild may start up suddenly 
out of a sound sleep, manifesting signs of pain or 
terror. After a time, generally witliout waking, 
the child lies down, and in the morning has no 
recollection of the occurrence. Under tliis cate- 
gory’’ must also he included acts of unconscious 
violence occumng during sleep, which sometimes 
load to most distressing consequences. Dr Clouston 
of Moraingside, Edinburgh, refers to a case where 
a confirmed somnambulist during his sleep seized 
his cl'.ild, to whom he was devotedly attached, and 
caused his death by dashing him against the wall, 
under the belief that he saiv a wild animal in the 
room. The man in question was acquitted on the 
charge of murder, it being held that he was not 
responsible during sleep. The condition miglit he 
described as one of sanity during the waking houm, 
and of the opposite during sleep. Many similar 
cases are on record. They are generally indications 
of a sti'ong hereditaiy tendency to instability of 
the nervous .system. See SOIINAMBULISJI. 

Among the peoples of antiquity, dreams were 
regarded as direct messages from the spiritual 
world, of either divine or diabolical origin, and 
their interpretation was elevated to the rank of a 
science. Nowadays the tendency is to explain 
away the undoubted facts of foretelling the future 
on the ground of mere coincidence. It would 
be marvellous if among the multitude of dreams 
having reference to the future some did not come 
true. Such cases arrest tlie attention, while othere 
are forgotten. To the iwiter it appears tliat this 
latter explanation of mere coincidence cannot be 
accepted. He would regard the apparent foretell- 
ing of the future as on a par with the working 
out of a problem by the mathematician. In the 
former case, it is the solution during sleep of the 
question that has been occupying the mind of the 
deep political, moral, or religious thinker. The 
anxieties connected with a ‘ low Nile ’ would give 
i-ise to the dream of Pharaoh as certainly as would 
the mental tension of Condorcet lead to his 
continuing his mathematical calculations during 
sleep. What the ancients considered a direct 
message from God we term the working of the 
natural law. In neither case is the matter one of 
chance or mere coincidence. 

See Abercrombie’s Inquiries concerning the InieUectxial 
Powers (1830); Seafield’s lAterature and Ouriosities of 
Dreams ( 18C9 ) ; Carpenter’s Mental Physiology ( 1881 ) ; 
Maudsley’s Pathology of Mind (1879), and his Natural 
Causes and Supernatural Seemings (1886). 

Dredge, a machine used for bringing up from 
the bottom of lakes, or of the sea, specimens of the 
organisms and plants which exist there. A rade 
.species of hand dredge appeal's to liave been in use 
from the earliest times, and is still employed among 
the peoples of the Pacific islands, an improved 
form being common in all civilised countries possess- 
ing a seaboard. As a means of scientific inve.stiga- 
tion, the jlredge was fii-st used by Muller, who, 
before 1779, liad made sj’stematic investigations 
mto the deep-sea fauna and flora off the coasts of 
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Norway and Denmark. Other naturalists were not 
slow to recognise the value of the results thus 
obtained, and the dredge was extensively employed 
by the principal scientific men of the period, among 
wliom Forbes especially deserves mention, although 
it was some time before its full value as a means 
of investigation was thoroughly appreciated and 
understood. 

For ordinary' purpose.^, and for use where tlie 
water does not exceed 100 fathoms in depth, Dr 
Robert Ball’s dredge (1838) 
is generally recognised as 
most useful. With such 
slight modifications as occur 
to most dredges, it con- 
tinues to he employed in 
nreference to other forms. 

The frame is li feet long, 
with scrapers not more than 
3 inches wide, and so placed 
that the distance across the 
scraping surfaces is be- 
tween 7 find 8 inches ; these 
scrapers arc connected by 
the frame-ends, made of bar 
iron five-eighths of an inch 
in diameter. Two euiTcd 
iron arms [a, a in fig.) are 
fixed to the extremities of 
the cross-bar by means of 
‘eyes,’ which allow the arms 
to fall down over the mouth 
of the dredge. The hag is 
secured to the thick inner 
end of the scrapera by means 
of an iron rod and stout iron 
rings {b, & in fig.). Tliis hag may he of any depth, 
hut 2 feet will he found very convenient; it ought 
to he hand-netted from stout twine, and the lower 
end lined with coaise canvas, to prevent the escape 
of tlie more minute animals and plants. All the 
materials used in the constniction of a di-edge, the 
iron especially, ought to be of the vei'y best quality. 
Captain Calver, of the Porcupine ( 1860-70 ), in- 
vented the use of hemp tangles (half a' dozen 
tangles fastened to an iron rod attached to the 
bottom of the dredge), and found tlieni veiy suc- 
cessful in sweeping the bottom of objects which 
did not find their way into the dredge. 

In the cruises of the Blahc (1877-80), a case of 
stout canvas was used to cover the dredge, with the 
result that the most delicate organisms were brought 
up entirely uninjured, even after the machine had 
been dragged along rough ground for some time; 
the cover was also found to presciwe the net from 
injury from contact with sharp rocks. When dredg- 
ing, before the net is let down, the depth of the 
water should always he ascertained by casts of 
the lead, when not already approximately known, 
and, whenever practicable, a deep-sea themiometer 
ought to he used in conjunction with the lead, 
and the temperature of the water, which has a 
more important bearing on the distribution of life 
than is generally supposed, carefully observed and 
recorded. The rope attaching the dredge to the 
vessel ought to he tested before use, as any failure 
in it may lead to the loss of the dredge and its 
contents, and must he kept sufficiently slack to 
prevent its snapping from any sudden jerk. The 
length let out should be, as a i-ule, double the 
depth of water, to avoid danger of breakage from 
ordinary causes. If, however, the water he under 
30 fathoms, the length of rope ought to he three 
times the depth, 'The rope thus used should he 
made from the finest quality of Russian hemp, 
one inch and a half in circumference, containing 
.about twenty yarns in three strands. The boat 
from which dredging operations are carried on 
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should always be kept moving, but very slowly. 
Unless there be some strong wind or considerable 
current, the use of oars or sails must be called in, 
as the dredge acts as an anchor to the vessel, but 
the rate of progress ought not to much exceed one 
mile per hour. 

For fm-ther particulai-s regarding dredges and 
dredging, see Sir IVyville Thomson’s Th^ Depths 
of ike Sea, The Challenger Expedition Report, 
Narrative, vol. i., and The Three Cruises of the 
BlaJee, by Professor A. Agassiz.. An account of 
a very ingenious dredge used by the Piince of 
Monaco, who has employed the electric light to i 
attract the fish into the net, will be found in the | 
Scientific News, vol.'i. p. 98. 

Drcdging-inachine, a machine for clearing 
out or deepening the channels of rivers, harboui-s, 
&c. Such Tnachines are of four kinds — viz. the 
single' central bucket-ladder machine, the double- 
ladder machine, the side-ladder machine, and the 
hopper-dredger. The firet named is the most 
common, and is shown in the figure. The dia- 
gram represents a machine made in 1S81, for the 
deepening of the lower portion of the Clyde. It was 


the largest machine of the kind which had been 
built at that time. Its length is 164 feet, breadth 
30 feet, and depth 10 feet. The engines are of 350 
indicated herse-power, and the machine is capable 
of lifting from a depth of 35 feet 500 tons an hour 
of ordinary dredgible material. It is fitted with 
two sets of buckets, one set for soft boulder-clay of 
20 cubic feet capacity each, and one for hard clay 
of 7 cubic feet capacity. The bucket-ladder, L, 
is 85 feet in length. The upper tumbler, T, 
which is five-sided, is made to rotate by means of 
powerful gearing worked by the engine. This gives 
motion to the bucket-chain to which the buckets 
are attached, causing them to pass over the upper 
tumbler at the rate of 15 per minute for soft stuff, 
and 10 per minute for hard material. The ladder 
can be raised or lowered at leisure by means of the 
topping lift, H. The ban-el, V, round winch the 
hauling part of the chain tackle passes, is grooved, 
and of cast-iron, and weighs 13 tons. The vessel 
is fitted witli screw-propeller, so as to shift without 
the aid of a tug. The cost of the dredger shown is 
about £19,250. 

The double-ladder and side-ladder dredgers are 
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similarly constructed, excepting that the latter 
has the bucket-ladder projecting over one side 
in order to permit of its working close up to a 
quay or dock-wall. Tliese dredgers discharge the 
dredged material into barges lying alongside by 
means of slioots. 

The hopper-dredger, designed by Messrs Simons 
of Renfrew, is constructed so as. to dispense with 
the use of barges, the dredged material being 
discharged into the hold or hopper of the vessel. 
When this is filled, tlie vessel is detached from her 
moorinm, and is propelled to the place of deposit, 
when the stuff is discharged tln-ough the bottom 
by lowering the hopper doors. The bucket-ladder 
in this machine is made to traverse so that the 
lower end can be run out before the bow, and so 
cut a passage for the vessel through a dry bank. 
This dredger saves the cost of the barges, and 
works more economically. The barge-loading 
dredger works more expeditiously, as it lies always 
at its moorings dredging and filling barges con- 
stantly ; while in the case of the hopper-dredger, 
the dredging is entirely suspended while it is 
steaming away to the place of deposit, and time 
also is lost dropping and picking up moorings, 
particularly in stormy weather. But eacli kind has 
its proper place depending on the circumstances. 


When a dredger is set to work it must be very 
securely moored by long bow and stem chains; 
moorings have also to be run out from eacli bow 
and eacli quarter. The system of cross dredging 
is generally adopted. By this mode the vessel 
is moored at one side of the bank to be dredged ; 
the ladder is lowered so as to take a cut of about 
9 inched and then the one set of side chains are 
hove in and the opposite set paid out at a speed, 
varying according to the nature of the stuff being 
dredged, of from 10 to 25 feet a minute. When the 
bank has been crossed, the bow chain is hove in 
periiaps about 12 feet, and a new cut carried across ; 
and so on until the required depth is reached. The 
speed of the winding can be increased or diminished 
according to the nature of the bottom. The tear 
and wear of dredging-machines is very great, and 
buckets, links, and pins have to be made of great 
strength. The barges for convejdng the dredging.-^ 
are usually made to cany from 300 to 500 tons. 
They are strongly built, and steam when Joadea 
about 9 miles an hour. The engines are 2o0 Jiorse- 
power indicated. The hoppers are 60 feet lppo> 
20 feet wide at top, and 9 feet at bottom, liie 
bottom of the hopper is closed by 12 doors, ■e-Jiicli 
are held up by strong chains passing round ratchet- 
wheels. These are suddenly let go when the cargo 
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is to be dropped. The cost of the barges is about 
£8000 to £9000 ; and when the place of deposit is 
12 to 15 miles distant, three of them are required 
for such a dredger as has been described. 

A dredger capable of removing rock, the D6ro- 
ckeuse, was constructed for the Suez Canal Comp.any, 
by Lobnitz & Co., shiphuildera, Renfrew. Forming 
part of tins dredger is 'a set of Lobnitz’s _ patent 
rock -breaking rams. These rams, which are in prin- 
ciple simply huge chisel-pointed hammers, weijpiing 
four tons each, are raised by hydraulic power, and 
allowed to fall from 10 to 20 feet. There are five on 
each side of the well, the ordinary bucket-dredge 
working between them, and raising the rock broken 
by the hammers. This dredger is also fitted with 
Lobnitz’s patent guide-wheel, which allows the 
bucket-ladder to occupy less space in the dredger 
by bearing up the bag of the bucket-chain. It is 
also claimed for this giude-wheel that the loss of 
dredged material is less, the wear and tear is less, 
and that the revolutions are increased with the 
same engine-power by its use. 

Dred Scott Case, brought before the supreme 
court of the United States in 1856, ^^'<'ls the case of 
a negro called Dred Scott, who unth his wife and 
two children had been held as slaves by a Dr 
Emeraon in Missouri. After Dr Emeison’s death, 
Scott and his family claimed to be free, as having 
resided with their oumer in a free territory. The 
decision was hostile to their claim, and they were 
held to be still slaves. See Slavery. 

Dreissena, a genus of bivalves, in the mussel 
family (Mytilidm), peculiar jn having the mantle 
halves almost completely united. Otie species {D. 
poli/morpha) deserves notice, since, from its home 
in the lllaok Sea and Caspian, it has ti-ayelled 
westward on ships or logs, and has now established 
itself in many European (including British) estu- 
aries and canals. 

Drelincourt, Charles, a French Protestant 
divine, was born at Sedan in 1595, and was from 1620 
a pastor near Paris, where he died in 1669. He 
wrote, among other works, a book that was trans- 
lated and frequently reprinted in English, under 
the title Consolatiom against the Fear of Death. 
See Defoe. 

Dven'thCj a frontier province of the Nether- 
lands, bordenng on Hanover ; area, 1030 sq. m. ; 
pop. (1885) 124,160. It is the least populous pro- 
vince in the kingdom. The soil is in general poor, 
only about one-half of the surface being capable of 
cultivation, the remaining portion covered chiefly 
with heath and morass. The inhabitants are 
chiefly employed in agriculture, pasturage, and in 
digging and exporting jieat. 

Dresden, the capital of the kingdom of Saxony, 
is situated in a charming valley on the Elbe, 116 
miles SE. of Berlin, and 62 ESE. of Leipzig. The 
Altstadt and Friedrichs tadt on the left bank of the 
Elbe, and the Neustadt and Antonstadt on tlie 
right or northern bank, are united by the Augustus 
Bridge, dating in its present form from 1727-29 ; 
the Albert Bridge, erected in 1875-77, both master- 
pieces of architecture ; and by the Marienbriicke, 
which is at once a railway and a carriage bridge. 
Dresden is a pleasant and attractive, though not 
exactly a beautiful town. It contains several open 
squares, and is embellished with statues and public 
gardens ; and the Briihl Terrace, on the south bank 
of the_ Elbe, originally laid out by Count Brfihl in 
1738, is a charming promenade, on which in 1889 
extensive improvements were made. Its architec- 
ture and splendid art collections, the presence of the 
Saxon court, "and the numerous foreigners who are 
attracted by its artistic and educational reputation, 
render Dresden one of the pleasantest .and gayest 
of the smaller residential continental towns. 


Dresden occupies an important position in the 
history of art, especially as -the cradle of rococo 
art, which culminated here about the middle of 
the 18tli century. Herder called it the Germarr 
Florence. The “Academy of Art, opened in 1764, 
and specially famous for drawing and architecture, 
the choir irt connection with the Roman Catholic 
cirurch, and the Conservatory of Jlusic, are all of 
no small importance to the progress of art at the 

E resent day. Scientific, educational, ivsthetic, and 
enevolent institutions also aboutrd in the town. 
The nruseum, one of the finest specinrens of modern 
.architecture, built by Semper iit 1847-54, contains 
collections of enmavings (400,000 examples) 
.and drawings, besides the fantoirs pictirre-gallery. 
The last, which owes its origin chiefly to Augustus 
III. of Saxony, who purchased the hlodena gallery 
in 1745, is one of the finest collections out of Italy, 
and contains about 2400 paintings, mainly by 
It.ali.an attd Flemish nrastern. The genr of the 
collection is the ‘Sistine Madonna,’ by Raphael; 
other masterpieces bein" Titian’s ‘ Tribute hfoney,’ 
and Correggio’s ‘ Magdalene ’ and ‘ La Notte.’ The 
so-called ‘ Holbein JIadonna,’ often ranked second 
amon" the treasures of the gallery, is now ad- 
mitted to be a copy, the original of which is 
.at Darmstadt. Adjoining the irmseum is the 
Zwinger, a remark.able rococo building of 1711- 
22, designed as the vestibule of art elaborate 
palace, of which, howe\'er, no more was ever built. 
It now contains valu.able collections of casts, 
zoology, mineralogy, and mathematical and philo- 
sophical instniments. The Joh.annemn, erected as 
royal stables at the end of the 16th century, now 
.accommodates the historical museum, founded in 
1833, the gallery of arms, and the priceless collec- 
tion of porcelain, wliicli embraces 15,000 specimens. 
The Augusteum, or collection of antiquities, chiefly 
Roman objects of the Imperial times, and the 
Royal Public Libraiy, are deposited in the Japanese 
Palace, built in 1715 in the Neustadt. The library 
contains nearly 350,000 volumes, 20,000 maps, and 
4000 JISS., and is p.articularly complete in the 
departments of literary history and classical 
antiquity, as well as in histories of France 
and Germany. The ‘ Green Vault ’ in the royal 
palace contarns a vahrable collection of precious 
stones, pearls, and curios, and articles in gold, 
silver, ivory, &c. The cabinet of coins is also pre- 
sented in the palace. The list of art treasures in 
Dresden may be closed with the collection of 
antiques (chrefly ecclesiastical), and the gallery 
of casts of the rvorks of the sculptor Rietscliel, botli 
in the ‘ Lustschlo.ss,’ erected in 1680, in the Grosse 
Garten, a handsome public park, 350 acres in ex- 
tent. Among the important buildings not j'et nren- 
tiqned are the royal psilace, a large and rambling 
edifice of no architectural importance, begun by 
Duke George in 1534, and completed by Augustus 
II. ; the prince’s palace, erected by Augustus II. 
in 1718; the Brulil Palace, dating from 1737; the 
town-house (1741-45), restored and enlarged in 
1862-65; and the m,agnificent new theatre (1871- 
78), designed by Semper. Of the churches, the 
finest are the Frauenknehe (1726-34), with a lofty 
dome and lantern 320 feet in heiglit ; the Roman 
C.atholic church (1737-56), in an elaborate baroque 
style, .adorned on the exterior with sixty-four 
statues; the Sophienkirche (1351-57), restored and 
provided with towers in 1865-69 ; and the Kreuz- 
kirche, the largest church in Dresden, dating in its 
present form from 1764-85. The Synagogue (1838- 
40), designed by Semper, is also worthy of mention. 

The most important industries are the manu- 
factures of gold and silver articles, artificial llowere, 
machinery, chemicals, paper-hangings, paintera’ 
cany^ and colours, chocolate, &c. ; and straw- 
plaiting, brewing, and market-gardening, 'The 
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so-called ‘ Dresden cliina ’ is manufactured not at 
Dresden but at Meissen ( see Pottery ). A con- 
siderable trade is earned on by means of the 
Elbe, u-]iieb is also enlivened by*numerous small 
passenger-steamei-s. Pop. ,(1871) 177,087; (1885) 
246,086. 

Dresden is of very early Slavonic origin, thougli 
firet officially mentioned, as a town in 1216. The 
oldest part of the town was on the right bank of 
the river, but having been rebuilt .after a conflagi-a- 
tion in 1685, it h.as since been known as the 
Neustadt. Hemy the Illustrious made Dresden 
his c.apital in 1270, and after the division of the 
S.axon _ lands in 1485 it bec.ame the .se.at of the 
Albertine line, .and its prosperity gradually in- 
creased. Several successive soveieigns contributed ' 
to its embellishment, p.articularly Augustus I. .and 
Augustus II. It suilered severely, however, dur- 
ing the Seven Yeai-s’ "War, and .again in August 
1813, when the w.ar between Napoleon .and the 
allies having broken out .afresh, the .armies of the 
latter gathered from .all sides towards Dresden, 
which they regarded as the key of the Frencli 
position. The assault was made on the 26th, but 
was beaten back by Napoleon ; and the allies re- 
treated on the 27tli, .after h.ard fighting. N.apoleon 
did not quit the city till the 7th October, le.aving 
nearly 30,000 men still behind. As all access 
w.as cut off by the Russians, the city suffered 
severely from famine. A c.apitulation was at 
length brought about on 11th November. During 
the revolution of 1849, also, very great damage 
was inflicted upon the town; but it has r.apidly 
recovered. Dresden was occupied by the Prussians 
in 1866 during the war between Austria and Prussi.a. 
Since that period numerous improvements have 
been eflected, and the city has been extended, 
especiall.y in the south-eastern suburbs, known as 
the English and American quarters. 

DrcilX, an .ancient town of France, in the 
department of Eure-et-Loir, on the Blaise, 27 miles 
NNW. of Chartres by rail. It lies at the foot 
of a hill crowned with the dilapidated ruins of 
an ancient castle, formerly the possession of the 
Counts of Drcii.x. From among tlie mins ri.se.s ,a 
beautiful cbapel, erected by the mother of Louis- 
Pliilijjpe ill 1816, and to wliicii were removed in 
1876 the remains of the king and other membere of 
tile House of Orleans who had died in exile. The 
town-hall and the parish church are both good 
•specimens of Gothic. Dreux h.as several dye- 
houses, and manufactures of iron, leather, and 
h,at.s. Pop. 7811. Dreux is the ancient D((roc«s«s, 
a town of the C.arnutes in- Gallia Lngdunensis. 

In 1562 the Constable Montmorenej' defe.ated tlie 
Huguenots here, and took their leader the Prince 
of Oonde prisoner. 

Drey.se, Johann Nikoeau.s von, inventor of 
the needle-gun, was born in 1787, at Sommerda, 
near Erfurt, in Prussia, and worked as a locksmith 
m Germ.anj', and in a musket-factoiT in Pari.s from 
1809 to ‘1.814. He then foundeif .an ironware 
factory in Sommerda, and comnienced the manu- 
facture of 2)ercussion-ca23.s under a patent in 1824. 

In 1827 he invented a muzzle-loading, .and in 1836 
a breech-lo.ading needle-gnn, which was adopted in 
the Prussian army in 1840. A large factory was at 
once established, which produced 300,000 weapons 
between 1841 and 1863. In 1864 Dreyse was 
ennobled ; he died 9th December 1867. 

Driffield, Great, tbe chief town in thetVolds, ' 
East Riding of Yorkshire, 11 miles N. of Beverley 
by rail, is connected with Hull, 19 miles to the 
soutli, by a navigable c.anal. The surrounding dis- 
trict is fertile, and the town has a considerable com ' 
and cattle trade, besides manufactures of flour, 
hnseed-cake, and artificial manures. Pop. 5937. 


Drift, a name formerly-given to boulder-cl.ay, a 
deposit of the Pleistocene epoch. More fully it 
was called the Northern Drift, Glacial Drift,’ or 
Drift, in allusion to its supposed origin, 
riie old river-gravels of Pleistocene age were also 
often termed river-drift. The term drift h.as now 
fallen out of use. For .an account of the deposits 
formerly termed drift, see Botjlder-clay, Pleis- 
tocene SY.STEM. For the drift-men, see Man. 

DRiFT-tvooD is wood carried by tides and cur- 
rents to a distance from its native locality. Thus 
the shores of the Faroe Islands, Iceland, &c. are 
often strewn with logs brought by the Gulf Stream. 
Fragments of drift-wood occur as fossils in many 
geological fonnations, as in the Carboniferous Sand- 
stones, the Chalk, the London Clay, 6cc. 

Sand-drift is sand driven and accumulated by 
the wind. Deposits thus formed are occasionally 
found .among the stratified rocks, but conipare'd 
with other strata they are few, though, from tlieir 
anom.alous character, an acquaintance with their 
phenomena is of imjiortance to the geologist. As 
a rule, the mineral ingredients of wind-blown sand 
.are better rounded than the gi-ains of an aqueous 
accumulation of sand — the latter being carried in 
.suspension, and tlms to a large extent esca 2 iing the 
mutu.al trituration to which the former are sub- 
jected. Moving s.ands are at the present day, in 
many 2 ilaces, altering the surface of the land. In 
the 'interim- of gi-eat drj^ continents, as Africa, 
Asia, and Australia, extensive districts are covered 
with moving sands. The continuous blowing of a 
.steady wimf in one direction often covers a rich 
tr.act with this .arid material. But tlie influence 
of the wind on loose sand is most evident along low 
sandj- coasts, where hills, called ‘ dunes,’ are formed 
entirely of it ; they sometimes attain a considerable 
height,' as much, for instance, as 200 or 300 feet. 
Dunes are advancing on tbe French coasts of the 
Bay of Biscay at the rate of about 60 feet per 
annum, covering houses and farms in their pro- 
gre.s8. Similar accumulations are forming on the 
coasts of Nairn, Cornwall, "Wexford, and other parts 



Section of Cidhin Sandhills, Nairnshire. 

of the British Isles. The Culbin Sands, in Nairn 
and Elgin shires, cover a large district which .at a 
period not very dist.ant w.as rich arable land. The 
prevailing wind is from the west, hence the hills are 
slowly moving in an easterly direction, at the riite 
of a mile in somewhat less than a hundred ye.ars. 
A singular stratification exists in these hills. The 
iirGvailiiig "west wind lifts, or rather rolls the pai - 
-tides of sand up the gentle incline of the western 
.aspect of the hill, until they reach the summit, 
where they f.all, forming a steep declivity to the 
east, equ.al to the angle of repose for sand. A 
shower consolidate-s the surface of the new lied, or 
a land-breeze can-ylng fine dust separates it by a 
very thin layer of finer material from the one that 
follows, and thus, as the hill moves eastward, a 
remilar series of strata is fonned at a high <=> 
.oiTis shown by the diagram. The progi-ess of the 
hill is represented by the dotted outline. Eittie 
can be done to arrest the progress of these devas- 
tating sand-drifts. It h.as been ^commended to 
plant Garex arenaria .and similar sand-loving phan^, 
which have long creeping roote 
check to a considerable extent the influence of the 
wind. A gi-eat forest of sea-pine seven miles in 
width has since 1789 been maintained along the 
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sand-dunes of the Fiench Landes (q.v.), with great 
■benefit to the countiy inland. 

l>rill (Cynocqihalus leucophanis), a species of 
Baboon (q.v.), a native of Guinea, similar to the 
mandrill, but rather smaller and less ferocious. 

Drill is a general name for the exercises by 
which soldiers and sailors are made efficient. _ In 
the army, there are three classes of diill. First, 
‘ setting-up ’ and ‘ gymnastic ’ drill, to improve the 
phj'sic.'u development of the recruit; secondly, 
sword, lance, and bayonet exercises, gun-drill, 
riding, driving, signalling, shelter-trench,_ and 
repository diill (the technical name for shifting 
heavy ordnance), &c., to teach him to handle his 
arms, horse, or tools to the best advantage ; thirdly, 
marching, squad, company, squadron, battery, 
battalion and brigade dull, &c., to enable the men 
composing these various bodies to act together. 
A system of musical drill was introduced into the 
British army in 1887 ; various evolutions being 
peiformed to the sound of music, without any wmds 
of command. An ordinary reciuit lequiies about 
four months’ diill to become efficient in the infantry, 
two 5 'iears in the caraby, and three in the attiHerj’. 
In the navy, the drills vary in the same way with 
the nature of the duties lequired. ^Manuals of 
every kind of drill have been prepared for both 
services. 

Drills. See Boeing. 

Drimys. See ’^Vinter's Bark. 

Drinking Usages. See Toasts. 

Dripstone (Fr. larmier). The dripstone is a 
piojecting moulding or tablet placed over the head 
of a Gothic doorway or uindow, for the pin pose of 
throwing off the water, whence it is also known as 
a water-table or weather-moulding. Though such 
was, no doubt, its primitive use, the dripstone 
latterly became a meie oriiameiital appendage, 
which served to enrich and define the outline of 
the aich, and was applied internally, where it was 
evidently of,no particular usb, as well as externally. 
Ruskrfi lioiiits out that the dripstone which fomis 
the upper member of Gothic cornices is one of the 
chief features which distinguish the .style of the 
fain 3 ' north fiom that of the more sunny south. 

lD’i:^ng (see Coaching, and Hiding and Driv- 
ing). driving vehicles or riding furiouslj' and 
reckles.sly in a public IdRce, to the danger of 
the lieges, is an offence at common law in Eng- 
land;- and iiiaj' be prosecuted as culpable neglect of 
duty accoiding to the law of Scotland. It has, 
however, been made a statutory offence, and a 
long series of acts passed to regulate the miscon- 
duct of driver's of public carriages, under wbiclr 
prosecutions are now as a rule brought. In the 
United States, furious driving in cities generally 
is a misdemeanour punisbabTe by fine and im- 
prisonment. In the absence of state laws, munici- 
palities regulate the rate of driving. 

Droglicda, a seaport town, and county of 
itself, in the south-east of County Louth, built 
mostly on the noi-tli bank of the river Boyne, 
4 miles from its mouth, .32 N. of Dublin by rail, 
and 81 S. of Belfast. The Boyne is crossed here 
by a 1 . ail way viaduct 95 feet high. There are linen 
and cotton manufactures, ironwoi-ks, tanneries, 
breweries, and salt-works. It has a considerable 
export trade, chielly with Liverpool { 140 miles dis- 
tant), in corn, meal, flour, cattle, linen, hides, 
butter, and eggs. Vessels of 500 tons reach the 
quay, and barges of 50 tons ply 19 miles up the 
Bojne to Navan. Pop. (1851) 16,845; (1881) 
12,297, .almost entirely Catholics. Up to 1885 
Drogheda sent one member to parliament. From 
the 14th to the 17th centuries, Drogheda (often 
^called Trcdah) was the chief military station in 


Leinster. In 1649 Cromwell stormed the town 
after a desperate struggle, and for a stem le.sson to 
the Irish, pnt its stubborn garrison to the sword. 
Poyning’s laws were enacted here in 1494, and 
about the same time a mint was set up. Drogheda 
sun-endered to 'William III. the dru' after the battle 
of the Boyne (q.v.). See John D’ Alton’s History 
of Drogheda (2vo]s. 1844). 

Dl'Ollokycz, a town of Austi-ia, in Galicia, 50 
miles S\V. of Lemberg by i-ail. It has extensive 
Salt-works, p.araffin-manufactories, and dye-works. 
Pop. (1880) 15,714, half of whom are Jews. 

Droits, Admiralty. See Admiralty Droits. 

Droitwicll, a municipal boron dr in IVorcester- 
sbirc, on the Salwarpe, 6 miles NNE. of 'Worcester. 
It is ,a i.ailway junction, and is connected bj”^ canal 
with the Severn. Originally' a British town, and 
probably the Roman Salinw, it was fii-st known as 
Wycb, from the salt-springs, to which Di'oit w.as 
afterwards prefixed, expressing a legal right to 
them. Its cliief trade is salt, for which it has been 
famous from remote times, the bi-ine-spiings yield- 
ing over 100,000 tons of salt a ye.ar. Pop. (1851) 
4660; (18S1) 3767. Droitwich sent ojre member to 
parliament until 1885. The saline baths here are 
now visited annually by thousands. See W. Bain- 
bi-igg's The Droitioich Salt Springs (1873). 

DrSinc, a department of France, on the east 
b.ank of the Rhone, to the south of the department 
of Isbre. Ai'ea, 2508 sq. ni. Pop. (1866) .324,231 ; 
(1886) 314,615. The surface is generally hilly', .and 
even mountainous in the east, where spurs of the 
Alps r-ise to a height of 5900 feet ; and, except in 
the Rhone valley, the soil is not very productive.’ 
Dr6me is traversed by a number of affluents of the 
Rhone, the most notable being the Isfere and the 
Di6nie (75 miles), from which the department 
takes its name. Along the Rhone, Iiowever, 
where a Mediterranean climate prevails, tire 
almond .and olive flourish, though an occasion.al 
Crop is lost from frost, and oil-nuts .and the mul- 
berry are extensively' grown. Also, the cultivation 
of the vine was an important industry before the 
ravages of the Phylloxera affected it; Hermit- 
age and the white wine Cl.airette de Die were 
especi.ally famous. Wheat, potatoes, and melons 
are produced in l.arge qir. air titles, and the cultiva- 
tion of truffles 
has become 
noteworthy. 

C^aL cement^ ^ ^ ^ 

sti-aw, and iron 1 

goods, jrotteiy, 






of Valence for Dlomcdary?'" 

Capital. 

a swift variety of tlie one-liuniped 
Camel {Cdinclus droDiedarhis)^ bearing tlie saiiie 
relation to it as race-hoi’se to cart-hoise. Its usual 
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pace is a trot, which, with terrible joltings to the 
rider, can he inaintained often at the rate of nine 
miles an hour for inanj' hours on a stretch. A 
journey of 600 miles can be performed at a slower 
rate in live day.s. After running for twenty-four 
hours, when in good condition, the dromedary is 
refreshed with a frugal meal of barley and pow’dered 
dates, along with a little water or camel’s milk, and 
is tlien ready for another day of it. A gallop is a 
pace for which the dromedary is not adapted. 
iMany varieties — e.g. for racing — are reared, and 
white forms ai-e much prized in some parts of the 
East. Though now' distinctive of North Africa, 
the dromedary seems to have been unknown to the 
ancient Egyptians. For general information, see 
Camel. 

' Droiuorc, a tow-n, with linen manufactures, in 
the north-west of County Down, on the Lagan, 17 
miles SW. of Belfast by rail. Pop. 2491. It is 
still the seat of a Roman Catholic diocese, as it 
was also of an Episcopal till 1842, when it was 
united with Down. Jeremy Taylor was Bishop of 
Dromore, and lies buried here in his cathedral. 

' j 

Drone. See Bee. 

Drontlicim. See Teondiijem. I 

Drop SJ' (Gr. hydrops, from hydor, ‘w’ater’), a 
class of disease.s anvays of serious import, though 
not often, perhaps, directly fatal. Dropsy is rather 
a symptom than a disease ; it consists of the eflu- 
sion ot watery fluid from tlie blood into the skin 
and subjacent te.vtures, or into the cavities of the 
body. When the eflusion is chiefly in the super- 
ficial parts, the dropsy is called Anasarca (ana, 
‘upon,_ sfinr, ‘the flesh’); when it is in the abdo- 
men, it is tenned Ascites ; when in the space 
around the lungs. Hydrothorax. Dropsy most 
commonly depends on disease of the Heart (q.v.) 
or Kidneys (q.v.) ; in case.s of ascites, the liver and 
spleen are often at fault. The treatment of dropsy 
is chiefly by Diuretics (q.v.) and other evacuant 
remedies, which remove the fluid from the textures 
by unloading the blood of its excess of serum. It 
is, how'ever, a matter of some difficulty to find the 
proper remedy in each individual case. In all cases 
of dropsy, the internal organs should be, if possible, 
submitted to' a strict medical examination, and 
the treatment regulated accordingly. Jlechanical 
means are also frequently used to relieve the 
patient of the fluid — in the case of the cavities of 
the. body. Tapping (q.v.); in the cellular tissue 
either free incisions, or small tubes inserted through 
the skin, by which the fluid is allowed gradually to 
drain aw'ay. 

Dropwort. See SpiE/EA, and Watee Deop- 

WOET. 

DroseraceiC, a small order of thalamifloral 
dicotyledons allied to Saxifrages, and including 
about 110 species. They are small herbaceous 
plants, generally inhabiting marshy places, and 
witli leaves frequently circinate in bud, and usually 
covered with glandular processes or hairs. These 
are vei-y frequently adapted to the capture and 
digestion of insects. See Insectivorous Plants. , 

Droskey. See Carriage. 

Drouct, Jean Baptiste, Comte d’Eelon, 

P rench , mai-shal, was born 29th July 1765,^ at 
Bheims, entered a regiment of volunteers in 1792, 
and took part during the years 1793-96 in the 
^mpaigns of the Moselle, Meuse, and Saiiibre. 
nis conduct in the Peninsular w’ar w'as highly dis- 
tinguished. After the fall of Napoleon, the Bour- 
bons gave him the command of the 16th division, 
but he was shortly after arrested on the charge of 
^jbspiring against the royal family. On the return 

. biapoleon from Elba, he contrived to seize the 
citadel of Lille, in wdiich he had been imprisoned. 


and held it for the emperor, wdio made him a iieer 
of France. At the battle of Waterloo he com- 
manded the first corps d’armce. After the capitula- 
tion of Paris, he fled to Bavaria, wdiere he resided 
until the July revolution, when he returned to 
Prance, and received in 1832 the command of the 
army of Vendde. During 1834-35, he held the 
important office of governor-general of Algeria, 
•and in 1843 was elevated to the rank of marshal. 
Drouet died 2oth January 1844. — Jean Baptiste 
Drouet (1763-1824) was a zealous revolutionist of 
the extreme Jacobin section; and Louis Deouet 
(1792-1873) was a veiy famous flute-player. 

Dronyn <le Lliuys, Edouard, a French 
statesman, born in 1805, W'as attached to the em- 
bas.sies at Madrid and at the Hague. In 1840 he 
w'as placed at the head of the commercial depart- 
ment under the Minister of Foreign Aflairs, and 
shortly after was elected deputy for Melun ; but he 
afterw’ards W'as deprived of his office because of 
his opposition to the government. Under Louis 
Napoleon’s presideney he became Minister of 
Foreign Affairs, and in 1849 W’ent to London for a 
' sliort time as ambassador ; after the coup d’etat he 
became one of the idce-presidents of the Imperial 
Senate, and again Minister of Foreign Affairs. 
Being disappointed at the issue of the Vienna 
Conferences in 1855, he resigned his office. In 
1863 he W’as recalled to his old post, resigning again 
in 1866. He died March 1, 1881. 

Drowning. See Asphyxia, Respiration 
(Artificial), and Humane Society. 

Drowning was long a customary mode of 
capital punishment. Tacitus, w’riting about the 
end of the 1st century, tells us that the Germans 
hanged their greater criminals, but that meaner 
and more infamous offenders were plunged under 
Imrdles into bogs and fens. Drow’ning w'as also 
a Roman punisliment. The Lex Cornelia decreed 
that parricides should be sewn up in a sack 
with a dog, cock, viper, and ape, and throw’n 
into the sea. The Anglo-Saxon codes ordered 
women convicted of theft to be drowned. The 
punishment w’as in such common use throughout 
the middle ages that grants of capital jurisdic- 
tion ran cum fossa ct fnrea ( i. e. ‘ with pit and 
gallon’s ’ ). The pit, ditch, or well was for drow’ning 
women ; but the punishment w’as occasional!)’ in- 
flicted on men. In Scotland, in 1556, a man con- 
victed of theft and sacrilege w’as sentenced to be 
drowned, ‘by the queen’s special grace.’ So lately 
as 1611 a man was drowned at Edinburgh for steal- 
ing a lamb ; in 1623 eleven Gypsy women w’ere 
sentenced to be drow’ned in the Nor’ Loch tlier^ 
By that time the punishment of drowning had 
become obsolete in England. It survived in Scot- 
land until 1685 (the year of the drow’ning of the 
AVi’diown martyrs), and in France was employed' 
so late as 1793 at Nantes in the infamous noxjadcs 
of Carrier (q.v.). The offending w’lves of the 
Turkish sultans w’ere wont to be sew’n up in a 
sack and cast into the Bosporas. 

Droylsdcn, Lancashire, a suburb of Man- 
chesteis 34 miles E. of it, w’lth railway station. 
Pop. ( 1871 ) 6768 ; ( 1881 ) 8687. 

Droz. Antoine Gustave, novelist, was bom at 
Paris, 6th June 1832, grandson f J®’™ P'®™ 
(1746-1823). an engraver of medals, well known m 
his day. At firet Droz studied art, but soon to his 
profit exchanged the pencil for 
brilliant reputation that is not quite eas) to 
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Les jStiwgs (1876), Tristcsscs ct Sourircs (1883), and 
L’Erifant (1885). 

DrilffJCCt (El’, dragnet), a, woven and felted 
coai-se ■\voollen fabric, usually with a printed pattern, 
chiefly used for covering carpets, and hence called 
in some parts of Great Britain crumb-cloth. It is 
generally too thin to taho the place of a proper 
carpet, but it is sometimes so eimiloyed. The name 
is also given to a stout dress fabric made with a 
linen warp and a worsted weft. It is made into 
petticoats, workmen’s aprons, &c. ; .sometimes only 
the weft, but often both warp and weft, being dyed. 
Tills stuff is still to a considerable extent made by 
handloom in Scotland. 

Drtigs. See Pkescription, CHEJtisTS axd 
Druggists, and Adulteration. 

Druidism is' commonlj' spoken of as the reli- 

g ious system of the Gauls and Britons, or of the 
■eltic peoples. Professor Rhys, however, affii’ms 
that the real religion of the Celts was an Aryan 
Polytheism like that of Italians and Greeks ; and 
that Druidism, in so far as found amongst the Celts 
of Gaul or Britain, was by tliein derived probably 
from pre-Celtic and non- Aryan aborigines (Ivemians, 
Iberians, Enskarians or Basques, Neolithic men?), 
and was thus non-Aryan in origin. There is no 
reason, he says, for holding that Druidism was found 
' amongst the Bi’j'thonic races proper, though it 
was in force amongst the Goidelic (Gaelic) peoples 
of the British Isles. Ca'sar thus describes the 
character and functions of the Druids : ‘ They 
attend to divine worship, perform public and private 
sacrifices, and expound matters of religion. A 
great number of youths are gathered round them 
for the sake of education, and they enjoy the 
highest honour in that nation ; for nearlj’ all 
public and private quairels come under their 
jurisdiction ; and when any crime has been com- 
mitted, when a murder has been perpetrated, when 
a controversy arises about a legacy or about 
landmarks, they are the judges too. They 
fix rewards and punishments ; and should any 
I one, whether a private individual or a public 
[ man, disobey their decrees, then they exclude 
I him from the sacrifices. This is with them the 
severe.st punishment. The pei-sons who are thus 
laid under interdict are regarded as impious and 
wicked people ; everybody recoils from them, and 
shuns their society and conversation, lest he should 
be injured by associating with them. They cannot 
obtain legal redress when they ask for it, nor are 
they admitted to any honourable office. All these 
Druids_ have one chief, who enjoys the highest 
authority amongst them. When lie dies, he is 
succeeded by the member of the order who is most 
prominent^ amongst the others, if there be any such 
single individual; if, howei-er, there are several 
men equally distinguished, the successor is elected 
by the Druids. Sometimes they even go to war 
about this supremacy. At a certain time of the 
year, the Druids assemble on the territoiy of the 
Carnutes, which is believed to be the centre of all 
Gaul, in a sacred place. To that spot are gathered 
from everj'where all pei-sons that have quarrels, and 
they abide by their judgments and decrees. It 
is believed tliat this institution was founded in 
Britannia, and thence transplanted into Gaul. Even 
now.adays, those who wish to become more inti- 
mately acquainted with the institution generallj’ 
go to Britannia for instruction’s sake. 

‘The Druids take no part in warfare; nor do 
, they pay taxes like the rest of the people ; thev are 
exempt from militai-j- service, and from all public 
biinlens. Attracted by such rewards, many come 
to be instnicted by their own choice, while' others 
are sent by their parents. They are reported to 
loam in the school a great number of verees, so that 


some remain there twenty yearn. They think it an 
unhallowed thing to commit their lore to writing, 
thongli in the other public and private affairs of life 
they frequently make use of the Greek alphabet. 
. . . Beyond all things, they are desirous to inspire 
a b6lief that men’s souls do not perish, but trans- 
migrate after death from one individual to another; 
and they hold that people are thereby most strongly 
urged to braven-, as the fear of death is thus 
destroyed. Besides, they hold a great many dis- 
courees about the stars and their motion, about the 
size of the world and of various countries, about the 
n.ature of things, about the power and might of the 
immortal gods ; and they instinct the youths in 
these subjects. ’ 

It is ea.sy to comprehend that this powerful priest- 
hood did all it could to uphold the national cause 
against the Roman conquerors, and urged the 
people to rebellion ; so much .so, that the Emperor 
Claudius found it necessary to interdict fonnally 
tlie practising of Druidical rites, which seem, how- 
ever, to have continued down to the extinction of 
paganism. Besides being priests and teachere of 
religion, the Druids appear also to have been adepts 
in the magic arts, and were vemed in the mysteii- 
ous powers of animals and plants. The oak-tree 
was especially sacred among the Druids. _ In oak- 
groves they frequently performed their rites, and 
many have "even derived tiieir name from this custom. 
They also had a special reverence for the mistletoe, 
when growing on an oak. According to Pliny, 
a Dniid, clothed in white, mounted the tree, and 
with a knife of gold, cut the mistletoe, which was 
received by anotlier, standing on thc_ ground, in his 
white robe. The same author gives a curious 
account of the ‘serpent’s egg,’ worn as a distin- 
guishing badge by the Druids. It was formed, he 
says, by the poisonous spittle of a great many 
serpents twined together. Gathered at moonlight, 


serpents twined together. Gathered at moonlight, 
and afterwards worn in the bosom, it was a mi^ity 
tali-sman. All these particulai’s refer properly to 
the Druids of Gaul, but Cicsar’s testimony leaves 
no doubt that the Druidism of Britain was essen- 
tially the same. According to IVliitley Stokes, the 
Druids never were in Ireland a hierarchy or separate 
class, ns they are said to have been in Britain ; 
but merely a species of wizards, enchanters, or 
soreerere. 

In all the countries anciently inhabited by Celts, 
there are found rude stnictures of stone, one of the 
most common forms of which is the so-called Dolmen 
(q.v.). The older archmologists — e.g. Stukeley — 
assumed that these were Druidical altare, but there 
i.sno’proof that such was their destination or origin : 
similar structures are found in Scandinavia and 
other parts of the Continent. The same doubts 
prevail as to the_ l.arger monuments of this kind — 
the supposed Druidical temples of Caraac in Brit- 
tany, and of Stonehenge (q.v. ; and see STANDING 
Stones). Speaking more generally, the historians 
and archreologists of the present day do not profess 
to know nearly so much about the Druids as did 
tho.se lyho wrote concerning them in a previous 
generation. See Professor Rhys’s Celtic Heathen- 
dom (1888). 

I>ruin (Ger. trommel; Fr. tamhotir, a modifica- 
tion of tahour ; timbrel and tamboiiri?ie are other 
foi-ms of the word tcibonr or tambonr), an instiu- 
luent of percussion, in which a skin of parchment, 
stretched on a frame of wood or metal, is beaten 
with an instrument called a drumstick. 'There are 
three varieties of the drum : the kettle-drum, the 
side-drum, and the bass-dnim. The firat is the 
only one which can really claim to be a musical 
instniment, playing' a definite note in harmony 
with the music it accompanies. The kettle-drum 
(Fr. timbale, Ger. pauhe, Ital. timpano) consists 
of a kettle, or shell, of brass or copper, generally 
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lioniispherical, over the mouth of whicli tlie skin is 
stretched hy menus of an iron ring, n-iiicli is also 
provided with screws and keys for tightening the 
skin to tune it to any note witliin its compass. 
Two (and sometimes three) are required in a full 
orchestra ; the lai-ger should have a compass from 
F to C, the smaller fi’om Bb to F on the bass stave ; 
and they require to be tuned to the proper notes, 
as indicated in tlie music. They are plaj’ed upon 
with whalebone sticks, having atone end a wooden 
button covered with .sponge or other soft material. 
The I’oll, a most effective part of its music, is per- 
formed with single alternate and veiy rapid strokes 
of the sticks, about one-fourth of the diameter 
from one side. The onlj" military use made of the 
kettle-drum is in cavaliy hands, which carry two, 
possibly because two are more easily balanced on a 
hoi-se’s shoulders than one, rather than from any 
musical reason. 

_ The side-dram, or snare-drum, is more essen- 
tially a militaiy jnstiument, tliough sometimes I 
also used in orchestras. It consists of a brass or 
wood cylinder, with a skin head at each end. 
These are tightened by means of hoops over the 
heads, laced with an endless cord passing zigzag- 
wise from head to head, and braced with leather 
braces, or more usually with rods and screws. 
Across the lower end several catgut cords, or snares, 
are tightl}’’ stretched in contact with the skin, caus- 
ing a rattle when the other end is beaten. When 
anything is put between these snares and the skin 
to prevent the rattle, the drum is said to be m nfflcd, 
and is so used at funerals. It is played upon on 
the centre of the upper end by means of two hard 
wood sticks with a knob at one end. The roll 
for the side-drum consists in strilring two blows 
alteraately with each stick. It is called daddy- 
mammy, from the sound. The side-drum was 
formerly used as a signal instrument, and the 
drummer is still an army institution (see Band); 
but the Bugle (q.v.) does the signalling, the dram 
only being used wth the music in marching. 

The bass-drum (Ital. gran tamburo or gran cassa, 
Fr. grossc caisse] is of similar construction, having 
two heads, played with a stick having a soft round 
knob, the centre of the head being strack. The 
side and bass drums being only used to mark the 
rhythm of the music, are not tuned to any par- 
ticular note. The orchestral bass-drum is very 
often made much larger in diameter than the 
military instrument, and with a shorter cylinder. 

A Brum-head Court-martial, so called because 
originally held round the big dram, is a Iiasty 
council or court-martial held in the field when it is 
necessary to punish an offender on the spot and , 
without delay. By the Araiy Act of 1881 a | 
Summary Court-niartud was instituted to take its 
place in the British armj'. 

The Tambourine ( q. v. ) is another species of drum, j 
The ancient Romans used small hand-drums — some 
resembling tariibouiines and others kettle-drums — 
in their religious dances ; and the Parthians are 
said to have used them in war to give signals. 
They are believed to have been first introduced to 
western Europe hy the Crusaders. 

Drum, a Celtic word meaning the back, and 
applied to a small hill or ridge of hills, entere into 
the composition of many place-names, especially in 
Ireland and Scotland, as DrumconAvn, Divqnglass, 
Bnwnsheugh. 

Driimclog', a moorland tract in Lanarkshire, 
on the borders of Aymbire, 6 miles SE. of Stratli- 
aven. Here, miles E. of London Hill,_Claver- 
house was defeated on the 11th June 1679_ in a 
skirmish with a party of 200 Covenanters, vividly 
described in Scott’s Old Mortality. A monument 
marks the scene of the encounter. 
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Driim*major was not a recognised rank in the 
English amiy till the time of Charles I., though 
previously there had been an officer in the royal 
household called the drum-major general, without 
ivhose license no one except royal troops might use 
a drum. The drain-major, besides other duties, 
received ordere from the major of the battalion 
concerning the necessary beats or signals, and com- 
municated them to the drummers. The title was 
changed in 1878 to ‘ sergeant-drammer,’ but the 
teaching and control of the drummers still devolve 
upon this non-commissioned officer, who also 
marche.s at the head of the battalion and sets the 
pace. ‘ Sergeant- trumpeter ’ in the cavalry and 
artilleiy, and ‘sergeant-piper’ in Highland regi- 
ments are con-esponding ranks. See Band. 

Druiiimbnd, Captain Thomas, R.E., was 
bora at Edinburgh in 1797, and in 1820 joined 
Colonel Colby in the work of the ordnance survey, 
which was immensely facilitated by his two 
inventions — an improved Iieliostat or mirror for 
tlirowing rays of light in a given direction, and a 
lime-light, better known as the Drummond Liglit 
(see Lime-light). Drummond ivas appointed head 
of the boundaiy commission under the Reform Bill; 
private secretary to Lord Althorp, Chancellor of the 
Exchequer, in 18.3.3 ; and Under-secretary for Ireland 
in 1835. Here, by his impartiality, sound judgment, 
conciliatoiy disposition, indefatigable energ 3 ', and 
hearty devotion to the work before him, he at once 
gained the confidence and affection of the people, 
restored order, and obtained the willing assistance 
of all classes in advancing the best interests of the 
country. His memorable saying, ‘ Propertj' has its 
duties as well as its rights,’ which ocenn’ed in a 
letter to the Tipperaiy magistrates in 1838, was 
stigmatised by the Times of that date as the ‘ inso- 
lence’ of a Jack-in-office. Worn out by his multi- 
plied labours, he died, 15th April 1840, in Dublin, 
where a statue by Hogan was eredted to his memoiy 
by public subscription, and where, alone of English 
secretaries, he lies in a gieve of his own choosing 
among the people he wa.s sent to govern. See the 
Life by Bany O’Brien (1889). 

DriiiiiuioHd, WiLLiAsr, of Hawthornden, a 
poet of considerable celebrity, was descended from 
an ancient Scottish familj’’, and was born at his 
father’s seat at Hawthornden, near Edinburgh, 13th 
December 1585. He was educated at the High 
School of Edinburgh, and aftenvards at the uni- 
veraity of that citj’, where he graduated Master of 
Arts in 1605. He next studied law and general 
literature at Bourges and Paris, and on his father’s 
deatli in 1610 retired to Hawthornden, which, accord- 
ing to tlie learned Ruddiman, ‘ was a sweet and soli- 
tarj"^ seat, and very fit and proper for tlm nnises.’ 
There lie maiaied (1614), but lost his wife within 
the year, married again eighteen j’eare later, and 
spent the rest of his life there between poetry and 
mechanical experiments. He had to subscribe to 
the Covenant, but abhon-ed the cause, and witnessed 
its triumph with a sinking of heart that the most 
sarcastic verses in manuscript could not relieve. 
He died 4th December 1649 ; his death, it is said, 
being hastened by his excessive grief for the fate 
of Charles I. Drainmond enjoj^ed the friendship of 
many of his contemporaries, including Drayton, 
Montrose, and the great Ben Jonson, the latter of 
whom paid him a memorable visit at Hawthornden 
in 1619. The two men were unlike in everj’tliing 
save that both were genuine poets, and pruniiiiond s 
notes of the gi'eater man’s conversation (pimteri 
1842) is one of the most interesting chapters ot 
literary history. His piincipal works are 2 ears on 
the Death o/ Ma:liades-Mnuee Heniy, son (rf 
James L— (1613); Poems: Amorous, Funerall, 
Divine, Pastorall, in Sonnets, Songs, Sextains, 
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3Iadrigals (1616); Forth Feasting (1617); and 
Flowers of Zion ( 1623 ). His prose writings include 
a Histoiy of Scotland, known as the History of the 
Five Jameses, as well as some political tracts. 

Drummond's verse abonnas in the conceits, 
antitheses, <and hyperboles of the period, and gives 
indication of a mind given to the lu.xury of melan- 
chol}^ His sonnets are the best specimens of his 
muse, although even in these one looks in vain for 
sustained harmony or great originality of thought. 
His mastery of diil’erent rhythms reveals his learn- 
ing and the labour he gave to his verse. 

Ke-issues of his poems appeared in 1832 (Mait- 
land Club), in 1833 (by Peter Cunningham), and 
in 1857 (by "VV. D. Tunibull). See tlie learned 
and exhaustive Life by Professor IMasson (187.3). 

Drummond Island, the most westerly of 
the hlanitoulin chain, in Lake Huron, belongs to 
Chippewa county, Michigan. It measures 20 miles 
by 10. 

Drummond Light. See Li.me-light. 

Drnnkenne.ss. See Intoxication, Alcohol- 
ism, Inebriates, and Temperance. 

Drupe, in Botanj', a succulent fruit containing 
a single seed or kernel, usually inclosed in a hard 
‘ stone,' the enclocarp. Tlie succulent part is the 
mesosarp, the skin of the epicarp. Examples are 
familiar in the fruits generally knoum as stone- 
fruits, the peach, plum, cheny, &c. The fruits of 
the "enus Rubus (Raspberry, Bramble) are com- 
posed of many small aggregated dinpes upon a 
common receptacle. See Fruit. 

Drury, Dru, a silversmith of London, was bom 
4th February 1725. He was devoted to the study 
of entomoloCT and to collecting exotic insects, and 
published lUnstrations of Natural History (3 vols. 
1770-S2, u’ith upwards of 240 figures of e.xotic 
insects). His Illustrations of Exotic Entomology 
was edited in 1837 by J. 0. iVestwood, and appeared 
with nearW 700 figures by Moses Harr'is. Dmry 
died 15th December 1803. 

Drury-Iaiie Theatre was firat opened in 
1663, and the present edifice, the fourth, in 1812, 
Avith a prologue by Lord Byron, the adverti-sement 
for AA'hich gave rise to the famous Rejected Addresses. 
Garrick opened the theatre in 1747 with Dr John- 
Bou’s prologue; and most of the great English 
actors have trod the boards Avhicli are noAv giv’en 
over for the most part to pantomimes and spec- 
tacular pieces. 

Druses, a remarkable peoide avIio inliabit a 
district in the north of Syria, comprising the whole 
of the southern range of Mount Lebanon and the 
western slope of Anti-Lebanon. Nearly half the 
Druse nation inhabit the Jebel Druse, a mountain- 
ous district to the south-Avest of Damascus, Avhere 
they maintain a qua-si-independence, refusing either 
conscription or taxation to tlie Turkish govern- 
ment, Those in the Lebanon and Anti-Lebanon 
are subjects to the Rhglement du Liban, A\-hich 
releases them from conscription, and provides a 
.settled annual payment from that section of the 
nation Avhich collects its OAvn taxes. Sixteen 
villages are in northern Galilee; and do not 
enjoy any of the privileges of the other tAA’o 
sections, but are more oppressed than either 
Jloslejns or Christians. According to their oAvn 
tradition, tliey Avere Arab tribes from Yemen aa'Iio 
migrated to Mesopotamia, theUce to the neigh- 
bourhood of Aleppo, Avhere Darazi found them, 
from Avhence they came south. Another tradition 
connects them Avitli Cliimo. A third theory traces 
their origin to the Cuthites (Karduchi or 'Kurds), 
with AA’hom, after tlie second captiidtj' of Israel, 
Esarhaddon re-peopled the Avasted strongholds of 
SamaATa. Tklore than a thousand years later, the 


Mardi, a Avarlike tribe of Persian extraction, Avere 
transplanted thither by Constantine IV., in 686 
A.D., to the number of ' 12,000, to act as a buhvark 
against Mohammedan imnsion. The Arabs also, 
in SAA’eeping through the moimtain-fastnesse.^ left 
a permanent impression there. _ Tims, according 
to this vicAV, Cuthites, Mardi, and Arabs, or 
rather- Iilohammedans of A-arions races, combined 
to form that strange being — the modern Druse. 

The nationality of these mmintainceiAS having 
been consolidated, their peculiar and mysteiious 
religion began gradually to he dereloped. 'Hakim 
Biamv Allah, or Biamrillab, one of the Fatimite 
califs of Effl’pt, and a Nero in cruelty, AA-as the 
author of tliis sj’stem. He affirmed tiiat he Avas 
the representative of God, and, liaAing enlisted 
his confessor, Darazi, in his canse, he prepared to 
propound his doctrine. In the 407th j'ear of the 
Hegira (1029 A.D.), the divine nature of Hakim, 
or rather the incarnation of the Spirit pf God in 
him, Avns pnhlicly announced at Cairo. This 
revelation, hoAvever, Avas unfavourably received 
by the mob. Hakim’s confessor, Darazi, nan-OAvly 
escaped the fate of a martyr to the impostures of 
hi.s master. Retiring, hoAVever, he established 
himself on the western slopes of Hemion near 
Hasheya, and there began to inculcate the prin- 
ciples of the neAv faith ; and althougli he never 
acquired any mastery over the sympathies^ of the 
mountaineere, he at least in all probability left 
his name to them. Hamz6, a Pereian mystic, and 
successively the disciple and vizier of Hakim, in- 
troduced into the noAvly promulgated religion all 
the elements of attvaetion and strength which it 
possesses ; and him the Druses venerate as the 
actual founder of their faith. 

Tlie Dnises fonn one of the very few sects among 
Avhom proselytism is discouraged. They are re- 
markable consenmtists. For 800 yearn they liave 
maintained a distinct religions and political inde- 
pendence and nationality. Into their faith the 
doctrines of the Pentateiich, the Christian gospel, 
the Koran, and the Sufi allegories are Avonclerfiilly 
interAA'oven. The folloAA-ing are their seven great 
principles : (1) Veracity (to each otlier only); (2) 
niAitual protection anti resistance; (3) renuncia- 
tion of all other religions; (4) separation from all 
AA’ho are in error; (5) recognition of the unity of 
God; (6) resignation to his aauII ; (7) obedi- 
ence to the commands of God. They belieA'e in 
one God in AA'hom there are no parts, to AA'hom 
they ascribe no attributes, before AAUiom the tongue 
ceases to utter, the e3’es to beliold, but avIio has 
levealed himself ten times upon the earth under 
the form and name of mortal men. In Hakim, 
so Hamze taAAght, had God revealed himself for 
the tenth and last time; there have been sixtj’- 
nine minor manifestations. Thej- also believe that 
tlie nnmher of existing souls never A’aries, and that 
all the sonls in life noAV have lived, vested in 
some human form, from the beginning of the 
AA'orld, and Avill so continue to exist till the end 
of it; that when a man dies, his soul puts on 
a fresh humanitj', Avhich occupies a rank in moral 
dignitj- corresponding to the purity or impuritj’ 
of the past life. When the soul has been purified 
from eA'eqv stain, there yill come a period of rest. 
Piuyer is looked upon as an interference Avith the 
Avork of the Creator, The resurrection aauII he 
ushered in bj’ AA'ar hetAveen the Mohammedans and 
Christians, and the Dnises onlj’ Avait for an Arma- 
geddon in Avhibh thej' helicA’e thei' are destined to 
take a prominent part. As a religious hodv, the 
Dnises are dh’ided into tAA'o classes ; the Akals, 
or those initiated into the Dnise niA'steries ; and 
the Djaliils, the uninitiated. The former do not 
adorn _ themselves Avith gold, or Avear silk, or 
embroidered gannents ; tliej’ forbear using AA-ine, - 
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spirits, tobacco, and other luxuries. Yet the Akal 
is taufflit that when necessary, equivocation, or 
even falsehood, may be practised. 

The most remarkable man produced by the 
Druses in the beginning of the l7th century has 
been the Emir Eakr-ed-din, who anne.ved Beyrout 
and Sidon, and threatened Damascus, and who was 
executed by the Turks. When Emir Beshir was 
chosen sheikh of the Druses in 1789, the authority 
of the Porte was only, nominal in the Lebanon ; by 
the help of Eg)'pt he subdued his rival sheikh Beshir. 
The Turks instigated the Druses to revolt against 
Egypt, and the final eti-uggle between the Turks 
and Egyptians culminated in the defeat of the 
latter, owing to the assistance rendered to the 
Sixltan 'by England, and Emir Beshir was exiled to 
Malta. After this, the Maronite Christians and 
the Druses took to murdering each other, and the 
strife reached its climax in 1860. From Alay to 
October of that year, accounts of the fearful 
barbarities practised by the Dnises .upon the 
Maronites followed- each other with appalling 
frequency^, until the indignation of Europe was 
roused against them. A conference of tlie five 
Powers which had giraranteed the independence 
of Turkey met at Paris, and it was resolved that 
a force of 20,000 men, one-half of whiclj were 
French, should proceed to Syria to chastise the 
Druses, and that a European Commission should, 
on the spot, make inquiiy as to the facts. The 
troops reached Syria in August 1860. They could 
not, however, get at the Dnises, ivho retired into 
the Desert of the Hauran. It was ascertained 
beyond all doubt that the Turks and the low 
fanatical mob of Damascus were mainly chargeable 
with the crimes that had been committed ; and 
that the retaliations of the Maronites were equally 
vindictive and hon-ible. Punishment was inflicted 
on those who were most to blame. In June 1861 
the troops returned to France, and the commis- 
sionei-s drew up a new constitution for the 
Lebanon (1864), under which it was to be ruled 
by a Christian governor, appointed by the Porte ; 
and to be divided into seven districts, under chiefs 
of the prevalent religion in each. The result was 
the appointment as governor of Daoud Pasha, 
under whom and Rustem P.aslia ( 1880 ) disturbing 
elements have been kept in check. The Druses 
are estimated at 70,000 in number, the population 
of the Lebanon at 13,000, that of the Haurari 
about 50,000. In feeling they are friendly to 
England, and some have learned a little English. 
English missionaries have laboured amongst tlieni. 
They are a brave, handsome, and industrious 
people, can almost all read and write, and have 
many characteristics in common with the Scot- 
tish Highlanders. They abstain from excesses, 
never taste wine or tobacco, polygamy is unknown, 
the women are virtuous, and divorces are un- 
common though simple enough, consisting in the 
husband telling his wife three times that she had 
better go back to her mother. They had no 
superior educational establishment until Daond 
Pasha founded and endowed one at Abey. They 
have, with incredible toil, canied the soil of the 
valleys up. and along the hillsides, which are laid 
out in terraces, planted with mulbeiTy, olive, and 
vine. Their chief trade is the manufacture of 
silk, chiefly at Shimlan, 3000 feet above sea-level ; 
the manufacture employs about 6000 hands. Corn 
is also raised, though in very_ small quantity. 
Deir-el-kamar (q.v.) is the principal town, but of 
late, Bakhlin, 6 miles distant, has been the Druse 
headquarters. Kunawat is the chief town of the 
Druses of the Hauran. , See the Earl of Carnarvon’s 
Druses of the Lebanon ( 1860) ; De Sacy’s Exposi dc 
la Ediqion dcs Druses ( 1828 ) ; Churchill’s Ten 
Yccirs' Residence in Blount Lebanon (3 vols. 1853), 


and Druses and Blaronites (1862); Laurence Oli- 
phant’s Land of Gilead {IS'&b), and Haifa (ISS"!). 

Driisns, the name of a distinguished family 
of the gens Livia, and of some members of the 
Glaudian gens. The most conspicuous of the 
Di-usi were (1) IM. Livius Drusus, tribune of the 
people in 122 B.C., the opponent of the democratic 
policy of his colleague, C. Gracchus. (2) His 
son of the same name, who, though identified by 
birth and sympathy with the patricians, renewed 
some of the most liberal measures of the Gracchi, 
and advocated the claims of the Italians to Roman 
citizenship. He was assassinated in 91 B.C., just 
before the outbreak of the Social War. (3) The 
most illustrious of the Drusi was Nero Claudius 
Drasus, commonly' called Drusus Senior, the step- 
son of the Emperor Aumistus, and younger 
brother of the Emperor Tiberius. His campaign 
against tlie Rlimti and other Alpine tribes (15 B.C. ) 
is celebrated by' Horace (Odes, iv. 4). Until his 
death in 9 B.C. he was engaged chiefly in estab- 
lishing the Roman supremacy in Germany'. The 
‘Fossa Drusiana,’a canal joining the Rhine with 
the Yssel, and other engineering works were con- 
structed by' his direction. For his exploits in 
Germany', Drusus was rewarded with the title 
of Germanicus, but care must be taken not to 
confound him with the celebrated Geimanicus 
(q.v.), his own son. 

Dryads, wood-nymphs in Greek mythology'. 
See Nymphs. 

Dryburgll, a beautiful ruined Premonstraten- 
sian abbey, in Berwickshire, 5 miles ESE. of Mel- 
rose, on the' Tweed, here crossed by' a suspension 
bridge. It contains the dust of Sir Walter Scott 
and liis son-in-law Lockhart ; whilst Ebenezer 
Eiskine (q.v.) is said to have been born close by'. 
The abbey' was founded in 1150 by David I., and 
not, as is commonly stated, by Hugh de MorviUe. 
It is said to have been more or less destroy'ed in 
1322 and 1386 ; by Bowes and Latoun in 1544, and 
by' the Earl of Hertford in 1645. See Spottisyvoode’s 
Liber de Dryhia-gh (Bannatyne Club, 1847). 

Dry den, John, was bom at Aldivinkle, in 
Northamptonshire, on the 9th of August 1631. 
His father, Erasmus Diyden (the name until the 
poet’s manhood was more usually' spelt Drfden), 
was a cadet of a family of Border origin, which 
some generations before had settled at Canons 
Ashby, in the same county, but at some distance 
from Aldwinkle. The poet’s mother was Mai-y 
Pickering, and it was at her father’s house (the 
vicarage of the parish of Aldwinkle All Saints) that 
Dry'den was bom. Very' little is known of his early' 
youth, but he seems to have passed it chiefly' at 
'Tichmarsh, near Aldwinkle, where his maternal 
grandfather also had property. He was entered 
at Westminster School when he was twelve years 
old, and proceeded to Trinity College, Cambridge, 
when he was nineteen, being matriculated on 
July 16, and elected to a Westminster scholarship 
on October 2. On July' 19, 1652, he was punished 
slightly for some offence against discipline, and 
this is all that is positively' known about his 
Cambridge career, except that he took his bachelor’s 
degree in 1654. He never proceeded to the M. A., 
preferring to take that degree from Lambetli, 
and he seems on the whole to have had_ little 
affection for Cambridge. His father died in the 
same year (1654), and Dry'den succeeded to two- 
tliirds, and after his mother’s death to the whole, 
of a small estate at Blakesley near Canons Ashby', 
then worth £60 a year, where he_ seems never to 
have resided. He, after the fashion of the time, 
continued to live at Cambridge till 1657, and then 
he went to London. Both tlie Drydens and the 
Pickerings were strong parliamentarians, and 
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Diyden seems to have had some, hut vain, hopes 
of patronage from his cousin Sir Gilbert Pickering, 
a favourite of Croin-vvell. It is thonglit that he 
began early to do work for the Ijooksellei-a, 
especially Heningman, a then frequent employer of 
young authore ; but again we have_ little or no 
positive information respecting him till December 
I, 1663, when he married Lady Elizabeth Howard, 
eldest daughter of the Earl of Berkshire, and sister 
of two not unknown men of lettei-s who were 
Dryden’s friends. Much scandal has been talked 
about this marriage on absolutely no solid ground, 
but it seems probable that it was not wholly 
happy, and that Lady Elizabeth, whose intellect 
was certainly not strong, may have had a bad 
temper. Three sons, Charles, John, and Erasmus 
Henry, were the offspring, and from this time 
Dtyden occasionally resided at his father-in-law’s 
Wiltshire seat of Charlton. He had several 
liondon residences, the best known of which was 
in Gen-ard Street, Soho, a house now marked with 
a tablet. Very shortly after the wedding, Pepys 
on the 3d of Februaiy 1664 met Dryden, ‘the 
poet I knew at Cambridge,’ at Will’s CofTee-hoiise, 
and this is the first of the personal notices (very 
few in nurnher) that we have of the poet. 

The dramatic work of which further notice will 
he taken shortly now- occupied Dryden almost 
entirely for many years— for no less th.an fourteen 
he wrote next to nothing but drama. He was 
made poet-laureate and Tiistoriogi-apher-royal in 
1070, the emoluments of which places (T200 a 
year) were increased hy a pension of £100 in 1679. 
Some literaiy disputes and a quarrel with the 
malevolent Itociiester, which hronght Drj'den on 
the 8th December 1679 ‘a cudgelling by masked 
bravoes, are almost the only events of importance 
in this long period. The disturbances in public 
opinion which followed the Popish Plot provoked 
the splendid series of satij-es beginning rvith 
Absalom and Acliitophd, and hrouglit an increasing 
storm of libels in prose and verse on Drj'den’s 
head from the other side. In 1633, as part com- 
pensation for great arrears in his salary, and 
perhaps also as reward for Ids political serrices, 
a collectorship of customs in the port of London 
was granted him, but the value of this place is 
not knouTi. In the epidemic of convereion which 
followed the accession of James II., Dryden was ' 
I one of the chief seceders from the Church of 
[ England, and his sincerity in this act has been 
violently impugned. Controverey on such a point 
being here impossible, it must be sufficient to say 
I that his preruons state of mind on the subject 
appears to have been exactly that half-scepticism, 
with a kind of yearning for authoritative certainty-, 
wldch has constantly disposed men to Roman 
Catholicism; that he gained (as can be proved) 
not one penny by the change of faith ; and that 
he adhered to it when others ‘ reverted,’ and when 
his own constancy inflicted the heardest loss upon 
him. At the Revolution he did not take the 
oaths, and thus lost all his places and pensions. 
To supply this loss, he then returned to play- 
writing, and to the less uncongenial, if not quite 
so profitable work of tr.anslation. During the last 
ten years of )iis life (which .saw the production of 
his famous translation of Virgil, and of the collec- 
tion of his most accomplished verse called tlieMififos) 
we have, thanks to the accidental preservation of 
letters, a few more personal details about Dryden 
than at other times. Almost immediately after the 
publication of the last-named volume (at the end 
of 1099), an attack of gout, from which disease he 
had always suffered much, set in, and re.sulting in 
mortification of the toe, carried him oil’ on May -day 
1700. He was splendidly buried in Westminster 
Abbey. All his sons died before their mother, who 


lived till 1714, and was insane at the time of her 
death. The youngest, however, Erasmus Henry, 
liad succeeded to the family honours and baronetcy, 
and to the estate of Canons Ashhjq which, by a 
female descent, are still in the name. 

Drj^den’s groat literary work began early, 
though not identifully or veiy promisingly, with 
some poems in the ‘metaphysical’ manner of 
Donne and Cleveland ; but bis .stanzas on tbe 
[ death of Cromwell, tliougli lacking ease and flow, 
j have great merit, and the gi'oup of pancgj’rical 
i poems, written after the Restoration, beginning 
I with Astrevtt. Rahtx. and' ending with Annm 
Mirahilis, e.xhibit wonderful command of a style 
of verse not liitherto attempted. Then, as has 
been said, Di-jalen turned all his energies for many 
years into dramatic work, which he confc.sscs to 
have been distasteful to him, and which was done 
for profit simply. Between The Wild Gallant 
(1663) and Lave Triumphant (1694) lie produced 
a gi-cat number of plays, tbe best of wdiich are 
the Conquest of Granada (1670), Marriage it la 
Mode (1672), Atirungsche (1675), All for Love 
(1677), The Spam'sk Friar (1681), and -Don 
Sebastian (1689). The comedies are disfigured hy 
a double portion of the license in language and 
situation which was common at the time, and 
the earlier tragedies hy their unnatural rhymed 
dialogne, and hy the frantic mnt of style which 
was fashionable ; but they occasionally contain, 
especially in interspersed lyrics, and in a few set 
speeches, extremely fine poetry. It was Dryden’s 
practice, too, to prefix or append to the published 
versions of these plays, essays which developed 
his astonishing talent for prose, which may be 
said to have produced English literary criticism, 
and which contain passages unsurpassed of their 
kind. It can hardly, however, be said that his 
full powers were shown till tlie appearance, in Ijis 
fiftieth j'ear, of Absalom and Aehxiopkel. This, 
with bis contribution to its second part, The Medal, 
Maeflcclaiqc [a satire on the whig Shadwell),_and 
with the didactic poems of JReligio Laid ( exhibiting 
tlie sentiments of a half-sceptical Anglican), and 
The Hind and the Panther, n-ritten aftei-, and to 
justify his conversion, contain by far the most 
powerful work of the satiric and didactic kind in 
English. The rhymed heroic couplet _ is here 
adjusted to the puq) 0 ses of invective, in.sinuation, 
and argument trfth unmatched dexterity, and is 
cJiarged with an overwliebning force. 

Besides these, Diyden exercised himself in various 
minor kinds, such, for in.stance, as the preparation of 
prologues and epilogues for other men’s plays as well 
as liis own, and in the compo.sition of Pindaric odes, 
one of which, that on Mrs Anne Killigi'ew, shares 
with his own later ‘Alexander’s Feast’ the position 
of the best work of this particular kind. He also 
began the practice of tronslating tbe classics, wliicli 
led finally to the great translation of Virgil already 
referred to, and to his scarcely less popular Juvenal; 
and this in its turn led him to what he also called 
‘ translation ’ of authors other than the classics, such 
as Chaucer and Boccaccio. These later paraphrases 
formed the nucleus of the Fables, in which the 
magnificence, the variety, and the flexibility of his 
poetical style appear as clearly as its vigour and 
weight appeal' in the satii-es and didactic pieces. 
The dedication of the Fables in pai'ticular, 
addressed to the Duchess of Ormond, when the 
author was nearly seventy, has a stately lieanty 
nowhere exceeded. His general poetical cliarecter- 
istics, as far as they can he summed up in a veiy 
brief space, niay be said to be the faculty of cloth- 
ing in splendid veree of a pattern quite unknown 
before him, and never in its own way equalled 
since, almost any subject that presented itself for 
treatment. Of inventive, or rather creative origin- 
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ality lie had, save as to matters of form, little j and 
the finest and most ethereal graces of poetry ivere 
not his. But he is hardly to he excelled in massive 
et not ungraceful splendour of style, and not to 
e excelled at all in variety of accomplishment. 
His prose, less splendid than his poetry, is of equal 
merit as a vehicle of literature, and like his verse, 
is almost entirely of his ovm finding out. For a 
comhination of familiarity and finish it has not 
yet heen surpassed. 

Dryden’s plays appeared in two folio volumes in 
the year of his death, and were afterwards re-edited 
h^- his friend Congreve, in six duodecimos. The 
Fables, supplemented by most, though not all, of 
his earlier non-dramatic verse, make another folio 
volume of the same date. One or two somewhat 
imperfect editions of his pdems appeared during the 
18th' centuiy ; and Malone gave an admirable 
collection of the prose in four volumes. But all 
editions were supereeded by that of Sir lYalter' 
(then Mr) Scott in 1808. This was I'eprinted in 
1821, and has been since 1884 re-edited with some 
additions and corrections. Scott’s Life is excellent, 
and is the standard -, but the editions of Bell, !Mit- 
foi'd, and Christie (especially the latter) are useful. 
The volume on Dn/den in the ‘English Men of 
Letters' series by the writer of the present article 
may be consulted ; while valuable critical notices 
of Dryden will be found in Johnson’s Lives, in 
Hazlitt’s English Poets, and ii\ the first series of 
Mr Lowell’s Among my Boohs. 

Di*yiiig-macliines.. There are several kinds 
of these in use. For the drying of long webs of 
calico and other fabrics, a machine, consisting of 
a series of metal cylinders revolving in an iron 
frame, and heated inteniallv with steam, is eni- 
ploy'pd. Sometimes the rollers are arranged in 
vertical, sometimes in honzontal lines, and the 
cloth passes over them in a continuous web. 

Centrifugal diying-machines or hydro-extractors 
consist of a circular wire-basket mounted on a 
shaft and set in a close metal jacket. The fabrics 
or stuffs to be dried are placed in the basket, 
which I'evolves at a speed varying from 700 to 2000 
revolutions per minute. The water flies off bj' the 
centrifugal action, and escapes from the inclosing 
cydinder by a discharge pipe. This form of drydng- 
machine, which has several modifications, is veiy 
largely used and for a great variety of purposes. 

A recent method of drying wool and other textile 
material is by the Blackman air-propeller. The 
wool is spread over a perforated surface which is in 
connection with a revolving propeller, with peculiarly 
shaped blades, placed at tlie top of a vertical trunk 
or shaft. This apparatus dries the wool by draw- 
ing heated air through it and expelling the air at 
the top through a turret in the roof of the building 
in which it is placed. 

Yarns are frequently dried by passing them 
slowly through a hot chamber, by means of con- 
tinuous chains, upon which rollers carrying the 
hanks are placed. 

The drying-apparatus in connection with a 
paper-making machine consists of a series of drums 
with wooden spars on their circumference. These 
are mounted horizontally on an iron frame, and 
move at a slow speed as the web of paper passes 
over them. There are fanners within the drums 
which drive heated air against the inner surface 
of the paper. 

Dryobalanops. See Camphoe. 

Drvopllis, a genus of non-venomous snakes in 
the sub-order Colubrifornies, allied to Dendropliis; 
and, like that genus, of very elongated form, and 
mostly arboreal in habit. They are distingirished. 
by a curious prolongation of the snout, which in 
some is slender, , in some leaf-like. They’ are 
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natives of tropical America and lYest Africa. 
The elongated snout is very marked in the asso- 
ciated genus Langaha- 

Dry-point, a sharp etching-needle, used to 
incise fine lines in copper, without the plate being 
covered with etching-ground, or the lines bit in by 
acid (see Engraving, Etching). The work pro- 
duced by the dry^-point is not only veiy' delicate, 
but it weal’s less in printing than lines produced 
by' the action of acid. 

Dry Rot, a kind of decay, often very rapid, to 
ivhich timber is subject. Its name is rnisleading, 
since this decay' is associated with the presence of 
water, such as is found in unseasoned wood. It 
has proved ruinous to many' valuable edifices, and 
has been the cause of many serious accidents. 'The 
ends of joists are often affected by' it, so that upon 
being burdened with even a slight additional load, 
they' are ready' to break off by' the wall ; and the 
process of destruction has often gone far without a 
suspicion being entertained of anything wrong. 
Di’y' rot is occasioned by' Fungi, the myceliwn of 
which penetrates the substance of the timber, 
destroying its texture, and reducing it to a fragile j 
or even friable mass. Merulins lacrymans and 
Polyponis dcstrnctor are species very commonly 
productive of this mischief ; the first being by' far 
the most common and formidable. Its German 
name is Hanssclneumm. Other fungi, however, 
produce the same effects; and there are some 
foms of my’celium not unfreqnently' occurring as 
diy rot, of which it is uncertain to what fungus 
they' ought to be referred, since they have not been 
observed to develop themselves in any' perfect form. 
The different modifications of appearance which 
the mycelium of the same fungus may exhibit in 
different circumstances are also imperfectly' known. 
Very' destructive ravages have been ascribed, with- 
out much probability', to different species of Sporo- 
trichum, particularly in the naval yards of Britain ; 
but the Mnus is altogether a doubtful one, and not 
improbably' consists of mere forms of undeveloped 
niy'celium. Several species of fungi are often 
present together in timber affected with dry' rot. 
Merulins Taerymans first appears in small white 
points; a filamentous substance radiating from 
these gradually' forms broad patches, sometimes 
many feet in diameter ; from these long creeping 
shoots often proceed, and a network of filaments 
penetrates into every crevice, filling the yvhole 
mass of the timber with delicate filaments, yvhich 
destroy' the cohesion of its fibres. It often appears 
in the forrrr of leather’y' laminre. 

Of the causes of dry rot, stagnation of air, as 
behind a wainscot or under a floor, is certainly' one 
of the chief, and a knowledge of this fact srrggests 
means of prevention which may often be easily and 
most advantageously' etrrployed. Another principal 
cause is insufficient dr-y'ing of the timber itself ; and 
much of the prevalence of dry' rot is not improbably' 
due to the practice of felling trees in spring when the 
wood is full of sap. Any circumstance which riray' 
tend to render the sap acidulous greatly' increases 
the liability to dry' rot. The production of fungi 
takes place with unusual rapidity yvhen by fer- 
mentation or otherwise an acidtrlotrs condition 
of organic substances is produced. A fermenta- 
tion and chemical change in the albuminous con- 
stituents of the yvood is not iinprobably the im- 
mediate cause of dry rot, providing a sorl suitable 
for the vegetation of fungi. 

For the preveirtion of dry rot various processes 
have been ernploy'ed, the object of which is to fill 
the pores of the wood with some chenrical sub- 
st-ance. Active inqrrir-y' as to methods of preserva- 
tion of tinrber began about the mrddle of 
centur-y, and the matter was rendered urgent by the 
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premature decay of the ships of the royal navy at a 
time of long-maintained conflict. No satisfactory 
method was discovered, however, until the dei’elop- 
ment of the railway and telegraph system_ led to 
further inquiry with the view of preventing the 
destruction of sleepers and telegraph poles. _ The 
various processes of kyanising ( con-osive suhliraate 
or bicliloride of mercury), margarysing (sulphate of 
copper), hurnettisin" (chloride of zinc), have been 
replaced by the eftective method of creasoting, 
invented by Mr John Bethell in 1838. But with- 
out the use of anv such means we have abundant 
evidence that well-seasoned timber, in favourable 
circumstances, may remain unassailed by fungi for 
many centuries. 

See Britten’s treatise on the subjeot (1878); Boulton 
on the ‘Antiseptic Treatment of Timber’ in the Proceed- 
ings of the Institution of Civil Engineers (1884); Murray 
on ‘Dry Eot’ in Architect ( January 1885 ) ; Marshall Ward 
on ‘Diseases of Timber,’ Hature (1888); and Gocppert, 
Der Sausschwanm. (Breslau, 1885). 

Dual, in Grammar, is the form given in some 
languages to a noun, or a verb, when only two 
things are spoken of. Thus, in Greek, putcr is 
‘ father ; ’ patcre, ‘ two fathers ; ’ patercs, ‘ fathers.’ 
Sanskrit, ancient Greek, Arabic, and Hebrew have 
the dual number, the last only in nouns. Modern 
Greek has lost the dual. The onlj' trace of it in 
Latin is in the two words duo, ‘two,’ and amho, 
‘ both.’ It is wanting in the Teutonic languages, 
with the exception of the ancient Gothic, which 
had a dual form of the verb. In Anglo-Sa.xon 
there was a separate form of pronoun for ‘ we two ’ 
(,wiS) and ‘ye two’ (git). 

Dual Control. See Egypt. 


Dualism is the naine given to a pliilosophieal 
theory, according to which some two principles, of 
different nature, original, and incapable of being 


derived the one from the other, lie at the bottom 
of everything; as, for e.xamifle, the ideal and the 
real, or the material and the thinking substance. 
In a narrower and theological sense, dualism means 
the assumption of two onginal beings, a good and 
an evil, as in the doctrine of Zoroaster (q.v.), or 
of two distinct principles in man, a bodily and a 
spiritual. The opposite of dualism is hlonism. 

Du Barry, Makie Jeaxne Gojiard de 
Vauberxier, Comtesse, favourite of Louis XV., 
was born August 19, 1746, at Vaucouleiu-s, the 
daughter of a dressmaker. Coming very young 
to_ Paris as IMademoiselle Lange, she became a 
milliner of more than dubious character, next the 
mistress of the disreputable Jean, Comte du Barry, 
by whose means she was presented to Louis XP., 
already, at sixty years of age, in his dotage of 
shame. Her handsome face, but still more her 
piquant if vulgar wit, amused the worn-out dotard, 
who procured her presentation at court as Comtesse 
du Bany, in 1/69, by marrying her to Guillaume, 
Comte du Barry, the reprobate brother of her 
earlier roprobate protector. Her influence hence- 
forth reigned supreme, and the greatest courtiers 
were content to abase themselves before her. The 
Due de Choiseul attempted to resist her influence, 
but was soon displaced, while she, with her confi- 
dant the Due d’Aiguillon, governed France. On 
the death of Louis (1774) she was dismissed from 
court, but was allowed to live on irr her house 
at Luciennes. In 1792 she went to London to 
dispose of her jewels, but on her return next year 
was arrested, tried before the Revolutionary Tri- 
bunal for having wasted the treasures of the state, 
and worn in London mourning for the late kin". 
She was guillotined, 7th December 1793. It IrM 
been estimated that Du Barry' cost France 
.38,000,000 francs : her one merit was that she was 
liberal to artists and men of letters, probably from 


a dread of epigram and caricature. Her MCmoires 
(6vols. Pans, 1829-30) are unreliable; not so 
Vatel’s Histoire de Mademoiselle Dit Barry (3 vols. 
1882-84). 

Dll Bellay. See Bellay. 

Dilbitza^ a fortified town on the northern 
frontier of Bosnia, on the right bank of the Unna, 
about 10 miles from its confluence with the Save. 
Daring the 16th and 17th centuries it was a bone 
of contention between Austria and the Porte ; and 
with the rest of Bosnia it passed under Austrian 
administration in 1879. Pop. 3000. 

Dublin, a maritime county in the province of 
Leinster, Ireland, and contairring the metropolis of 
that conntry ; bounded, N. by Meath, E. by the 
Irish Sea, S. by Wicklow, and W. by Kildare and 
Meath. It is the smallest but two of the Irish 
counties, having an area of 354 sq. m., of which 
Stirs are arable, and ^^^th in wood. The coast, 
jfrom its irrdentations with creeks aird bays, is 70 
miles long, and off it lie several islands. Dublin 
Bay', one of the finest in the kingdoirr, is 6 rrriles 
broad, with a sweep of 16 miles, and is generally 
deep. There are precipitous hills, about 500 feet 
high, both at the north and south ends ; and the 
bay is remarkably pictirresque. The coast of 
Dtiblin is practically undefended by fortifications. 
The surface of the corrntiy inland is mostly a level 
rich plairr, with slight undulations, but rising irr the 
south in a liill-range, the highest point of which is 
Kippure, 2473 feet. North of thrs rarrge the only 
promineirt eminence is the Hill of Howth, 503 feet. 
The only river of note is the Liffey, which runs 
through Dtrblin city into Dublin Bay. The Royal 
and Grand Canals, starting from docks in Dublin, 
unite the Liffey and the Shannon. The chief 
rocks are carboniferous limestone, granite, of great 
beauty and value, and some irretairror-phio rocks 
and greenstones. There are copper and lead mines 
near the Scalp. Grairite and limei 


and greenstones. There are copper and lead mines 
near the Scalp. Grairite and limestone are much 
used in building. There are many mineral springs, 
the most important of which — resembling that of 
Harrogate— is at Lucan. The climate is mild. 
The soil is generally a calcareous gi-avelly clay. 
In the north and west are grazing and meadow 
fanns, and around Dublin city, villas, dairy-farms, 
and nursery-gardens. Dublin is the best cultivated 
county in Ireland. In 1888 .about 89,000 acres, not 
very much under half the county, were in crop. 
Along the coast there are important fisheries of 
heiripgs, turbot, brill, sole, plaice, cod, haddock, 
whiting, and oystei-s. The manufactures are few 
and unimportant, save at Balbriggan, which is 
famed for its hosiery. Dublin is divided into nine 
baronies, with two parliamentary and nineteen 
electoral divisions. ’The towns are Dublin, the 
capital of Ireland, and Kingstown. Pop. ( 1841 ) 
372,775; (1861) 410,252; (1881) 418,910, of whom 
76‘5 per cent, are Catholics and 19 '3 Episcopalians. 
At the end of 1888 the county had 66,366 pupils on 
the rolls of its National .schools'. The county sends 
seven membei-s to parliament — two for Dublin 
county, three for Dublin city, .and two for Dublin 
University. There are numerous antiquities in 
difl'erent parts of the count^’, 

j Dublin (Iri.sh Dubh-limp ‘black pool;’ the 

j Eblana of Ptolemy), the capital of Ireland, stands 
on the river Liffey, where it falls into Dublin Bay,* 
in 53° 20' 38" N. iat., and 6° 17' 30" W. long. It 'is 
64 miles W. of Holyhe.ad, 138 W. of Liverpool, 223 
SSW. of Glasgow, and 245 NW. of Bristol. The 
city covers an area of 1300 acres, but its ixarlia- 
mentaiy bound.aiy comprises an area of about 5000 
acres, and its_ municipal boundary 3808 acres. 
Some of Dublin is built on land reclaimed from . 
the sea, and the ground is generally flat. The 
river, running from west to east, divides the city 
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into two almost equal portions. The fashionable harbour has been much improved in late years by 
quarter is to the south-east of the city ; and the priu- the completion of two large breakwatere, the North 
cipal shops are in the centre of the town; there and South ‘Walls.’ There is a bar at the mouth 
are many good private houses in the suburbs. In of the harbour, but even there the least depth at 
the south-west, where were situated the ancient low tide is about 11 feet. 

‘ Liberties ' of St Patrick’s, the streets are narrow. The chief manufacture of Dublin is porter, of 
crooked, and irregmlar, while in the fashionable which nearly half a million hogsheads are annually 
and business portions they are broad, clean, and exported, ‘ Guinness ’ being, of course, the most 


well kept. The city is sui-rounded by a ‘ Circular important, the capital engaged in Guinness’s Coiu- 
Road ’ of nearly 9 miles in length. paiiy being £5,200,000, and the number of hands 

The most important street is Sackville Street, employed being over 1400. Next in order is whisky, 
which is 120 feet broad and 700 yards long; at and then poplin, which is much celebrated. 'The 
its north end stands the Rotunda, with Rutland mincipal banks are the Bank of Ireland, the Royal, 
Square; in its centre the beautiful Ionic portico National, Provincial, Hibernian, and Northern, 
of the General Post-office, and Nelson’s IMonument The great educational institution of Dublin is 
(upwards of 130 feet high) ; while on the south it Trinity College (see below). There is .also a small 
is terminated by Carlisle Bridge, and a wedge-like Roman Catholic university. The Roy.al University 
block of houses formed by the converging sides of of Ireland, which superseded in 1880 the Queen’s 
Westmoreland and_ D’Olier Streets. A peculiar LTnivei-sity, is not a teaching body, but resembles 
feature of Dublin is its squares, which are very the University of London ; it has its seat here, 
numerous, spacious, and well kept. _ St Stephen’s Per the humbler classes much has been done by the 
Green, the largest, Latelj' laid out with great taste National Board (whose model schools are attended 
.as a People’s Park by the munificence of the Guin- by large numbers of children), by the Church 
ness familj’-, occupies .an area of nearly 20 .acres. Education Society, the Christian Brothers, Roman 
and is about a mile in circuit. Somewhat smaller. Catholic brotUerlioods and sisterhoods, and other 
but more fashionable, ■ are Merrion Square ( 13 agencies. There are many literary and scientific 
acres), and Fitzwilli.am Square. The large jiark societies dealing with subjects of general know- 
and quadrangles of Trinity College occupy more ledge, or with matters of local or national interest, 
than 40 acres. Leinster House, once the town There are two botanic gardens — one at Glasnevin, 
mansion of the Dukes of Leinster, now the home of belonging to the Royal Dublin Society, and one 
the Roj'al Dublin Society, has lately been added to near Donnybrook, connected with the university, 
by the erection of a National Art Gallery and a The hospitals, asylums, orphanages, and other 
Museum of Natur.al History; and new buildings for charitable institutions are numerous, and liberally 
a Science and Art Museum and a National Library maintained. 

are at present in course of construction by th*e The municipal affairs are under the control of a 
imperial government at a cost of over £100,000. town-council, which consists of a lord mayor. 
Among the public buildings of Dublin may be iffteen aldermen, and forty-five councillors. The 
mentioned the B.ank of Ireland (formerly the city police — under government control and super- 
Houses of Parliament), Trinity College, the Cus- vision — is excellent. The city sends three members 
tom-house, and the Four Courts, which, from the to parliament. The popul.ation has risen from 
boldness of their design, and the massiveness of 64,600 in 1688 to 167,899 in 1804, 232,726 in 1841, 
their proportions, have a very imposing effect. 249,602 in 1881, and 353,082 in 1888. 

The Castle has no pretensions to .architectural The environs of Dublin .are especially beautiful, 
beauty. The Chapel is interest- y I 

carved work of Grinling Gib- Sc.ile of Miles 

bons, now barbarously painted S. ‘l ? -3 

white ! There are monuments 1 ' w t :■ ' — 

of AVilliam III. in College Green \ 1 

(once a (77-ccn, but now a paved \ , v / ) 

kreet); of Nelson, the Duke of X \ 

Wellington Goldsmith, Burke, 

Grattan, O’Connell, and nuany \ / t X 

others, in various public sites. 'fy ■ X - 

Within the limits- of the Cir- ' ' : ? , 

cular Road, the Liftey is crossed 

by nine bridges (two of iron), 

and throughout the whole ex- 1.'. 
tent of the city the banks of the 

river are faced with granite ■ 

walls and parapets. On each " • ' '- i f --- ^ 

side of these ‘quays/ 2i miles — = 

houses and shops. The qu.ay ^ 

proper extends e,astward from V - , g s55= 

Canisle 15 ridge. Near the Cus- '^‘iiV HrianrsmwnS ^^ ^ 

tom-house, a strikinglj" hand- f S =g=S 

some classic building of native u p P Ce 

gr.anite, there are several large y 

docks for the accommodation of W 

vessels from distant ports with ° ^ r | aVtTN^Pjt^w 

excisable cargoes, and in com- ^ aa i ' 

munication with the Royal and Environs of Dublin. 

Grand Can.als; the former con- „ . . ,, , , , inmo 

necting Dublin with tlie North .Shannon and the Rathmines, a southern subuib, ha. ^ Tri'nrrq 
west of Ireland, the latter with the southerly por- township, and, together with aionkstoun, 
tion of the same river and the sea. A barge basin, :i,. Glas- 

the ‘ Spencer Dock,’ was opened in 1873 ; and the wealthier part of the mercanti e . ■ ‘ 
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nevin, on the north, desen'es special notice as the 
favourite residence of the poet Tickell, of Addison, 
Steele, Parnell, Srrift, Sheridan, and many other 
celehratecT men ; in the cemeteiy lie tlie remains 
of CuiTan, O’Connell, and others. The Phoenix 
Park is a magnificent area of nearly 2000 acres, in 
some parts level, in others with broken ground, 
very finely timbered, and well stocked with fallow 
deer. It affords a splendid field for militap' 
review.s, and is used by the inhabitants of Dublin 
of all classes for recreation. Dublin, as a whole, 
with its fine bay— which has often been compared 
to the Bay of Naples — ^its splendid park, massive 
public buildings, wide .streets, spacious and well- 
kept squares, regular quays, and beautiful environs, 
is one of the handsomest capitals in Europe. 

There are numerous places of worship, monas- 
teries, convents, friaries, and a Jeudsh synagogue. 
Dublin is remarkable in possessing two Protestant 
cathedrals. St Patiick’s, founded in 1190, was 
restored in 1865 b 5 ' the munificence of a .single 
individual. Sir Benjamin Lee Guinness ; and Chnst 
Church, dating from 1038, but not raised to cathe- 
dral rank till 1541, is a smaller but more beautiful 
edifice, also restored in 1878 by j\Ir George Eoe. ! 

The ancient histoiy of Dublin is maijily legend, 
but we know that in the 9th centurj’’ the Danes 
took the place, and it was in their hands for the 
most part until tlie English Conquest. Heniy’ II. 
held las court there in 1171 ; the English residents 
were almost e.xtirpated in the rising of ‘Black 
Monday’ in 1207. In 1689 James II. held a parlia- 
ment in Dublin, and the town was immediately 
afterwards occupied by 'William III. Since then, 
Dublin has as capital continued to be the centre 
of Iri.sh histoiy. See Ireland. ! 

UNiVEESiTy OF Dublin.— The first univei-sity of ' 
Dublin was e.stabli,shed in connection with St | 
Patrick’s Cathedral in 1.320. The existing uni- i 
veraity, with a single college, Trinity, wa-s founded I 
in 1591. Queen Elkabeth prodded the charter, ) 
the corporation of Dublin bestowed the ground and 
ruins of the suppressed inonasterj' of All-Hallows, 
and the Irish gentry supplied by subscription the 
funds necessaty for the erection of the buildings. 
James I. gave additional endowments. By Queen 
Elizabeth’s charter, the governing body of Trinity 
College was to consist of a provost, three fellows, 
and three scholars. The new statutes of Arch- 
bishop Laud, definitively published in 1637, ai-e in 
the main still in force. In 1613 James I. conferred 
on the univereity the right of sending two membera 
to the Irish parliament. One of these was taken 
away at the Dnion in 1800, but was again restored 
by the Reform Bill of 1832. The electore were 
formerly the provost, fellows, and scholars of 
Trinity College ; but in 1832 the privilege was 
extended to masters of arts and those of higher 
degree. The last Reform Bill has left the repre- 
sentation of the univei-sity unchanged. 

The provost and senior fellows form the board of , 
management of tlie college ; and by lettera-patent 
of 1874, a council was established to co-operate 
irith the board in the regulation of the studies of 1 
the university, and in the appointment and regula- 
tion of the tenure of office and duties of professors. 
This council consists of seventeen membere — viz. 
tlie provost of Trinity College, four members 
elected by the senior fellows, four elected by the 
junior fellows, four by tlie professors, and four by 
the senate of the university. 

The government and working of the university 
are in the hands of the chancellor, vice-chancellor, 
the provost of Trinity College, two proctors (one 
chosen from the senior and one from the junior ] 
fellows), a senior lecturer (who regulates the public 
examinations), two deans, and a censor, a librarian, 
registrar, auditor, professoi-s, and examiners. The ! 


chancellor (or, in his absence, the vice-chancellor 
or pro vice-chancellor), all niastere of arts, .and 
doctoi-s of the three faculties, whose names are on 
the college books, form the .senate of the univer- 
sity. , The senate elects the ch.ancellor, and confers 
degi'ees. The provost of Tiinity College, who 
is appointed by the crown,_ may be a Layman, 
and of anj' religious denomination. The junior 
fellow.s are elected by examination. They fonn 
the great teacliing staff of the college, and per- 
form all tlie duties of lecturing .and examining 
the undorgi'adiiates. IMost of them are tutors, 
and their income, which niaj' average £600 a 
year, is derived partly from a salaiy given by the 
college, and partly from their duties as tutora, 
lecturere, and examiners. Fellowships were for- 
! inerly tenable only by niembera of the Episcop.al 
Church, but by the ^recent act all religious re- 
strictions were abolished. The number of the 
junior felloivs is noiv twentj'-si.x. The rule of 
celibacy, imposed in the reign of Charles L, was 
repe.ale'd in 1840. The senior fellows (seven) enjoy 
' consider.ably larger emoluments, and are ‘ co-opted ’ 
by seniorit 3 ' from among the junior fellows. 

[ There is a very complete staff of professors 
in divinity, natural jdiilosophy, niathem.atics, law, 
and medicine ; tliere are also profe-ssore of ancient, 
oriental, and modem languages, including Irish ; 
moral philosophj’, oratoiy, and English literature, 
modem liistory, political'economj’, n.atural histoiy, 
botanj’, geology, niiner.alogjg civil engineering, 
&c. 

The scholais, seventy in number, are elected 
from among the undergraduates. They are mem- 
bei-s of the coiqioration, .and enjoj' the univei-sity 
! fnanchise. Scholaiships (which are tenable for 
' five ye.ai's) are gained by public competition — 
I some being assigmed to classics, and others to 
I science. Tlie various emoluments of .a scholar, 
I .arising from salaiy, remission of fees, rooms, com- 
I mens, &c., .amoimt to .about £50 per annum. 
There are also minor scholarships for the encour- 
agement of the studj’ of divinity and of the Iiish 
language; while othera are connected with the 
roval and endowed schools. 

tliere are four grades of students. (1) Noble- 
men, sons of noblemen, and baronets, who have 
certain special privileges ; the first two being 
allowed the degree of B. A. per specialcm grcdlmn. 
(2) Fellow-commonere, who dine at the fellows' 
table.' (3) Pensioners, wbo form the great bod.y 
of the students. (4) Sizars, who have rooms and 
commons free. The sizara are limited to tliirtj* ; 
thej- are elected bj' competitive examination, and 
hold their sizarahips (worth about £37 per annum) 
for four years. Each rank has a dress peculiar to 
itself. Students are admitted to the college after 
.an examination. Each student must at entrance 
place himself under one of the eighteen junior 
( fellows who are tutors. In 1859 fourteen univereitj' 
I studentships were founded, worth £100 a year each, 
I tenable for seven ye.ars, to encourage graduates in 
I the pui-suit of some speci.al branch of studj’. 

I To proceed to the degree of A.B., a student 
must keep terms for four yeai-s, two terms at 
least being_ necessaiy’ in each j’ear. Terms m.aj’ 
be kept either ly residence, by attendance at 
lectures, or by simply appearing on a stated day in 
the public hall, and passing a creditable exam'ina- 
tibn in a prescribed couree. Lectures are delivered 
on the diii'erent subjects of each term examination 
by the tutors, the honour examinere, and tlie uni- 
veisitj’ professors ; and monej’ prizes 'and iiarch- 
ment ‘ lionouis ’ .are awarded to the most successful 
candid.ates- at the Tenii examinations. (ll.asses 
or schools — ^viz. of the first .and second j’e.are, 
.are compelled to take up cl.a.s.sic.s, mathematics, 

1 .and logdc ; but .after pa.ssing the ‘ Little-go ’ at the 
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end of tlie second year, undergraduates may con- 
iine their attention to certain studies in seven 
different courses : Clivssics, matliematics, ethics, ex- 
perimental science (mathematical physics), natural 
science, liistory, modern literature. Degrees are 
conferred in arte, divinity, lair, medicine, music, 
and enmneering. The teacldng staff is numer- 
ous, and in the actual work of tuition the tutorial 
and professorial elements are more largely com- 
bined than in any other British college or uni- 
versity. Manj' distinguished men are counted 
among the cdnmni of Trinity. T)ie names of 
Ussher and Berkeley; of Elrington, Lloyd, Magee, 
Sir AV. Hamilton, liomney, Kouinson, Maccullagh, 
Archer Butler, Lord Cairns ; and of Burke, 
Sheridan, .Curran, Swift, Goldsmith, and Sloore, 
with a iiost of othem celebrated in politics, in 
law, in science, and in literature, are sufficient to 
indicate the success whiclr has attended her sons. 

See histories of the City, by J. AYarburton (2 vols. 1818) 
and J. T. Gilbert { 3 vols. 1851-59 ) ; of the University, by 
AY. Taylor (1845) and D. 0. Heron (1847); and the 
I'vinity College Calendar. 

Dubois, GuiLL-iUME, Cardinal, born 6th Sep- 
tember 1656, was the son of an apothecary, and 
became tutor to the young Due de Cliartres. 
Although of an ugly exterior, he contrived, by his 
mixture of wit and hypocrisy, to win the esteem 
of the boy’s mother and the confidence of his impil. 
His public career commenced after the marriage 
of his pupH, in 1692, with Mademoiselle Blois, a 
natui-al bxrt legitimised daughter of Louis XIAL 
He was attached to the French embassy at tlie 
court of London, where he formed some important 
political connections, _ On his return he became 
private secretary to his old pupil ; and when the 
latter (now Duke of Orleans) became regent in 
■ 1715, Dubois became virtually the most powerful 
man in France. In 1717 he succeeded in forming 
the 'Triple Alliance between England, Holland, and 
France, which, witli the accession of the emperor 
in 1718, became the Quadruple Alliance. He was 
appointed foreign minister and Archbishop of Cam- 
brai ; in 1721 he obtained the cardinal’s hat, and 
in the following year he became prime-minister of 
France, with unbounded authority. He died 10th 
August 1723, a victim to hard work and the wilde.st 
debauchery. 

Du Bois-Reymond, Emil, physiologist, vvas 
born in Berlin in ISIS, and in 1841 began the re- 
searches in animal electricity with which his name 
is chiefly identified. The results of his laboui-s in 
this field are contained in several valuable publica- 
tions, the most important of which is his great 
work, Untersuehungen iihor tierische ElektriziUit 
(Berlin, 2 vols. 1848-84). In 1858' he succeeded 
Job. Miiller in the chair of Physiology at Berlin, 
and in 1867 he was elected permanent 'secretary of 
the Academy of Sciences. Two volumes of his 
collected memoii’s and addresses appeared at Leip- 
zig in 1885-87. 

Dubovka, a town in the Russian province of 
Saratov, on the A^olga, with tanneries and a laige 
trade in mustard and salt. Pop. 13,300. 

DiibiKlue, a city and port of Iowa, on the riglit 
bank of the Mississippi, built partly on blnfis rising 
200 feet above the river, whicli is here crossed by 
an iron railway bridge, 198 miles AA’'NAA’’. of Chicago. 
It is the seat of an Episcopal and of a Roman 
Catholic bishop, and contains numerous churches, 
a citj’ hall, a custom-house of marble, and a Ger- 
man Presbyterian seminary. It lias a number of 
manufactures, and a large river and railway trade, 
and is the chief centre of the great lead region of 
the North-west. The town is the oldest in the 
state. Julien Dubuque, a French trader, engaged 
in lead-mining here as early as 1788 ; but the first 


permanent settlement was made in 1833. Pop. 
( 1870) 18,434 ; ( 1885 ) 26,330. 

Ducsvini>, M.A.XIME, miscellaneous ivriter, was 
born at Paris, 8th February 1822, made repeated 
journeys in the East, and ultimately settled in 
Paris. _ Besides works on his Eastern travels, he 
has -ivritten poems, romances, literary souvenirs, a 
histoiy of the Commune ( Les Conoulsions clc Paris, 
1879 ),_ and a great work on Paris, scs Organes, scs 
Fonctions, et sa Vie (6 vols. 1875 ; 7th ed. 1884). 

Du Cange. Charles Dufresxe, Sieur du 
Cange, generally styled Ducange, one of the 
greatest of French scholars, was born at Amiens, 

! 18th December 1610, .and became a parliamentary 
advocate in Paris, where he died, 23d October 1688. 
There was scarcely any brancli of science with 
which he was unacquainted , but his favourite studies 
were classical philologj' and history. He wrote and 
edited sever.al -works on Byzantine and French 
histor 3 ' ; but his principal productions are the Glos- 
sarimnad Scriptorcs Media; ct Injimm Latinitatis 
(3 vols. folio, Paris, 1678 ; much enlarged bj- the 
Benedictines of St Maur, 6 vols. folio, Paris, 1733- 
36, to which four supjjlementaiy volume.s were 
afterwards added bj' Carjientier, a Benedictine) 
and the Glossariiini ad Scriptores Mcdiie ct Injimw 
(7/Yt’c7f«ris ( Paris, 1688), which are indispensable to 
the student of the histoiy and literature of the 
middle ages. A new edition of the Latin Glossa’rj- 
was published b.y G. A. Henschel (7 vols. Paris, 
1840-50), and final supplements ivere added bj’ 
Diefenbaeh (Frankf. 1857 and 1867); a completely 
new edition in 10 volumes began to appear in 1883. 
Du Cange left a large quantify of valuable manu- 
scripts, whicli have been preserved. 

Ducat, a gold coin, formerly in e.xtensive use 
on the Continent, deriving its name, -which fii-st 
appears about the year 1100, either from Dukas, -the 
familj’ name of the B^’zantine emperoi-s Constantine 
X. and Michael ; or else, according to Skeat, from 
the legend on Apulian' coins of 1140 — Sit tibi, 
Christc, dati/s, niiem ta regis, istc Ducatiis (‘Be 
this duchy, which thou rulest, dedicated to thee, 0 
Christ ’ ). Such coins were extensivelj’ issued after 
the 12th centurj'- in ■ Italj', especiallj' at A^enice, 
where thej' were called zecchini or sequins (from 
zccca, ‘ a mint ’ ). Earlj' in the 14th centurj' the 
ducat was introduced into Hungary and Bohemia ; 
it -was adopted in 1559 by the imperial diet of 
Germanj' into the currencj'^ of the empire, and was 
afterwards coined in the several German states, 
and over the -whole of the north of the European 
continent, Russia included. The ducat varied in 
weight and fineness ; bj' far the most common, 
which was current in Austria, Russia, Hamburg, 
&c., was worth about 9s. 4d. The modern Italian 
ducat was of much le.ss value. There were silver 
ducats in Italj’, worth 3s. 4d. sterling; and in 
Holland a daalder (4s. 2d.) -was also called a ducat. 

Dlicato, Cape (ancient LeuJeute), an abrupt 
headland at the south-west extremity of Leukas or 
Santa Maui-a, one of the Ionian Islands, dreaded 
bj' sailors for the fierce currents around it. On the 
summit are remains of a temple of Apollo, and from 
liere criminals were anciently cast into the sea. 
Here, too, tradition fixes the scene of Sappho’s 
fatal leap, and that of Artemisia (q.v.) of Hali- 
carnassus. 

Du Chaillu, P.aul Belloni, a distinguished 
traveller, was bom in Paris, Slst Jul^^lSSo. His 
father was for manj’ j’ears a merchant trading on 
the Gaboon River, in AVestern Africa, and thither 
he was carried when a bo}', and educated in a 
Jesuit institution. In 1852 Du Chaillu went to 
the United States, and was naturalised there. A 
series of letters on the Gaboon conntrj' which he 
contributed to the Few York Tribune excited much 
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interest. In 1855 he sailed to AVest Africa, where 
he spent four years in exploring the region t^wo 
degrees on each side of the equator, lualcing 
many interesting discoveries, and travelling about 
8000 miles, always on foot, and unaccompanied 
hy white men. He returned _ to New York in 
1859, wliere he afterwards resided, and lectured 
freqiientl 5 ^ The results of his African travels he 
published in his work. Explorations and Adventures 
in Equatorial Africa (1861 ; revised ed. 1871), con- 
taining veiy important contributions to geop.aph- 
ical, ethnological, and zoological science. Thms he 
gave valuable information about the then unknown 
Ogoway (q.v.) River, and about the cannibal tribe 
of the Fans. His contributions to zoology related 
mainly to the gorilla and other remarkable apes. 
He shot more than 2000 birds, 60 of Avhich were 
previously unknown, and killed over 1000 quad- 
rupeds. jMany of his s])ecimens were purchased by 
the British Museum. Tlie volume was, however, 
received with much distrust ; and some critics 
asserted their belief that Du Chaillu’s stories about 
the gorilla were entirely fabulous, and that he had 
never seen the animal alis’e, hat h&d paivlticsed his 
specimens. Du Gliaillu’s credit^ was, however, 
maintained by some men of the highest eminence, 
and particularly hy Sir Roderick Murchison and 
Profe.ssor Owen. The substantial accuracy of his 
statements was soon confmned by a French expedi- 
tion Avhich e.xplored the Ogoway River in 1862. In 
1863-65 Du Chailhi revisited some of the scenes of 
his former explorations, vindicated the trathfulness 
of his former discoveries, and gave an account of 
his second e.xpedition in A Journey to Ashango- 
Lund (1867). He has published a series of books 
for the j’oung, founded on his varied adventures, 
amongst which are Stories of the Gorilla Cotmtry 
(1868), Wild Life under the kquator (1869), Lost in 
the Jungle (1869), My Apingi Kingdom (1870), and 
The Country of the kwarfs ( 1871 ). His Land of the 
Midnight Sun (1881) is a record of a stay during 
1872-73 in Norwaj' and Sweden. His Age of the 
Vikings appeared in 1889. 

Duchesne, Andri'; (in Latin, Chesnius, Du- 
chesnius, or Quercetanus ), French historian, was 
boi-n in Touraine in 1581, and died in 1640. 
History and geogi'aphy were his favourite studies 
from his youth, and under Richelieu’s ministry he 
was appointed royal geographer and historiographer. 
His most important works are the histories of 
England, Scotland, and Ireland, of the popes down 
to Paul V., and of the House of Burgundy, and 
his collections of the early Norm.an and French 
histories. His industry was e.xtraordinary ; he is 
said to have left more than a hundred folios in 
manuscript. 

Duchesne, Pjjre. See Hedert, 

Duchohort/.i (‘AVarriom of the Spirit’), a 
sect of Russian mystics, traceable to the middle of 
the ISth century, who depend upon an inward light, 
like the Quakers, attach little importance to the 
sacraments, priesthood, and services of the chui-ch, 
refuse military service, and reject the doctrine of 
the Trinity and the divinity of Christ. The 
Emperor Alexander I. allowed them to settle in 
Taurida, in South Russia; Nicholas I., in 1841, 
transferred them to Tianscauca.sia. See R.rs- 

KOLNIK. 

Duck, a name given to any member of the 
family Anatida?, included under the order Anseres 
or goose-like birds. The prominent characteristics 
of the family are very familiar : the short webbed 
feet, until a small hind-toe which does not re.ach the 
ground ; the netted scales in front of the lower leg; 
the bill, about as Ion" as the head, straight or 
slightly curved, rounded at the tip, and bearing the 
nostrils towards the brOad root. There are over 


fifty species, which have a wide distribution, e.speci- 
ally in the northern hemisphere. They are char- 
Ucteiisticallj' aquatic birds, swimming with much 
agility, divin" comparatively little, preferring to 
grub in the shallows for water-plants, worms, and 
^mall animals. The waddling, awkward walk is 
Well known in its exaggerated condition in the 
domesticated duck. Great Hocks are often seen in 
Jnigratoiy flight to and from their northern homes. 
The males (drakes) are in winter and spring' 
markedly distinguished from the females, whose 
plumage is less handsome. In summer, however, 
the males generally resemble the females. 

The most important genus is Anas, which includes 
the Common Wild Duck (A. hos'chas), with its 
domesticated form {A. doinestica), and. numerous 
Other species. The iMallard or AATld Duck is very 
Widelj’ distributed from Britain to Japan, and also 
Occui-s in North America as far south as Florida and 
the AA'est Indies. They abound in Britain, though 
Ousted from some parts b5’ increased drainage of 
mai-shes. Their food is very varied, from seeds and 
toots to worms and frogs. They are often seen, 
U'ith suhniei-fced head and upturned tail, gi'uhhing 
in the mud by the loch side. Along with other 
'wild ducks,’ the 3 ' breed in Britain, sometimes 
near the lakes or riveia which they frequent, some- 
times in more elevated moorland districts. The 
Parents often bring their veiy j'oung brood to the 
lower watem, bj- swimming down the streams when 
-Swollen b 3 ' rain, and it is interesting to see the 
little creatures hurried on, without injiuy, bj- the 
Current, and passing along narrow rapids and over 
Waterfalls of considerable height, much as pieces of' 
Cork might do, and with as little apparent injuiy. 
The ne.«t is composed of gr.ass, intermixed and 
lined with down, and the eggs are usuallj' nine to 
twelve in number. The female shows marked 
parental cave and aflection for her brood. 

The male (drake) of the common duck has the 
tour middle tail-feathers recurved. The deep 
emerald gi’een of the head and up 2 )ei' jiart of the 
heck, the white collar which separates the gi-een 
from the dark chestnut of the lower part of the 
heck, and the deep blue iridescent s^^ccuf uni of the 
wing are marked characteristics of this beautiful 
bird. The plumage exhibits gre.ater brightness of 
coloHi>i in the wild than in the domestic varietj’. 
At the clo'-e of the breeding season, the male of the 
wild duck assumes for a time a iilumage more sober, 
and resembling that of the female ; but before 
winter recovers the siilendid plumage proper to his 
Bex. 

I'hc Domestic Duck. — According to Mr Darwin 
and most naturalists, the various breeds of domestic 
duck are all descended from the wild species above 
described. In domestication the excellence of the 
plumage and the elegance of the carriage are lost 
in a few generations, and more momentons changes 
follow in consequence of altered nutrition and the 
like, and largelj’ from the decreased use of the 
wings and increased use of the legs. The .size also 
increases. It is well known that the nest-building 
instinct has been unlearned, and even the brooding 
impulses are usually degenerate. Darwin distin- 
guishes four breeds : the Common Domestic Duck, 
the Hook-billed Duck, the Call-duck, and the 
Penguin Duck. Of the fii-st, several sub-breeds are 
well known — e.g. the Aylesbury — large and white ; 
the Rouen— large, and coloured" like the wild duck ; 
the tufted ducks — ^ivith toii-knots of downj' feathei-s ; 
the black Labi adors. ‘ The duck was unknown to 
the ancient Egj-ptians, to the Jews of the Old 
Testament, and to the Greeks of the Homeric 
period,’ but was kept eighteen centuries ago in 
Roman poultiy-yards. See Darwin’s Variation of 
Animals and Plants under Domestication (1868). 
For ducks as egg-j)roducei's, see Poeltry. 
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There are many otlier European wild dueks — e.g. 
the small A. crecca, extending to North Africa; 
A. acuta, also found in North America; A. strepem, 
a distinctly north European form ; A. querqtiednla, 
from middle and south Europe to Central Asia ; A. 
pcnclopc, in north Europe and Asia. Some closely 


pcncmpc, in norm jc-urope ana Asia, some closely 
related genera may be noted. The beautiftil North 
American Aix sponsa is often brought to Europe; 
the Spoon-billed Ducks (SpaUtla clypcata, &c.), 
occurring in the temperate zones oi both hemi- 
spheres, liave markedly elongated bills ; the Musk- 
duck {Cairina moschata), from Brazil and Para- 
guay, sometimes domesticated, is remarkable Tor 
the musk-like smell of the male preen-gland. Less 
nearly related to the true ducks are the Geese (see 
Goose), Swans (q.v.), Eidei-s (q.v.), and the stift'- 
tailed ducks, such as the wide-headed Erismatiim 
hucocephala, rather like a diver in flight and habit. 

JIany wild ducks are shot for the market; the 
plumage is also used for decorative purposes. Tlie 
uses of the domesticated variety are well known. 
See also Teal, Canvas-back, AVildfowl. 

Duck (akin to Ger. tuch, ‘cloth’), a coame 
cloth or canvas, highly "lazed, used for sails, sack- 
ing, smock-frocks, overalls, trousers, &c. 

Duckbill, or Duckjiole. See Orxitho- 
EHYNCHUS. 

Ducking-stool, an apparatus at one time in 
use in En^and for the punishment of scolding 
wives. The cucking-stool, ducking-stool, and tum- 
brel have often been confounded, and indeed most 
writers appear to consider them but diflerent names 
for the same thing, but, as Mr Llewellynn Jewitt 
points out, the.v are all three distinct varieties of 

S mishment. The cucking-stool is mentioned in 
omesday Book as having been in use in Chester, 
and the name {catkcdra stcrcovis) casts a liglit upon 
the degrading nature of its origin. In it the 
culprit, who might be of either se.x, was placed, 
usually before his own door, to be pelted and 
insulted by the mob. On the tumbrel again he 
was drawn round the town or village, seated in the 
chair, which was sometimes so constructed as to be 
suitable also for ducking ; but the ducking-stool 
par excellence was specially made for purposes of 
immersion. There were various examples of the 
ducking-stool. Sometimes it ‘ consisted of a rough 
strong chair attached to one end of a beam, which 
worked on a pivot on a post bedded into the ground 
at the edge of the dam,’ or the river, as the case 
might be. ‘ The woman was placed in the chair 
with her arms drawn downwarcls ; a bar was placed 
across her back and in front of her elbows;’ another 
bar held her upright, and there were cords to tie 
her securely in. The executers of the punishment 
then took hold of a chain at the opposite end, and 
gave her a ducking on the ‘see-saw’ principle. 
Slany ducking-stools and chairs are still in exist- 
ence ; that at Leominster was used as recently as 
1809. The beam to which the chair was attached 
was 23J feet in length, the ducking being adminis- 
tered in the manner previously described. Some 
ducking-stools consisted of an upright and trans- 
verse beam, either movable or fixed, from which the 
chair was suspended bj' a rope or chain. The 
practice of ducking commenced in the latter part of 
the loth century, and prevailed generally throughout 
the kingdom until the firet part of the 18th century, 
and in isolated cases, as we have seen, even into 
the 19th centuiy. See an excellent paper by 
Llewellynn Jewitt in the Eciiquarg [vol. i. 1860'6I ). 

Duckweed, or Duck-JIEAT (Lemna), is the 
type of Lemnacere, a small order of very degenerate 
monocotyledons, probably allied to Arace®. They 
are chiefly floating plants, mere flat green fronds, 
with roots hanging loosely in the water, and uni- 
sexual flowers— destitute of calyx and corolla 


bui-sting through a membranous spathe in their 
margin. The Lemnace® are distributed through- 
out all parts of the world. Several species of duck- 
weed are British, and cover the surface of stagnant 
ponds with green vegetation. Their flowers and 
fiTiit are rarely to be seen, but they spread rapidly 
by budding from their margins. 

Ductility is that property of solids in virtue of 
which they can be drawn out so as to increase 
their length at the expense of their cross diniensioiis. 
Thus silver is a very ductile metal, while platinum 
IS not so ductile. But although platinum cannot 
be drawn out to any very gi-eat extent by the 
ordmaiy process of wire-drawing, it may be drawn 
out by AVollaston’s process. Wollaston fitted a 
platinum wire into the interior of a hollow rod of 
silver, and then drew out the compound rod to an 
e.xtent limited only by the ductility of silver. He 
then dissolved off the silver, and so obtained an 
excessively fine platinum wire, the diameter of 
which was, according to Leslie, inch. Leslie 

also says tliat, by drawing out a thickly-gilt silver 
rod, a film of gold onl5 ’' ctw o th' ii inch in diameter 
could be obtained. See Malleabilitv, Wire. 

Du DeiTand. See Deffand. 

Dndevant, Madame. See Sand. 

Dudley, a parliamentaiy borough in a detached 
part of Worcestershire and the south of Staflbrd- 
shire, 26 miles NNE. of AVorcester, and 8^ AA^NAAA 
of Birmingham. Situated in the heart of the 
‘Black Countiy,’ it is a thriving town with coal- 
mining, busy brass and iron foundries, glass and 
brick works, besides tanning and brewing. One of 
the largest single iron industries is nail-niaking. 
A chief ornament of the place is the Renaissance 
drinking-fountain, erected in 1867 by the late Earl 
of Dudley, a statue of whom was erected in 1888. 
On a hill to the north-east are the beautiful ruins 
of an old' castle, said to hai’e been founded in 
the Stli century by Dodo, a Saxon prince, and the 
keep of which dates from the 13th century. It was 
burned in 1750. Near it are remains of a Cluniac 
priory (1161 ). The vicinity yields abundant lime- 
stone, which is Silurian and full of organic remains ; 
it is wrought out of caverns, and brought to the 
kilns through a tunnel one mile and three-quarters 
long, which is carried through the basalt of the 
Castle Hill. Pop. of parliamentaiy borough (1851) 
37,962; (1881) 87,527, of whom 46,252 were in the 
niiinicipal. Dudley has returned one member since 
1832, the parliamentary boundarj' being extended 
in 1867 ; the municipal borough dates from 1865. 
SeeTwamley’s History of Dudley Castle and Priory 
(1867). . 

Dudley Limestone, a highly fossiliferous SUunan 
limestone belonging to the Wenlock Series_(q.v.), 
which forms some of the most picturesque eminences 
around the town of Dudley., The masses of corals, 
shells, and ‘tiilobites which abound in this rock, 
form, when weathered, extremely beautiful cabinet 
specimens . — Dudley Locust is the popular name for 
a trilobite {Calymenc Blumcnhachii), which is very 
abundant in the Dudlej’ limestone. 

Dudley. Edmund (1462?-1510), lawyer and 
privy-eouncillor, was Empson’s partner in canying 
out the detested policy of Heniy AHI., whose son 
and successor sent him to the block. He w^ father 
of the Duke of Northumberland (q.v.). See also 
Leicester. 

Duelling. The duello (from the Lat. ditelliim, 
an old form of helium ) belongs to eveiy a"e ana 
country, uncivilised as well as civilised, rtie qm 
‘ ordeal by battle,’ a sort of judicial decision, implied 
that the Almighty would give victory to the just 
cause, and was in vogue in England down to the 
reign of Elizabeth (see B.attle, AAager of). 
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Neither tliis nor the chance quairel of two gentle- 
men canying swords can be strictly considered a 
duel, -which implies deliberation. The niodera duel 
is prompted by the woret passions, hatred, revenge, 
jealousy, and often b 3 ^the merest trifle. In Prance, 
where it has long flourished, it was punished severely 
by kings and parliaments, and Henry II., Heniy 
iV., and Louis XIV. took strui^ent measures to 
put duelling down. Prancis I., liowever, was in 
its favour, and even challenged Charles V. to 
single combat. It is said that during the earlier 
j’cars of Hemy IV. ’s reign no less than 4000 "entle- 
nien lost their lives in tliis waj'. In Louis XlV.’s 
da)^ duels of four and five a side were common, but 
Ids edict of 1679 completelj’ suppressed it. 

It is remarkable that at this moment there is but 
one group of countries— viz. the English-speaking 
lands— where duelling is not merely scouted and put 
down b}^ law, but actuall j’ ridiculed. This cannot be 
explained bj' English respect for the laws, or from a 
stnet religious sense ; botli these feelings being as 
strong when duelling was in high fashion. In the 
reign of William HI. a severe act against it was 
passed, and in 1712 it again engaged the attention 
of the parliament. 

Duels with the pistol prevailed in England for 
nearlj’ a century ; to within living memory, minis- 
ters and politicians resorted freely to this mode 
of settling a quarrel. Wilkes met Lord Talbot, 
and also Jlr hlartin, in 1763, bj' whom he wa.s 
severely wounded. Mr Pitt was challenged by 
Mr Tierney for charging him with ‘ obstructing 
the defences of tlie country.’ The day fixed for 
the encounter was a Sunday of May 1796, and at 
three o’clock the parties w'^ere found on Putney 
Heath, close to the Kingston Hoad. The duellists 
fired twice at each other ; but on the second occa- 
sion Pitt dis,ohav"ed his pistol in the air. Pitt’s 
great rival, diaries Pox, had been particularly 
severe on the powder supplied by the War Office. 
Mr Adam took offence at this charge, and chal- 
lenged him. The parties met, and Pox was 
wounded. The buoyant humour of the man, which 
made him so man.y friends, was shown in Ids first 
remark, ‘Adam, you’d have killed me if you 
hadn’t used government powder.’ 

Another political duel took place in September 
1809, between Mr Canning and Lord Castlereagh 
(q.v.); a yet more remarkable duel was that of 
the Duke of IVellington with Lord Wincliilsea 
in the exciting yep 1829. Lord Wincliilsea 
charged the duke with the ‘insidious design of 
introducing Popery.’ The duke at once sent 
Sir Henry Hardinge to demand an apologj-. The 
meeting was at Battei-sea Pields. Lord Win- 
chilsea was attended by Lord Palmouth, a second 
so completely unnerved that he had to be assisted 
in loading his pistols. The duke was gay and 
unconcerned. When their men were placed, the 
duke’s second advanced with a paper in his hand. 
‘As for mj'self,’ said he, ‘if I do not expre.ss my' 
open disgust for the whole affair, it is because 
I w-ish to imitate the moderation of the Duke of 
AVellington.’ Lord AYinchilsea was quite over- 
whelmed by this irregular lecture, his second fal- 
tered out that ‘nothing had ever given him so much 
pain,’ &c. To whom Sir Heniy : ‘ Indeed, ni-y lord, 

I don t envy' your feelings.’ A crowd had coilected 
to see the sport. The duke hesitated a little and. 
fired ; Lord Wincliilsea then fired in the air. Lord 
Palmouth now came forward with a paper. The 
duke, who had drawn near to listen, said in a low 
voice, ‘This won’t do: it is no apologv'.’ Sir 
Henry pulled out his paper, and reading it, said : 

‘ This is what we requu e ; the word apdogy must 
be ased.’ At last the required word was furnished. 
Then Sir Henry gave the guilty pair a last rebuke. 

‘ And now, gentlemen,’ he said, ‘ without maldng 


any invidious reflections, I cannot help remarking 
that, whether wisely or unwisely the world will 
judge, yon have been the cause of bringing this 
man into the field, where, during the whole course 
of a long military career, he never was before.’ 
Here Lord Palmouth turned on his unhappy prin- 
cipal to tell him that ‘ he always thought, and had 
f»hl him BO, that he was completely in the wrong.’ 
Lord Palmouth then attempted to vindicate him- 
self. ‘ My Lord Falmouth,’ was the duke’s haughty 
reply’, ‘I liave nothing to do with these matters.’ 
He then touched his hat with two fingers, saying : 

‘ Good morning, my’ Lord 'Wincliilsea ; good morn- 
ing, my’ Lord Palmouth,’ and rode away’. It is 
remarkable that most of these fire-eating politicians 
— viz. "Wellington, Castlereagh, Canning, Tierney — 
were of Irish extraction. 

There have been three notable duels, each - 
attended with fatal issue, and each arising out of a 
political qiian-el. One was that of Mr Scott, editor 
of the Champion, killeil by Mr Christie in 1821 ; 
the second was that of Sir A. Boswell in 1822, 
killed by Mr James Stuart of Duneani, the quawel 
arising out of a foolish ballad written by the 
former; the third was the well-known fatal en- 
counter of Mr O'Connell with D’Esteire, in which 
the latter fell. Another fatal duel was that of 
Lord Canielford and Mr Best in 1804. In Ireland, 
before and after the union, there was a mania for 
duelling ; and personages of the highest position, 
lord chancellors, judges, provosts, and all fought, 
or as the phrase went, ‘ blazed.’ Of modern duels 
the most notable Was that of Lord Cardigan with 
Captain Harvey Tiickett, in which the latter was 
wounded (1840). Unto 1843 duelling was almost 
recognised as an obligation, but in that year it 
received its quietus, owing to the fatal contest 
between Colonel Fawcett and Lieutenant Slunro, 
his brother-in-law, in whicli the former was killed. 
Since that date only one fatal duel has been fought 
in England, between Lieutenants Hawkey and 
Seton, in May 1845, when the latter was killed. 
Tlie last duel in Ireland (February’ 1851), between 
the may’Or of Sligo and a lawyer, was a bloodless 
one. 

In most countries, as we have said, duelling 
is still re.=oited to as reparation for pereonal in- 
sult or injury’. In France, fencing is studied, as a 
necessai'y’ part of education and protection, by’ most 
public men and journalists. The encounters are 
generally’ harmless, and often pour rire. Two 
recent political duels excited the merriment of 
Europe, that of Gambetta and M. Fourtou, who 
‘ fought ’ in a foggy’ nioiuiug at thirty’ or forty paces 
distance (1878), and that of General Boulanger 
who ‘spitted’ himself on the rapier of a retired 
attorney, IM. Ploquet, then first minister (1888). 
Perhaps the most notable political duel was that 
of Arrnand CaiTel with Emile de Girardin { 1836 ), 
when the former fell mortally wounded. In 
France, two seconds on each side regulate the pro- 
ceedings, and one stands beside the combatants, 
ready’ with a walking-stick to beat down tlie 
weapons in ease of unfair fighting. Tliis pre- 
caution is not unnecessary’, as recently’ one of 
the parties seized his adversary’s sword with one 
hand, and tried to ‘ finish ’ him. In Belgium the 
duel occurs seldom, though still enforced hy social 
law, but the country’ is often selected by’ French- 
men and Others, as the terrain of their encounters. 

In other countries duels are comparatively’ rare. 
In the United States, where they’ were at one time 
fought with a savage ferocity and originality’ com- 
bined (in some sections, with bowie-knives), tliey’ 
are now practically unknown, save in the very’ back- 
wanl states. None has been more famous than one 
of the earliest, in 1804, when Aaron Burr, the vice- 
president, killed Alexander Hamilton, the' leader of 
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the opjjosition. Later duels -were those between 
Henry Clay and John Randolph, Andrew Jachson 
and Charles Dickinson, Thomas H. Benton and 
Lucas. By the common law, the survivor and the 
seconds are guilty of murder when one of the 
parties to a duel is killed. 

The question of insult, the form of reparation, 
withdrawals, &c., led naturallj’ to some complica- 
tion, and there have been attempts to draw up 
rules and regulations. Towards the end of the 18th 
century, a number of duelling gentlemen ( ‘ dele- 
gates ’) met at Clonmel, and drew up a ‘ code,' con- 
ceived in a highly logical spirit. One specimen 
will suffice : ‘Where the lie direct is the first 
offence, the aggressor must e.vchange two shots 
previous to apwogy, or three shots followed by 
explanation, or j?rc on until one is hit. The only 
satisfaction for a blow is to offer a cane which is to 
be laid on the offender’s shoulders. If a blow be 
an answer to giving the lie, the lie is merged in the 
blow, which becomes the sole offence,’ &c. There 
are so-called duels, in which lots are cast, and the 
party to whom the lot falls is bound to put an end 
to his own life. There, have been cases of duels 
ndth sword and pistol between women. I 

By the laws of the German empire, duelling is an | 
offence punishable with fortress-imprisonment, the 
length of which is proportioned to the nature and j 
consequences . of the encounter. Students' duels, 
which range in seriousness from mere fencing' 
matches to dangerous or even fatal enconntei-s, 
have long been a prominent feature in university 
life. Formerly they were treated as mere ‘dis- 
ciplinary off'enoes,’ unless the consequences were 
very serious. But of late, public feeling has been 
tending against them ; and since 1883 the imperial 
courts, impose fortress-imprisonment. In contra- 
' diction to the spirit of the public laws, duelling is 
recognised in the German army, whence an officer 
was expelled in 1887 for refusing to challenge one 
who had insulted him. The late Emperor William, 

‘ pious ’ as he was, felt constrained to draw up 
regulations on the subject, introducing courts of 
honour, which, however, in serious cases, might 
authorise the encounter. In 1844 the English War 
Office, moved thereto by Prince Albert, put a sum- 
mary stop to the practice — issuing a number of 
regulations which threatened all concerned in a duel 
with court-maitial and cashiering. For the law of 
the land makes no distinction between any of the 
methods of taking another’s life, though the old 
attitude of the law to affairs of honour was fau'ly 
expressed bj^ an .Irish judge, who, when charging in 
a fatal case, declared that it was his duty to tell 
the juiy it was murder according to the law, ‘ but 
that for his part a fairer duel he had never met in 
his life.’ In a work reidsed by him in 1853, Lord 
Cockburn similarly expressed his opinion that 
‘murder may be committed in duel required by 
society, and provoked by intolerable insult.’ 

See Dr Millingen, iyisiojy of Duelling (2 vols. 1841); 
A. Steinraetz, 2%e Domance of Duelling (2 vols. 1868); 
Kiidenbeck, Der Zweikampf (1883); Constard de Massi, 
History of Duelling in all Countries (Eng. trans. 1880) ; 
Major Truman, The Field of Honour (New York, 1884); 
William Douglas, Duelling Days in the Army (1887). 

Duet, a composition in music for two voices or 
instruments. 

DiilT, Alexander, a great Indian missionary, 
was born 26th April 1806, at a farm near Pitlochry, 
in Perthshire. When a student at St Andrews his 
character was powerfully influenced by Chalmere, 
and in 1829 he was ordained the first missionary 
from the Church of Scotland to India. On the 
passage out he was twice shipwrecked, .and did not 
reach Calcutta till May 1830. He commenced his 
, work as a missionary on an entirely new plan, freely 
opening up Western science and learning to the 


natives of India as well as purely religious te.aching 
— an innovation that marked the beginning of a reM 
era in the social histoiy of that countiy. In spite 
of much misapprehension and not a little violent 
opposition, his English school flourished, and in the 
course of time its indomitable promoter was cheered 
by the wami encouragenient of some of the highest 
person.ages in the government. In 1834 Duff was 
obliged to return home, already invalided by his 
enthusiastic .and restless energj' ; but he returned in 
1840 to find his college m.aintaining its success, with 
.an attendance of between six and seven hundred 
pupils. At the Disruption within the Church of 
Scotland in 1843, Duff, with the other missionaries 
in India, cast in his .lot with the seceding body that 
formed the Free Church, and of course had in con- 
sequence to give his college into other hands, and 
begin his work again from the beginning. But for 
this the enormous energy of the man was adequate, 
and ere long his whole educational and missionaiy 
work was completely reorganised, and that on a 
nmcli ampler scale than before. In 1844 Dufl’heljied 
to start the Calcutta Review, and in 1849 was again 
obliged by ill-he.alth to return home, traversing 
India on the journeja He was moderator of the 
Free Church General Assembly in 1851, and his 
! opinioms on Indian niatteiu, especially education, 
were often solicited by the government in London. 
His apostolic feiwour in his missionary tour through 
tlie United States (1854) called forth extraordinary 
enthusiasm. The university of New York gave 
him the degree of LL.D. ; that of Aberdeen had 
already made him D.D. In 1856 Duff returned to 
India, and guided his mission safely through the 
troublous time of the Mutiny. He was one of the 
foundeis of the univeisity of Calcutta, and was for 
a few years its virtual governor, though he_ de- 
clined the vice-chancellorship in 1863, being obliged 
by persistent ill-health to leave India pennanentlja 
Among the many evidences of general esteem 
heaped upon him was a gift of £11,000, the capital 
sum of which he destined as a fund for invalided 
missionaries of his church. On his way home Duff 
visited the mission stations of South Africa, and 
after his .arrival in Scotland laboured much to infuse 
missionaiy zeal throughout the community ; he 
raised £10,000 to endow a missionaiy chaii' in the 
New College, Edinburgh, of which he consented to 
be the fiist occuiiier. In '1873, to avert a threaten- 
ing crisis within the Free Church, he was called a 
second time to the moderator’s chair, and here his 
elevation of character did much to lift the Assembly 
above the heated air of an embittered controversy. 
He died in Edinburgh, 12th Febioiaiy 1878, leaving 
his money' to found a missionary' lectureship. His 
writings were almost all larger or smaller pamph- 
lets devoted to the great interests of his life. See 
his Life by' Dr George iSmith (2 vols. 1879), and the 
.short life by' Professor Thomas Smith (1883). 

Dufferin and Ara, Frederick Temple 
Hamilton Temple Blackwood, Marquis of, I 
G.C.B., G.C.M.G., the son of the fourth B,aron 
Dufferin, rvas born on June 21, 1826, and succeeded 
his father in the peerage in 1841. Educated at 
Eton and Christ (Jhurch, Oxford, he first distin- 
guished himself by contributions to literature, and 
published the popular Letters from High Latitudes 
in 1859. In 1860 he was sent by' Lord Palmerston 
to Sy'ria, to investigate the questions arising from 
the religious' massacres, and on his return was 
created K,C.B. Lord Dufferin was successively 
Under-secretary for India (1864-66), and for Mar 
(1866). He was Chancellor of the Duchy of 
Lancaster from 1868 to 1872 ; in 1871 wm created 
an earl; and was Governor-general of Canada 
(1872-78). His brilliant administration was re- 
markable for the wonderful development of the 
province of Manitoba. From 1879 to 1881 Lord 
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Dtifferin was ambassador at St Petei-sburg, whence 
lie was transferred to Constantinople. After the 
collai)se of tlie rebellion of Arabi Pasha, Lord 
Dufferin went to Cairo to restore order in Egj'pt. 
To him was due the abolition of the Dual Control, 
and lie formulated a series of reforms which were 
carried out with some success. In 1884 he succeeded 
Lord Ripon as Viceroy of India. Lord Duflerin's 
tenure of office was made memorable by measures 
for strengthening the Indian frontier; bj' the various 
attempts to delimit the Afghan frontier, whicl;,' 
though interrupted by the Russian attack on Penj- 
deh, were eventually brought to a successful issue 
by the Anglo-Russian commission ; and, above all, 
by the anne.xation of Upper Bnrmah in December 
1885. That province had been reduced to submis- 
sion, and the Tibetans had been defeated by the 
Sikkim expeditions, when Lord Dufferin resigned 
in 1888, and was succeeded by Lord Lansdowne. 
He was then appointed minister at Rome, and 
advanced to the dignity of marquis. — His mother, 
Helen Selina Sheridan ( 1807-67 ), was the author of 
‘ The Emim-ant’s Farewell,' ‘ 0 Bay of Dublin,’ and 
other touching songs. 

Duffy, Sir Ch.vrles G.vvan, Irish patriot, was 
bom in County Monaghan in 1816, and early de- 
voted himself to journalism in Dublin and Belfast, 
returnin" to the former in 1842 to start along with 
Thomas Davis and John Dillon the famous Nation 
newspaper, as the oi'gan of the Young Ireland 
party. Tried and convicted for sedition with 
O’Connell in 1844, but saved by the House of Lords 
quashing the conviction, he aided his great chief 
in the agitation for repeal, next helped him to 
found the Irish Confederation, and gave his heartiest 
sympathy to the patriotic dreams of Smitli O’Brien. 
Again tried in 1848 for ‘treason-felony,’ he was 
acquitted, next revived the Nation, and carried in 
1852 the borough of New Ross in the teeth of the 
Under-secretary for Ireland. He had an active 
share in prompting the Tenant League and the 
Independent Irish party, and on the break up of 
the latter, emigrated to Austi-alia in 1856. After 
some tinie of practice at tlie Melbourne bar, he 
diifted into politics, and after the establishment 
of the Victorian constitution, rose in 1857 to 
be Minister of Public Works, of Lands in 1858 
and 1862, and prime-minister in 1871. He was 
defeated next year, was knmhted in 1873, and in 
1877 elected Speaker of the Legislative Assembly. 
His little work. The Ballad Poetry of Ireland, had 
been for thirty years a household book in his native 
conntrjf, when in 1880 he publislied his striking 
Young Ireland; a Fragment of Irish History, 
ISJfi-SO, which was followed in 1883 by its sequel. 
Four Years of Irish History, ISJiS-Jf). 

Dnfresne, Charles. See Du Cange. 

Dllgdale, Sir MTeliam, antiquary, was born 
at Shustoke, near Coleshill, Warwickshire, 12th 
September 1605. He spent more than four yeare 
at Coventiy free school, and then studied law and 
historj^ under his father, to please whom, aged and 
palsied, he married before he was eighteen, and soon 
after whose death he purchased the neighbouring 
manor of Blythe (1625). Inspired with the notion 
of writing a history of Warwickshire, he came in 
1635 to London, wliere, maldng the acquaintance 
of Spelman and other antiquaries, in 1638 he was 
created a pursuivant-at-arms extraordinaiy, with 
the title of Blanch Lyon, and in 1640 Rouge Croix 
pursuivant. During the Great Rebellion he adhered 
to the royalist cause, and from 1642 to 1646 was 
at Oxford, the king's headquartera, being made an 
iNLA and Chester herald, while pursuing his anti- 
quarian researches. ‘All the while that the power 
of the usurpers continued he was compelled to live 
depressed in a very low estate ; but, as the darkest 


night hath its 'morning, so,’ on the Restoration 
Clarendon got him the office of Norroy. In 1677 he 
was promoted to be Garter Principal King of Arms, 
at the same time receivin" the honour of knight- 
liood, ‘much against his will, by reason of his small 
estate.’ Evelyn describes him in 1685 as ‘having 
his sight and his memory perfect;’ but on 10th 
Febniary 1686 he died in>his chair at Blythe Hall. 
The Monasticon Anglicanvm (3 vols. 1655-61-73), 
a history of English religious foundations, with 
their chartera, &c., though planned and in part 
compiled 1)5' another antiquaiy, Eo"er Dodsworth 
( 1585-1654 ), was concluded, arranged, indexed, and 
revised b 5 ' Dugdale ; there is a noble English 
edition of it by Bandlnel, Cale 5 ’, and Sir Hemy . 
Ellis (6 vols. 1817-30). The Antiquities of War- 
wiclcshirc (1656; 3d ed. 1763-65) has been the model 
of every' subsequent county histor 5 ' ; of Dugdale’s 
nine other works the chief are the History of St 
Paul’s Cathedral (1658), History of lmhanJcing and 
Drayning (1662), Origincs Jundicialcs (1666), and 
Baronage of England (3 vols. 167^76). In 
Anthony h "Wood’s words, ‘What Dugdale hath 
done is prodigious. His memor 5 ' ought to be 
venerated and liad in everlasting remembrance.’ 
See his Life, Diary, and Corrcsjjo/idcnec, edited 1)5' 
William Samper (1827). ' 

Dllgong ( Halicore), a genus of marine mammals 
in the order Sirenia. Along with the manatees, the 
dugongs exhibit the following general characteris- 
ti&s. The form of the body is llsh-like_, but some- 
what depressed ; the head is rounded, distinct, and 
not out of proportion to the body ; there is hardly 
an 5 ' neck ; the tail is horizontall 5 ’’ flattened ; there 
are no hind-limbs, nor is there a dorsal fin. In re- 
lation to the aquatic habit, the fore-limbs are paddle- 
shaped flippers, the skin is almost hairless except 
.about the mouth, there are no external ears, and 
the nostrils have valves. The very small eyes, with 
imperfect lids, have a nictitating membrane, which 
is absent in Cetaceans. The nostrils are at the end 
of the snout. The lips are thick and bristly. The 
bones of the skeleton are veiy m.assive anti lieaiy, 
a condition which, as Professor Flower notes, must 
help these animals to keep to the bottom while 
feeding on alg.'B. The skull is in man 3 ' wa 3 's pecu- 
liar, but is not like that of Cetaceans. The usual 
separate terminal ossifications or epiph 5 ’ses on the 
vertebno! are absent ; so too are the clavicles ; there 
is no fused sacnim, and a most nidimentaiy hip- 
girdle, without trace of hind-limbs. There are no 
canine teeth. The brain is relativel 5 ’ small, with 
few convolutions. The tongue is small, fixed, .and 
ver 5 - rough. The stomach is cliambered ; the long 
muscular intestine is provided with a e.'ecum. The 
two V'entricles of the Iieart are partl 5 ' separated 1 ) 5 ' 
a deep cleft, and the arteries form complex net- 
works (rctia mirabilia), which ma 5 ' aid the animals 
u’hen under water. The laiynx is not modified .as 
in Cetaceans. The lungs are veiy long and narrow, 
and the diaphragm is veiy oblique. The teats are 
two in numuer, behind the arm -pits. The placenta 
is diffuse. Tlie animals are sluggish, herbivorous, 
inofl'ensive, and gregarious. Halicore and Manatus ' 
are the only living genera ; Rh 5 ’tina is recentl 5 ' 
extinct; Halitheriiim is an important fo.ssil forni 
referable to this now moribund but once flourishing 
order. 

Tlie dugong diffei-s in many important re.spects 
from the manatee. A few of its numerous peculiari- 
ties must be noticed. The upper jaw is veiy mass- 
ive and turned sharply downwards, overlapping the 
lower, which is also crooked. The males possess ■ 
two tusk-like projecting incisois, but the con-e- 
sponding teeth abort in the females. The front- 
teeth of the lower jaw abort, and are absorbed. 
The jaws both bear rougli hoiuy plates. Tiiere 
are five to six molar teeth of a primitive sort, with ' 



DUGUAY-TROUIN 

persisting pulps and no enamel. Only two or three 
are in use at a time. The dark, elephant-like, 
tough skin bears short sparse bristles. The tail is 
deeply notched. The fingers are nailless. The 










Dugong {Halicore dugong). 

coecum is thick and simple. Of the three species of 
Halicore, one (H. tabcrnaculi) is restricted to the 
East African coast and the Red Sea ; anotlier {H. 
dugong) inhabits the Indian and Pacific oceans, 
eastward from the home of the last to the Philip- 
pines; and the third (H. australis), the waters of 
Eastern and Northern Australia. 

The dugongs keep to the water, rising to the 
surface to breathe. They never venture ashore, 
but graze at the bottom in shallow water. Their 
food consists chiefly of seaweeds, which they gather 
in with their thick lips. They are sociable but 
stupid, often to their own undoing. Tliey are 
known to attain a length of about 10 feet, but larger 
sizes are alleged. The habit the dugong has of 
lifting its round head out of the water, and of cany- 
ing its baby under its arm, is suggested as a possible 
foundation for the mermaid niytli, which the name 
of the order ( Sirenia ) recalls. Their peculiar, feeble 
cry may also have aided the imagination of early 
observers. The female bears one young one at 
a time, and exhibits an affection said to be pro- 
verbial. When the young one is speared, the 
mother is readily taken. The flesh of the dugong 
is eaten and esteemed, especially when young. 
The Australian species is killed for the sake of 
its oil, -which is free from disagreeable smell, and 
said to have the medicinal qualities of the cod-liver 
equivalent. According to Kuppell, it was with the 
skin of the Red Sea dugong (not ‘ badger-skins,’ as 
in A.V.) that the Jews w^ere directed to veil the 
tabernacle. 

Cuvier called the Sirenia herbivorous Cetaceans, 
De Blainville emphasised their connection with 
elephant types, and some modem zoologists main- 
tain their affinity with Ungulates. No conclusion 
is yet possible, except that thej' have no direct con- 
nection with Cetaceans. Even the fossil forms. 
Flower observes, have not in this case helped much 
towards solving the riddle of Sirenian affinities. 
All that can be certainly said is that the order is at 
once peculiar and primitive. 

See Halitherium, Manatee, Ehytina ; J. F. Brandt, 
SgmbolcE Sirenologicce {St Peter^urg, 1846-68) ; Huxley’s 
Anatomy of the Vertebrates ; Flower’s Osteology of the 
Mammalia, &c. 

Diigiiay-Trouiii, Rene, one of the most cele- 
brated naval officers of France, -was born 10th June 
1673, at St Mato. From 1689 to 1697 he cruised 
about as a sort of privateer, inflicting immense 
damage on the enemies of France. Louis XIV., as 
a reward for his daring exploits, admitted him into 
the state navy, and gave him the command of a 
frigate. In 1707 he engaged a part of the English 
fleet at the entrance of the Channel, burned one 
ship, captured three others, arid about si.xty tran- 
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sports ; but the most glorious of his triumplis was 
the attack and capture of Rio Janeiro in 1711, with 
a small fleet, after hostilities had lasted for eleven 
days. The city was ransomed for 610,000 crasados 
(£96,000). For this he was ennobled, and was suc- 
cessively named chefd’escadrc, member of the council 
of state, lieutenant-general, and naval commandant 
at Brest. In 1731 he was sent into the Levant, to 
obtain reparation for the damages done to French 
commerce. He died 27th September 1736. See his 
Memoires by Beauchamps (4 vols. Paris, 1740 ; Eng. 
trans. 1742), and Life by La Landelle (2d ed. 1876). 
Du Guesclin, See Guesclin. 

Dnisblirff, a town of Rhenish Prussia, 16 
miles N. of Diisseldorf by rail, in a fertile district 
between tbe Ruhr and the Rhine, with both of 
which it is connected by a canal. One of its five 
churches, St Salvator’s, is notable, dating from 
the 15th _ centuiy. Its manufactures are numer- 
ous and important, including tobacco, soda, sul- 
phuric acid and other chemicals, soap, candles, 
starch, and sugar; and in and near the place are 
great ironworks and coal-mines. There is con- 
siderable river sliipping. Pop. (1816) 4508; (1885) 
47,561 ( nearly half of whom are Protestants ). Duis- 
burg is an ancient town. In the 13th century it 
was a member of the Hanseatic League, and after- 
wanls a free town of the German empire, but at 
the close of the war in 1815 it became finally 
Prussian. 

Dnjartlill, Fi5ux (lSOl-60), professor of Zoo- 
logy, IS notable for his investigation of organisms 
such as Helmintha and Foraminifera, and as the 
establisher of the views no-w current as to the 
nature of Protoplasm (q.v.). 

Duke (Fr. due, Lat. dux, from ducere, ‘to 
lead’), a temi applied originally to any militaiy 
leader. The title came first into formal use when 
Constantine separated the civil and the military 
commands in the provinces. From that time forth, 
the militaiy governors of provinces were either 
counts or dukes. But these titles originally stood 
to each other in an opposite relation to that which 
they afterwards assumed. ‘ All provincial generals,’ 
according to Gibbon, ‘ were dti/ccs, but no more than 
ten among them were dignified with the rank of 
counts, or companions, a title of honour, or rather 
of favour, whicJi had been recently invented in the 
court of Constantine.’ See COUNT. Both were 
strictly prohibited from interfering in any matter 
which related to the administration of justice or the 
revenue. When the Germanic barbarians invaded 
the provinces of the empire, the military chiefs of 
their tribes (called by names cognate with hcretoqa 
or herzog) were sometimes identified with the 
duces; but amongst the Franks and Longobards, 
the functions of the so-called dux were rather those 
of the old German Graf (Lat. Comes; see Count). 
By-and-by the ordinaiy count became the lieutenant 
of the duke, and the government of the latter ex- 
tended to several provinces ; whereas that of the 
former was confined to one province, or even to a 
single locality. The power of the dukes giew so 
rapidly, in consequence of the dissensions of the 
Meroringians, that, towards the end of the 6th 
century, they arrogated to themselves the right to 
dispose of the crown. In the 10th century, the East 
Fi-ankish empire fell into the five hereditaiy duke- 
doms of Franconia, Swabia, Bavaria, Saxony, and 
Lon-aine. In the west, the dukes of the Isle of 
France, Aquitaine, Burgundy, Nomiandy, Gascony, 
and others assumed the crown and sceptre, promul- 
gated laws for their subjects, stnick money with 
tijeir own image, and made war in their own name 
against the crown. The confederation of the feudal 
lords had assumed such dimensions, that about the 
period of the Norman invasion of England nothmg 
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remained directly nndev the crown except a few 
towns, of which Kheiins and Laon were the chief. 
The I'est of tlie kingdom was divided amongst the 
dukes and tlie counts, under an obligation, which 
they almost always evaded, of service and lidelitj’ 
to the crown. But by lol4 tliese regal duchies 
had been either extinguished or reunited to the 
cnnvn. 

The duchies which were granted to members 
of the royal family — that of Bourbon, erected in 
1327; of Orleans, in 1344; of Auvergne, Beni, 
Touraine, Valois, and Alencon at later periods 
— enjoyed none of the privileges of independent 
sovereignty which had belonged to the ancient 
duchies ; and when the Montmorencies wei’c created 
dnkfts in 1551, they enjoyed no otlier piivileges 
than those of titled nobles. The duke-peere, as 
they were called, were simply the fust class of 
nolrles in France, just as dukes are in England. 
Several prelates enjoj’ed this rank — as, for example, 
tlie Ai'chbishop-duke of Blieims. There were al.so 
in France dulces for life, or patent dukes, who dated 
only from the reign of Louis XIV. Swept away by 
the Revolution, tlie title was restored hy Napoleon, 
who conferred it, with rich endowments, on his 
mai'shals. Several ducal peers were created by 
Louis XVIIL and Charles X. In Germany, the 
dukedom passed through phases very similar to 
those whicli it exhibited in the earlier histoiy of 
France. The title of grand-duke was firat bestowed 
on Cosmo de Media, Grand-duke of Tuscany, by 
Pope Pius Y. in 16G9 ; it is assumed by the princes 
of the imperial family of Russia, and also adopted 
by certain German reigning princes. Archtmke 
(q.v.) is Austrian onlj'. 

William the Conqueror, Duke of Normandy, may 
be held to have brought the title as a sepaiute 
dignity into England ; but it was merged m the 
crown until the reign of Edward III., ivho, in 13.37, 
conferred the dukedom of Cornwall on the Black 
Prince, his eldest son, and in 1351 that of Lancaster 
on Henry Plantagenet, his cousin. These were 
dukedoms by tenure, Cornwall (q.v.) being in the 
one case erected into a duchy, .and palatine jurisdic- 
tion being in the other conferred within tlie county 
of Lancaster. In later cases the dignity of duke w.as 
personal, and unaccompanied with giants of lands 
and annuities. In 1362 Edward III. confen-ed the 
dukedom of Clarence on Lionel, his third son, and the 
dukedom of Lancaster on John of Gaunt, his fourth 
son and hu.sband of the then heiress of the former 
Duke of Lancaster. Two other sons of Edward III. 
were in 1385 made Dukes of York and Gloucester 
i respectively by their nephew Richard II. This 
king first extended the title beyond the royal bouse. 
In 1386 he made his favourite, Robert de Vere, Duke 
of Ireland, and in 1397 he created five dukes and a 
duche.ss in one day — viz. the Dukes of Hereford, 
Surrey, Exeter, Albemarle, and the Duke and 
Duchess of Norfolk. The creation of dukes was at 
that time by patent, there being au inaugural cere- 
mony of girding with the sword in parliament. In 
the reign of Henry VI., the recipients of dukedoms 
included Humphrej^ Stafford, Duke of Buckingham, 
Hemy de Beauchamp, Duke of Wanvick, and 
William de la Pole, Duke of Suffolk. Henry nil. 
made his illegitimate son, Henry Fitzroy, Duke of 
Richmond, and his brother-in-law, Charles Bi-andon, 
Duke of Sufiblk. Three dukes were created bv 
Edward VI., Edward Seymour (the Protector anil 
king’s uncle) being made Duke of Somerset ; Henn' 
Grey, Duke of Suffolk ; and John Dudley, Duke of 
Northumberland. Yet on Elizabeth’s accession, in 
consequence of attainders and extinctions, the only 
remaining duke was Thomas Howard, Duke of 
Norfolk ; and on his execution and attoinder, the 
title of duke was non-existent in England. James I. 
in 1623 made the Scotti.sh Duke of Lenno.x Duke of 


Richmond, and his favourite, George Vi\liers, Duke 
of Buckinghaui. Charles I. conferred the dukedom 
of Cumberland on Prince Rupert. Charles II. (q.v. ), 
besides creating General Monk Duke of Alheniai-le, 
and the Marquis of Worcester Duke of Beaufort, 
bestowed the dukedoms of hlonmouth, Grafton, 
Northumberland, and St Albans on four of his 
natural sons. Under William, Anne, and George I. 

■a number of holders of lower dignities in the peerage, 
were advanced to the rank of duke. From the 
accession of George II. comparatively few dukedoms 
have been created, except those conferred on 
j-ounger members of the royal house. Since the 
accession of Hemy IV., the dukedom of Lancaster 
has been iner"ed in the crown ; there ba.s been no 
Duke of York since 1827; and the dukedom of, 
Cornwall is held by tlie heir-apparent. Of the 
presently existing diikes of England, Great Britain, 
and the* United Kingdom (twenty -two in number, 
e.xcliisive of princes of the blood-royal ), only two, 
Norfolk and Someiset, date before tlie Civil War. 

The introduction of the title duke into Scotland 
seems to have arisen out of the claims of precedency 
made by Henry IV., when Duke of Lancaster, over 
the Scottish piinces, who were merel5' earls, at 
international congresses. The lii'St Scottish dukes 
wei-e made in 1398 — viz. D.avid, eldest son of 
Robert III., who wa-s made Duke of Rothesay; and 
the king’s brother, Robert, Earl of Fife and hlen- 
teith, vdio was made Duke of Albany (q.v.). The 
dukedom of Albany (the old name for Scotland) 
was an empty honour unconnected with lands, and 
the only instance of a Scottish dukedom that did 
not possess more or less of a territorial character. 
David, Duke of Rothesay, died without issue in 
Falkland Castle, in 1402, and in virtue, it has been 
assumed, of the original constitution of tliat duke- 
dom, the title in later times belonged to the beir- 
apparent of the ScottLsb crown. Prince Hemy, 
eldest son of James YL, was, at liis baptism in tl'ie 
Chapel Royal at Stirling, invested with the dignity 
of Duke of Rotliesay, with a)>propriate solemnities, 
includiii" the iniMsition of a ducal crown. The 
title of Duke of Ross was given by James HI. to 
bis second son, Jame.s, ivbo became Archbisliop of 
St Andrews ; and the same king, on the eve of the 
rebellion in which he lost his life, bestowed on his 
devoted adherent, David, Earl of Crawford, the 
title of Duke of hlontrose. The dukedoms of Ross, 
conferred on Hemy, Lord Damlev ; of Orkney, be- 
stowed on the Earl of Botliwell on liis marriage 
with Queen Maiy; and of Lennox, given to Esmd 
Stewart, Earl of Lennox, cousin-genuau of Darnley, 
were tlie only other Scottish creations before the 
union of the crowns. Hitheito the jealous}' of the 
feudal nobles bad been so gi-eat an obstacle to the 
extension of this title lieyond the near relations of 
the royal house, tliat James, Earl of Arran, though 
regent of Scotland and next heir to the throne in 
Queen Mary’s minority, had to derive his title of 
duke (Chritellerault) from Pi-ance. Ten Scottish 
dukedoms appear on tlie Union Roll of 1707, of 
wliich Hamilton alone dated before the Civil War. 
Rothesay, which had been overlooked, was added 
ill 1714. Of these eleven dukedoms, two are ex- 
tinct, and Queensheny is conjoined with Buccleuch, 
reducing the present number of dukes in the peer- 
age of Scotland to eight. A duke ( e.xcept a royal 
duke) in the peerage of the United Kingdom is 
styled ‘Your Grace’ and ‘The Most Noble.’ His 
wife is a duchess. For the designation of liis sons 
and daughtei-s, see Cotirtesy Titles. His pav- 
liarocutaiy robe is of scarlet, with four doublings of 
emiine. For the form of bis coronet, see Coronet. 

Tlie translators of tlie Old Testament inti'ocluced 
the tenn duke into the English authori.sed version 
as an appropriate de-signation for certain Eastern 
potentates. 
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Duke of York’s School. See Royal 
Militaey Asylum. 

Dukinfield, a Cheshire township, mainly 
included within the iiarliamentaiy borough of 
Stalj'bridge (q.v.). Pop. (1881) 29,675. 

Dulcaina'ra. See Bittersweet. 

Dulce, a lagoon of Guatemala (q.v.), communi- 
cating with the Atlantic. 

Diilcc Doinuili) the famous song still sung, 
with the aid of a band, at Winchester College, on 
the eve of the break-up day for the summer 
holidays. The origin of both words and music is 
very uncertain — it is usual to ascribe the former to 
one Turner, probably him who became Bishop of 
Elj*- and was one of tlie Seven Bishops under James 
II. ; the latter, to Johannes Reading, organist of 
the college from 1681 to 1689. A scliool tradition 
makes both the work of a home-sick Wykehamist, 
who was kept at school during the holidays for a 
misdemeanour, and who played it incessantly until 
he pined away and died. See vol. ii. (pp. 576-579) 
of Chappell’s Popular Music of the Olden Time, 
where, with the Latin text and the music, a good 
translation by Bishop Charles Wordsworth is given. 

Dnlci^lO (Serb Ultschin, Albanian Ulkmi), 
a port of Montenegro, 20 miles SW. of Scutari, 
and till 1880 a Turkish town. Pop. about 4000. 
Old Dulcigno fell into the hands of the Turks in 
1571. In the 16th and 17iii centuries it was the 
most famous den of pirates on the Adriatic. In 
, 1880, with the approval of Turkey, the representa- 
tives of the Westeni powem aiTanged that Dul- 
cigno and its territories should become Montene- 
giin. The despatch, in September 1880, of a fleet 
. representing the great powein, did not immedi- 
ately secure the transfer ; and it was not till the 
end of November that, after endless procrastina- 
tion, the Turks expelled the Albanian troops by 
force, and the Montenegrins were able to take 
.possession, 

Dulcimer, a musical instrument resembling a 
flat box, with sounding-board and bridges, across 
which run wires tuned by pegs at the sides, and 
played on by striking the nures with a small piece 
of wood in each hand, or more usually with two 
cork-headed hammers. The dulcimer in its simplest 
shape (closely akin to the psaltery, which, instead 
of standing on a table or on legs of its own, was 
carried in the hand like a harp) is one of the most 
ancient of instruments, appearing in Assyrian 
sculptures ; and may be regarded as the ancestor of 
the piano. The czimbalom of Hungarian bands is 
essentially a dulcimer. 

Dulong ami Petit’s Laiv. See Atomic 
Theory. 

Dulse (Rhodxjmenia pdlmdta), a seaweed, one 
of the Floride® (see Seaweeds), growing on rocks 
in the sea, and used as food by the poor on the 
coasts of Scotland, Ireland, and other northern 
countries. It is eaten raw or roasted, and with 
vinegar. It is an important plant to the Icelandere, 
and after being washed apd dried, is stored in 
casks, to be eaten with fish or boiled with milk. 
In Kamchatka, a fermented liquor is made from 
it. Sheep are fond of it. — One or two other edible 
Floridere bear the same name on different parts of 
tbe coast, and the pungent Lmirencia pinnatifida 
is known as pepper dulse. 

Diiliitli, a prosperous citj^ and the chief port 
of entry of Minnesota, and capital of St Louis 
county, is picturesquely situated copj^isht issp in u.s. 
at the west end of Lake Superior, by j. b. Lippinroit 
156 miles NNE. of St Paul, and compniy. 
is the tenninus of a number of important railways. 
It has one of the finest harboui'S in the United 
States, protected by a natural breakwater known 
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as Minnesota Point, which is 7 miles long and 
about 750 feet broad. It has more than 100 miles 
of dock line, and, by slight improvement, deep- 
water navigation ivill soon be extended to the falls 
of the St Louis River, 15 miles from the lake. The 
United States government has expended liberal 
sums of money in the improvement of the harboui-, 
by dredging and the construction of piers. The 
ship-canal (depth about 23 feet) through Minne- 
sota Point forms the chief entrance way between 
Lake Superior and tbe harbour. In 1886 the 
vessels arriving and clearing numbered 2181, with 
a tonnage of 1,694,364 ; 17,981,935 bushels of wheat 
were shipped, and 736,000 tons of coal received. 
Duluth contains a custom-house, United States 
land office, a good sj'stem of public schools, large 
steam sawmills, a steam-forge, flouring-mill, 
stock-yards, and a slaughtering and cold storage 
establishment. Advantageously situated at the 
head of navigation of the gi-eat chain of lakes, 
and with immense deposits of iron, gi'anite, and 
freestone in the immediate vicinity, the town has 
rapidly increased in poimlation and in -wealth. 
Pop. (1880) 3483; (1887) 30,018. 

Diil-wicll, a beautiful suburb of London, in the 
north-east of Sun-ej', 4J miles SSE. of St Paul’s 
Cathedral, and a little to the west of Sj’denham. 
Pop. 5590. It consists chiefly of villa residences, 
and is noted for its college and picture-galleiy. 

Dulwich College, or ‘College of God’s Gift 
at Dnludch,’ was founded in 1619 by Edward 
Alleyn (q.v.), the actor. The old college buildings 
occupy three sides of a quadrangle, and comprise 
the chapel, chaplain’s house, alms-rooms, and the 
Lo-wer School, in which 160 boys receive a second- 
gi-ade education at the nominal fee of £1 per annum. 
The Upper School, giving a fii-st-gi-ade education, 
ivas, in 1870, transferred to new buildings in the 
Italian style of the 13th centurj^ erected at a cost 
of nearly £100,000. It provides accommodation for 
about 600 boys. The foundation also includes an 
almshouse for the maintenance of twelve poor 
brethren, twelve poor sisters, and twelve out- 
pensioners. The picture-galleiy, specially rich in 
Dutch paintings, had been collecteJ for Stanislaus, 
king of Poland, and was bequeathed by the painter. 
Sir Peter Francis Bourgeois (1756-1811). The 
annual revenue amounts to £20,000, derived from 
Dulwich manor. In 1885 Dulwich was included in 
Camberwell parliamentary borough. See Histories 
of Dulwich by Hovenden ( 1873) and Blanch ( 1877 ), 
and Warner’s Catalogue ( 1881 ). 

Diim Palm. See Doom. 

Dumas Davy de la Pailleteric, Alex- 
andre ( 1802 - 70 ), was the grandson of a certain 
' Count ( or Marquis ) Alexandre Davy de la Pailleterie 
and Marie-Cessette Dumas, a pure-bred Haytian 
negi-ess, and the son of General Alexandre Davj'- 
Dtimas— a brilliant and daring cavalry officer, 

‘ the Horatius Codes of the Tyrol ’ — and Marie- 
Louise-Elizabeth Labouret, daughter of a tavern- 
keeper and small landowner at Villers-Cotterets, 
and was technically, therefore, a quadroon. He 
ivas bom and reared at Villers-Cotterfits. The 
general, ivho had been put on half-pay by 
Napoleon, died when his son was four years old ; 
and as the Emperor continued to behave as meanly 
to his widow- and children as the First Consul to 
himself, the fimt years of a most prodigal life were 
! years of decent penury and thrift. Dumas, wijo 
w-as afterwards an omnivorous reader, was an idle 
and unscholarly lad, and the local teachers 
make nothing of him ; but he had the run of the 
great forest about his native hamlet, he beanie 
an e.xpert woodman, he developed a raagnihcent 
constitution, a turn for letters, and a yerj- prettj 
talent at billiards, and when, at twenty or so, ho 
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got at last to Paris, he was physically as fit for 
the straggle for existence ns any of the strong and 
ardent generation to which he belonged. 

He began, through the influence of General Foy, 
a.s a clerk in the bureau of the Due d’Orlean.s 
(afterwai'ds Louis-Philippe ) ; but his mind still 
ran on literature, and he spent some years in 
reading and in trjdng to learn to write. He had 
only published a volume of short stories, and col- 
laborated— with Ph. Rousseau and young Adolphe 
de Leuven — in a couple of farces, when at seven-and- 
twenty he forced' the door of the TlidAtre Frai^is 
with his first five-act pla3'-, Ecnri Tvok et sa (four 
(1829), and at one stroke operated that revolution 
in the theory and practice of historical drama 
which the Hugolater is fond of ascribing to the 
poet of Hernani (1830). In 1831 he did the same 
for domestic tragedy^ — the piicc of JIM. Augier 
and Sardou— with Antony, perhaps the boldest, 
adroitest, and conipletest achievement in plan, 
construction, and effect in the literature of the 
modern theatre ; failed in verse ndth Charles VII. 
chez ses Grand Vassaux — an excellent play ; and 
scored a tremendous succes.s (in collaboration with 
Goubaux and Dinant) witli Richard Darlington ; 
and in 1832 he wirried the romantic ‘history’ to 
what seems to be its culmination in La Tour de 
Nesle (in collaboration witli Gaillardet). He was, 
indeed, the very genius of the .stage, He_ broke 
ground with the ease, the assurance, the insight 
into essentials, and the technical accomplishment 
of a master, and he retained these qu.alities until 
the daj’s of il/mc. de Chamblay (1868) and' Les 
Blancs et les BIciis (1869). His dialogue is bright, j 
appropriate, vivid, eminentlj’’ constmetive and 
explanatoiy j he never eludes or tampere with 
his situation, but faces his problem boldljq and 
wrings his interest from the clash of character and 
the presentation of emotion in action ; his plots 
are made and conducted with admirable adroitness 
and luoiditj' ; his expositions are models of clarity ; 
his effects are brought off with surprising certainty 
and vigour. ‘ All I needed,’ he said of himself, 
‘was’ — not sceneiy, nor chonises of monks, nor 
Hernani’s horn, nor any merely decorative stuft' of 
that sort — but ‘ four trestles, four boai'ds, two 
actors, and a passion;’ and the vaunt was abso- 
lutely justified. Dumas is the soundest influence 
in drama of the century, and to his example is 
owing not a little of the best of Barrifere and 
Augier and the dramatist of Monsieur Alphonse 
and Denise. 

The romantiques were a Byronic set, and Dumas, 
whose good temper was exuberant, and whose 
sense of the liveableness of life remained unalter- 
able, was at fii-st as Bju-onic as the rest. In 1832, 
however, he fell ill of cholera, went to Switzer- 
land to recuperate, and m-ote for the Rerue dcs 
Deux Monies the first of his famous and delight- 
ful Impressions de Voyage. He was fond of 
adventure and change ; his capacity of producing 
agreeable and brilliant ‘ copj' ’ was amazing ; and 
these travellei’’s notes of his — in which a good deal 
of history and romance is worked in with abound- 
ing vivacity and Avit — wei'e among the best liked 
of his many benefactions to the public. He kept 
them going almost to the end. A prodigious 
worker (he would write for weeks on end, at the 
rate of sixteen or eighteen houra a daj'), he rvas 
wont, after months of production, to renew him- 
self Avitli a round of hundreds, or thousands, of 
miles ; and he never failed to put the experience 
into print. Thus, Bn Suisse ( 1832 ) w.as followed by 
Lc Midi de la France ( 1840), by Les Bords du Rhin 
and Unc Annie d Florence (1841), by Lc Spcjwiare 
and Le Capitaine Arena (1842), by Le Corricolo 
(1843)— it was of the last two it rvas said that 
Dumas had discovered the Mediteiranean— by^ De 


Paris a Cadix and Le Viloce (1845), and, finallj', 
after years of work on other lines, by Le Caucuse 
( 1859 ), Dc Paris d A strahhan (I860), and Bn Russic 
( 1866 ). All these are certainly his own. Of those 
that he redacted from the MSS. of other men it is 
unnecessaiy here to speak. 

But it was as a stoiy-teller pure and simple that 
Dumas rvas destined to gain tlie better and' larger 
part of his abounding and enduring success. _ And 
this is perhaps the place to discuss the question of 
A(diat is his own share in his ovra work. He ex- 
hausted, it appears, some ninety' several collabor- 
ators, and his debates Avith certain among them — 
with Gaillardet and Maqxiet, for example — by no 
means redounded to his credit. But it is none the 
less a fact that ariart from him his assistants were 
mostly unreadable, while in conjunction with him 
they were Alexandre Dumas— that is to sajq 
perhaps the most popular among modem novelists, 
and assuredly one of the greatest musters of the 
art of nan-ative in all literature. The trath, as 
.stated ly Edmond About, appears to be that 
Dumas took whatever he could get from Avhomso- 
ever be could get it; that, the thing being care- 
fully' devised in consultation, the collaborator of 
the period was told off to prepare a first draft; 
and that Dumas re-wrote the result — ‘ En y sbmant 
I’esprit !i pleines mains,’ says About — thus minting ’ 
it in his own die, and informing it rvitli his oaa'u 
immense and radiant personality. ‘What a 
gainer you would be,’ exclaims Ins son of him •. 
‘rien qn’,\ reprendre ce que tu as donndl’ and 
there is no doubt— for the present writer at least 
— that Dumas gave a vast deal more than Jie took. 
At the same time it is undeniable that his thefts 
were manj' and flagrant. Trelawney’s Adventures 
of a Younger Son — to take but a single instance — 
appears in his collected works ; and it is even told 
or liim that he was with difliculty restrained from 
signing a book of the Iliad, which somebody' else 
had run into prose to fill a gap in the columns of . 
Le Mousquetaire. 

He has told us that from the first it was a 
purpose of his life to put the history' of France 
into novels ; and his earliest essay' ivas the Isabelle 
dc Baviire of 1836. It ivas folloived by' Pauline, Le 
Capitaine Paid, and Pascal Bruno in 1838 ; by' Acte 
in 1839; and by Othon V Archer, Le Capitaine Pani- 
phile, and Maitre Adam le Calabrais in 1840 — all 
on other lines ; and then the historical vein cropped 
up anew in Lc Chevalier d’ffarmenthal and Ascanio, 
both produced in 1843. For the amazing decade that 
was next to come there is no' parallel in the story 
of literature except the fii'st ten years of the author 
of Waverley. In 1844, with a number of digi'cs- 
sions and excursions into new provinces — as Cicile, 
Fernande, Amaurij, Sylvandire, Monte Cristo — 
appeared Les Trois Mousquetaires ; in 1845 Vingt 
Ans aprds. La Fille du Rigcnt, and La Rcine MargSt ; 
in 1846 La Guerre dcs Ikmmes, Muison-Rouge, Lc 
Bfitard de MauUon, La Dame dc Monsorcau, and 
Les Mimoircs eVuii Midccin ; in 1848 — the ThiSutre- 
Historimie and a ran through Spain, Algiere, .and a 
part of Morocco having absorbed the gre.ater part 
of 1847 — Les Quarantc-Cinq and the beginnings of 
Bragclonne, rvliich was finished in 1850 ; .and in 
1849 Le Collier de la Rcine. The next two yearn 
witnessed the production of work so varied as La 
Tulipe Noire and Lc Trou de VEn/er (1850), .and 
La Femme au Collier dc Velours ( 1851 ) ; but in 1852 
the historical inspiration was again turned on, .and 
the result Avas the masterpiece c.alled Olympc dc 
GUves. BetAveen that y'car and 1854 Avere produced 
the ten delightful "volumes of Mes Mimoires, Avith 
Ange Pitou and La Comtesse dc Charny, Avhich 
AA'ere the Avork of 1853. Other achievements in the 
romance of French history AA’ere Ingenue (1854), 
Les Compagnons de Jihu (1867), Les Louves de 
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Machecoid (1859), and Les Blancs ct Ics Bleus 
(1S67-6S), in which last the sequence at length 
found end. Other works of the same period, out 
done on other lines, were Isaac Laqucdeni (1858), 
which promised to he one of Dumas’s best works ; 
Catherine Blum (1854); Lcs Mohicans tie Paris 
and Salvator (1854-59), in which is formulated the 
type of the French detective as he appeared to 
Gaboriau, Feval, and Ponson du Terrail ; Lc 
Mencur dc Loitps (1857); Black and Lc Capitaine 
Richard (1858); Lc Fire Gigogne and Le Fire la 
Ruine (1860); Jane, 3Tme. de Chamhlay and La 
Princesse Flora (1861); La San-Fclice (1864); and 
La Terreur Prnssienne (1867). In most of these 
there are touches of good Dumas ; hut the best 
period is that which-begins with the 3Iousquctaives 
and ends with Isaac Laqucdeni and Lcs Mohicans 
de Paris. 

The list is nothing like complete, nor have ^ye 
space to do more than refer in passing and in 
general terms to the cloud of drama ( all the gi'eat 
historical novels were cut out into great historical 
plays : the RIousquciaircs cycle supplied at least 
three : as also were Monte Cristo, whicli was played 
in four parts, Gabriel Lambert, Mine, dc Chamblay, 
and so forth), history, causerie, joumalisin, redac- 
tion, in whose midst this enonnous production went 
on. In the same way and for the same reason we 
can only note that Dumas took active and con- 
spicuous part in the Daj's of July ; that in 1837_he 
received the red ribbon ; that in 1842 he married 
Mile. Ida Ferrier, from whom he promptly separ- 
ated ; that in 1855 he went into e.xile at Brussels, 
and stayed there two years ; that from 1860 to 1864 
he was in Italy, helping Garibaldi ( whose life he 
wrote and who made him Direoteur des Fouilles at 
Pompeii) and conducting and writing a joumal ; 
and tliat in 1868 he founded the D'Artagnan, 
published the Ilistoire dc mes Betas, Avhich of its 
•kind is as good narrative as the flist volume of 
Monte Cristo itself, and produced the last but one 
of his plays. By this tirrie the end was near. Pro- 
cunibit liumi bos, says his son of the way in which 
he sank under his work. He had got rid of a series 
of fortunes ( three-fourths of them were given awa5'), 
and he quitted Paris for the last time with only a 
couple of napoleons in his pocket. He went to l\is 
sows villa at Dieppe, and there, on 5th Deceinher 
1870, he simply faded out of being. 

' In life he was very much of a scapegrace and a 
madcap, and even more of a prodigal. His morals 
were loose, he was vain as only a man of colour can 
be, his literary conscience was (to say the least) im- 
perfect, his veracity w.os that of Hugo and Berlioz 
and the roniantiques in general ; he could — and did 
—commit astonishing offences in taste ; but his 
humanity was boundless in degree and incorrupt- 
ible in quality, he w.as generous to a fault, he is 
not known to have dealt a single foul blow, ‘ I 
love and admire you,’ said Michelet, ‘ for you 
are a force of nature.’ ‘Foncierement bon,’ was 
George Sand’s verdict, ‘mais . ._ . trop souvent 
ivre de puissance ; ’ and the fact is that he rvas a 
prodigy of gaiety, kindliness, and charm ( ‘ II res- 
pirait la bonte,’ M. Rodin told the present witer), 
and . a prodigy of temperament and power and the 
capacity of life and invention and achievement. 
He talked still better than he wrote ; and he uTote 
without any of those affectations of style which 
were the daily bread of many of the men of 1830, 
and with an ease, a gusto, a sincerity of mind, a 
completeness of method that are irresistible. And 
the lesson of his gi'eater books — of the Valois cycle, 
for instance, and the long sequence of the Mousque- 
taires — is one by which the world may well have 
profited. Love, honour, friendship, loyalty, valmir, 
the old chivalric idrtues— these were his darling 
themes ; and he treated them with a combination' 


of energy and insight, of good sense and good feel- 
ing, of manliness of mind and beauty of heart, that 
has ranked him with the great benefactors of the 
race. 

Alexandke Dumas (born 1824), son of the 
preceding, was born in Palis when his father was 
out twentj'-one years old. He was soon legitimised, 
and at .sixteen, after a thorough course of train- 
ing at the Institution Goubaux, and the College 
Bourbon, he left school for the world and lettere 
and tlie society to which his father, then almost 
at his apogee, belonged. He was essentiallj' 
respectable, however, and having sown a cer- 
tain quantity of wild oats, and made a few 
experiments in literature, he settled down to 
serious ivork, and began to take life in earnest. 
He started in fiction, and succeeded ; he went 
on to drama, and succeeded ; he took to theoris- 
ing about art, morals, • politics, religion even, 
and succeeded. He was made a member of the 
Institute in 1874, and is at this date the acknow- 
ledged best playwright and one of the greatest 
artists in words of latter-day France. 

His novels — from La Dame aux Camilias (1848) 
to L’ Affaire Clemenceau (1867) — are all readable, 
and more often than not are worth reading. His 
essays, letters, speeches, prefacp, and prelections 
generally are brilliant ana admirable in form, and 
in matter daring, paradoxical, suggestive in a 
verj' high degree. Of his sixteen plaj's, there is 
scarce one that is not literature, while five or six 
of them, as Lc Demi-Monde (1855), Le Fils Natiircl 
(1856), Lcs idees de 3Ii)ie. Aubray (1867), Gne 
Visite dc Koees (1871), Monsieur Alphonse (1873), 
Denise (1885), are masterpieces of construction, 
characterisation, and writing. Other famous 
dramas in which he has had a share (and a veiy 
large one) are Lc Supplice d’um Femme (1865), 
the chaotic original of -which is due to Emile de 
Girardin; Hiloise Paranquet (1866), in collabora- 
tion with M. Durantin ; and Les Danicheff (1818). 
He is also believed to have assisted George Sand 
in preparing several of her novels for the stage — 
te Marquis dc Villcmcr among them — and known 
to have completed and produced his father’s Joseph 
Balsamo (1878). 

He is a brilliant yet dubious combination of 
African and Frencli. At bottom he is fantastic, 
mystical, violent, with a passion for abnormal 
problems and desperate solutions. But it is not 
for nothing that his mother was a Parisian : his 
method is logical to a fault, he builds as for all time, 
he is an ar-tiUcer even in theorj', and his paradoxes 
are developed with scientific exactness and pre- 
cision. A bitter and dazzling wit ; an intelligence 
of uncommon energy, daring, and intensity; a 
morality that is so genuine as to be sometimes 
offensive ; an incomiptible honesty ; a style hard, 
polished, chaste, flexible as a perfect swoi d blade ; 
and a dramatic gift as real as his father’s— these 
are his qualities, and they have made him not 
only remarkable but distinguisbed. 

Dll mas, Jean Baptiste ANURf;, a great 
French chemist, was boi-n at Alais, Gard, 14th 
July 1800. He studied at Geneva, and coming to 
Paris in 1821, was first a lecturer in the Bcole 
Polytechnique, then professor of Chemisti-j' in the 
Athdnee, the Bcole Centrale des Arts et Manu- 
factures ( founded by himself ), and finalH, the 
Sorbonne. He now wholly devoted himself^ to 
chemical studies ; and his views on chemical 
equivalents, and especially his memoir on tlie 
atomic theory, soon attracted attention over all . 
Europe. His \-iews on the lairs of substitutions 
involved him in a long discussion u-ith the great 
Berzelius. His researches in organic Uiemistry 
(q.v.), especially his masterly iiapem on the etlieft, 
ethereal oils, indigo, and the alkaloids, placed him 
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in the iiret rank of chemists. From 1849 lie came 
forward into jmhlic life, and held office under the 
Second Empire, in 1868 being appointed Master 
of the Mint. In 1875 he was called to fill Guizot’s 
chair in the Academy ; and he died at Cannes, 
11th April 1884. His chief .works are Trc(it6 de 
Chimie amliquic mix Arts, and Lcqons stir la 
Philosophic Chimiqnc. See a forty-page memoir 
bj^ A. W. Hofmann in Nature for Gth Febniary 
1880. 

Dll Maiirier, George Louis Paemeeea Bus- 
son, caricaturist and book-illustrator, an English 
subject, descended from a French fainily wlio fled 
to England at the time of the Kevolution, was bom 
in Paris, Gth March 1834. In 1851 he came to 
London, and studied chemisti-y at Univereity Col- 
lege, but returning to Paris lie adopted art as a 
profession, studying under GIe.\Te, and in Antwerp 
and Diisseldorf. In England lie rapidly acquired 
reputation as a de.signer of exceptional de.xterity. 
He illustrated Tliackeray’s Esmond and Ballads, 
Foxe’s Book of Martyrs, &c. ; and much of his 
work is to be found in Once a JFeck and the Own- 
hill Magazine. Finally he joined the .staff of 
Punch, and has become par excellence the gentle, 
graceful satirist of modem fashionable life, cariy- 
ing into his work more completeness, more finished 
li^it and shade, and move suggestion of local 
colouring than has hitherto appeared in woodcut 
designing of the kind. He is an Associate of the 
Eoj’al Society of Painters in Water-colours. In 
1880 a collection of his Punch woodcuts was pub- 
lished in a volume entitled English Society at 
Home ; and in 1885 an exliibition of his drawings 
was brought together by the Fine Arts Society. 

Dumbarton, or Dunbarton, tiie county town 
of Dumbartonshire, lies mainly on the left bank of 
tlie Leveii, a little above its influx to the Clyde, 
and 15 miles WNW. of Glasgow. Its High Street 
curves for five furlongs ivarallel to the Leven ; and 
its chief public building is the Burgh Hall and 
Academy, a French-Gothic pile of 1866, restored 
since the fire of 1883. There are gas-works ( 1832), 
water- works (1859), a pier on the Clyde (1875), 
and a public park of 32 acres (1885), gifted to 
the town at n cost of £20,000. In 1658 the 
magistrates of Glasgow are said to have unshed 
to make Dumbarton their harbour, but the 
offer was declined on the ground that ‘the in- 
flux of marinera would tend to raise the price of 
butter and eggs to the inhabitants ; ’ and m 1700 
the right of levjdng dues on all vessels navigating 
the Clyde was sold to Glasgow for £260. Dum- 
barton now ranks merely as a sub-port ; but its 
shipbuilding, Avith the sub.sidiarj' industries, lias 
attained important dimensions since the opening 
of the great shipyards of Me.ssrs M'Millan ( 1834 ) 
and Messrs Denny (1844). Between the tmvn and 
the Clj'de rises the Rock of Dumharton (280 feet), 
a double-peaked, basaltic eminence, which is 
crowned by the picturesque castle, a building of 
no great strength now or architectural merit, mit 
one of the four Scottish fortresses that must be 
maintained in terms of the Treaty of Union. Dum- 
barton was made a free royal burgh in 1222, and 
unites rvith the other four Kilmarnock burghs to 
return one member to parliament. Pop. (1851) 

, 5445; (1871) 11,404; (1881) 13,782. The capital 
of the Britons of Strathclyde, and termed by tliem 
Alclnith (‘height on the Clyde’), by the* .Gaels 
Dunbreatan (‘fort of the Biitons’), Dumbarton 
has also been identified, more doubtfully, rvith tlie 
Roman Theodosia. Anyhow, the historj- of its 
Rock extends over more than a thousand yeai-s, 
from its capture by Piets and Northumbrians 
, (756), by Vikings (870), to Wallace’s captivitv 
here (1305), the child Queen Mary’s residence 


(1548), and its daring surprise by Craufnrd of 
Jordanhill ( 1571 ). A younger son of the Marquis 
of Douglas Avas made Earl of Dumbarton in 1675, 
and he is refeived to in the well-knoum song, 
‘ Dumbarton’s dnims beat bonny, 0 ! ’ 

Dumbartonshire, a Scottish county, 25 miles 
long and 1^ to loj miles broad, u'ith an area of 
270 sq. m., of Avhiefi 30 belong to a detached south- 
eastern portion. Loch Lomond (22 by 5 miles) 
lies on the eastern boundary, and sends ofi' the 
Leven 7 miles to the Clyde ; the 80114116111 is rvashed 
by the Clyde’s broadening estnaiy ; and the westeni, 
for 17 miles by its oflshoot. Loch Long, Avhich forms 
with the Gave Loch (7 miles by 7 furlongs) the 
wooded Rosneath peninsula. _ The surface, almost 
eveiywhere hilly or mountainous, culminate.s in 
Ben Vorlich (3092 feet) ; and the scenery, with its 
sea-loehs, lake, lyoods, and "lens; is lovely as that 
of few regions in Scotland, The rocks include 
mica-slate, sandstone, and limestone ; and coal is 
mined in the detached portion, which nowhere 
exceeds 480 feet above sea-level. The climate is 
mild and humid. Barely a fourth of the entire 
area is in tillage ; but manj' sheep and cattle are 
reared. Colqnhoun of Luss is ninch the largest 
proprietor. Rosneath Castle is a seal of the Duke 
of Argj'll. Since 1728 bleach and print fields, dye- 
ing and cotton works, have multiplied in the Yale 
of Leven; shipbuilding is an important industry; 
and there is ample communication by .steamboat 
and rail. The chief towns are Dumbarton, Helens- 
burgh, Kirkintilloch (in the detached portion), 
Alexandria, Renton, and Bonhill. Dumbarton- 
shire returns one member to parliament. Ancientlj' 
part of the Levenach or Lennox, it retains some 
vestiges of Antoninus’ AVall, and has memories of 
St Patrick, Bnice, Rob Roy, Smollett, and Henry 
Bell. Pop. ( 1801 ) 20,710 ; (1841 ) 44,296 ; (1881 ) 
75,333. See Joseph Irving’s History of Dumbarton- 
shire (1860) and Bool: oj Dumbartonshire (1879), 
with Sir W. Fraser's Chiefs of Colguhoun (I860} 
and The Lennox (1874). 

Dlimb-bcllS* donble-headed weights swung in 
tlie hands for the purpose of der-eloping tlie arms, 
mmscles of tlie chest, iVc, See Gymnastics, 

Diiiiib Cane (Dicffenbachia seguina), a plant 
of the order Arace.T, aberrant in its almost arbor- 
escent character, but agreeing with them in its 
acridity, which is in none of them more highly 
developed. It has a cjdindrical stem, with ringed 
scar-s and oblongo-ovate leaves. It is a native of 
the West Indies, and has received its English 
name from the property which it has of producing 
dumbness rvhen cheweef, its acrid poisonons juice 
causing an imrrreiRate swelling of the tongire, 
accompanied with e.xcnicrating jiain. It has, how- 
ever, been used medicinally. Many species and 
varieties of Dieffenbachia are in cirltrvation as 
foliage plants. 

DliinbneS.9< There is hardly any condition of 
the vocal organs compatible with life in which 
speech is entrrely prevented ; for when the laryn.x 
is so diseased that no voice-sounds are produced 
there (Aphonia, q.v.), whispering is in general .still 
possible. Even after complete removal of the 
tongire, tolerably good power of articulation may 
be recovered. Only when the larynx is completely 
obstructed, so that no air can pa*ss by the mouth, 
and breathing is canied on entirely through a 
tracheotomy tube, is speech rendered rinpossible.'' 

The usual causes of dirmbne.ss are, fir,«t and most 
important, deafness, congenital or occurring in early 
life ; and even tbi.s, patierrt training by tlie ‘ oral 
method’ (see Deaf and Du jib) is alile to over- 
come, showing clearly that it is the rvant of bear- 
ing the sound.s to be imitated whiclr leads to 
the absence of speech in so-called ‘deaf-mutes:’ 
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secondly, morbid conditions of the brain and 
nervous system, idiocy, hysteria and allied condi- 
tions, localised disease of the brain (see Aphasia). 
Lnnatics and malingerers sometimes maintain 
silence for long periods. It occasionally happens 
that a child, obviously not deaf nor unintelligent, 
from diffidence or laziness, does not begin to speak 
till long past the usual age, bub per.sists in express- 
ing his meaning by signs, 'niis condition can 
usually be remedied by sending him to live for a 
time among strangere', by whom his signs are not 
undemtood. 

Dniuduin (Dam Da?n4), a municipality and 
cantonment in Bengal, in the district of the 
Twenty -four Pavganas, miles NE. of Calcutta, 

on the Eastern Bengal Railwaj\ Pop. ( 1881 ) 
4223, with troops. The place is famous in con- 
nection with the mutiny of 1857, as the scene of 
the first open manifestation on the part of the 
sepoys against the greased cartridges. j 

' Dumfries', the county town of Dumfriesshire, 
the ‘ Queen of the South,’ stands on the Nith’s left I 
bank, and is connected witli its suburb of Maxwell- 
town by three bridges, of which the middle one 
u'as founded about 1280 by Devoi-gilla Baliol. By 
rail it is 90 miles S. by W. of Edinburgh, and 33 
WN\Y. of Carlisle. Corhelly Hill, in Maxwell- 
town, on which are a Catliolic convent (1882) 
and an observatory, commands a splendid view of 
the surrounding hills, the Solway Firth, and the 
Cumberland mountains. Dumfries itself is scattered 
somewhat iiTegularly over a gentle elevation. It 
is built of red sandstone, and among its chief 
edifices are the Scottish baronial county buildings 
(1866); the new post-office (1887-88); the Mid 
Steeple (1707), ascribed to Inigo Jones, but really 
by one Tobias Bacliup of Alloa ; Greyf riars’ Church 
(rebuilt 1867), with a spire of 164 feet; the 
Academy (1802) ; and, in St Michael’s churchyard, 
the mausoleum (1815) of Robert Burns, who’ here 
spent his last five years in a small house still 
standing, and a statue of whom was erected in 
1882. The Crichton Institution (1835-70) is a 
lunatic asylum ; rather nearer is the infirmary 
(1871). The manufaotme of tweeds, introduced in 
1847, is the leading industry. Hosiery ranks ne.xt; 
and there is a busy trade, both local and transit, 
pork and live-stock being staple commodities. The 
opening, however, of the railways in 1850-69 has 
greatly diminished the river traffic, though large 
sums had previously been spent in improving the 
14 miles of the Nith’s channel between the towm 
and the Solway. Dumfries was made a royal 
burgh by David L, and it unites with Annan, 
Kirkcudbright, Lochmaben, and Sanquhar in re- 
turning one member to parliament. Pop. (1851) 
13,166; (1881) 17,092. For the town’s memories 
of Bruce and Burns, of Border wars, and of both 
the ’15 and the ’45, see ^Y. M'Dowall’s Historp of 
Dumfries (2d ed 1873. ). 

Dumfriessilire, a Scottish Border county, 
bounded SE. by Cumberland, and S. for 21 miles 
by the Solway Firth. Its greatest length, from 
east to west, is 47 miles ; its breadth varies between 
13 and 32 miles ; and its area is 1103 sq. m. From 
Clydesdale and Tweeddale it is shut off by a 
sinuous rim of high green rounded morrntains — 
Loudher Hill (2377 feet), Queensberry (2285), Hart- 
fell (2651), White Coomb (2695), and Ettrick Pen 
(2269). Thence, though broken by Gairnkinna 
(1813 feet), Birrenswai'k (920), and some lesser 
eminences, the surface has a general southward 
slope to the dead level of Lochar Moss, a peat bog, 
10 by 3 miles, now largely reclaimed. Three 
beautiful rivers, the Nith, Annan, and Esk, all run 
to the Solway ; and all but the firat belong wholly 
to Dumfriessilire. At Moffat are mineral springs. 


Besides seven lakes round Lochmaben, there is 
‘dark Loch Skene’ (f by i mile; 1680 feet above 
sea-level), which has its outlet by a waterfall, the 
Grey Mare’s Tail. The Enterkin Pass has been 
rendered famous by Defoe and Dr John Brown. 
The strata are Silurian, Old Red Sandstone, Car- 
boniferous, and Pei-mian, with intrusive igneous 
rock ; reptilian footprints have been found in the 
sandstones of Corncockle Moor, in Annandale. 
The minerals include coal ( at Sanquhar and 
Canonbie), limestone, antimony, and (at Wanlock- 
h^d) lead, silver, gold. -The climate is mild, 
with a mean temperature of 45° F. Only 32 per 
cent, of the entire area is arable, the uplands being 
pastoral or waste. Sheep, cattle, and pigs are 
largely reared ; and there are valuable salmon- 
fisheries. The county is traversed by two chief 
lines of railway, the Glasgow and South-Western 
(1850) and the Caledonian (1849)- It returns one 
member to parliament. Towns and villages are 
Dumfries, Annan, Lochmaben, Sanquhar, Moffat, 

* Lockerbie, Langholm, Ecclefechan, Thonihill, and 
I Gretna Green. Drnmlanrig Castle (1689), a seat 
of the Duke of Buccleuch, is the chief mansion. 
Among Dumfriesshire’s numerous antiquities are 
the Roman station at Birrenswark, the Ruthwell 
Cross (a innic Anglo-Saxon monument), Lincluden 
convent (12th century), and the castles of Loch- 
niaben and Caerlaverock. Among its families are 
the Maxwells, Johnstones, Jardines, Robert Kirk- 
patricks, and Douglases; among its worthies, Bruce, 
Allan Cunningham, Thomas Carlyle, and by a resi- 
dence of a few years, Robert Bums. Pop. (1801) 
54,597 ; (1841) 72,830 ; (1881) 76,140. 

Dumont, Pierre ^itienne Louis, the apostle 
of Bentliamism, was born at Geneva, ISth July 
1759, and in 1783 accepted the charge of the French 
Protestant Church at St Petersburg. In 1785 he 
became tutor in London to the sons of Lord Shel- 
burne, afterwards Marquis of Lansdowne. His 
superior talents, liberal sentiments, and fine char- 
acter soon recommended him to the illustrious 
Whigs of that period ; with Romilly, in particular, • 
he formed a close friendship. During the early 
years of the French Revolution, Dumont was at 
'Paris, where he became greatly attached to Mira- 
beau, regarding whom he has given the world 
much valuable information in iiis posthumous 
Souvenirs sur Mirabcati (1832). In this work he 
claims to have composed for him many of Mira- 
beau’s most eloquent speeches. In 1791 Dumont 
returned to England, and formed an intimacy with 
Bentliam (q.v.). This was the event of his life. 
Deeply convinced of the value of Bentham’s views 
on legislation, he requested him to allow him to 
arrange and edit his unpublished writings on this 
subject. Bentham gave him his manuscripts, 
which Dumont laboured earnestly to abridge, 
elucidate, correct, and simplify. The results 
appeared in his Trait6 do Legislation Civile ct 
Penalc (1802), Theorie dcs Pcines et dcs Eicom- 
penses (1811), Tactimie des Assemblies Legislatives 
(1816), Preuves Juaiciaires (1823), and the Organi- 
sation Jtidiciaire ct Codif cation (1828). Dumont 
returned to Geneva in 1814, and became a member 
of the reinesentative council. He died at Milan, 
September 30, 1829. 

Dumont clTwille, Jules Sebastiek Cesar, 
bora at Condd in Calvados, 23d May 1790, and 
early entered the navy. _ Sent as captain of the 
corvette Astrolabe to obtain tidings of La Perouse, 

, lie made a three yeare’ voyage in southern seas, and 
made surveys of parts of the coast of Australia, 
Tasmania, New Zealand, the Fijis, N^v Cale- 
donia, &c. His Voyage dc Decotivert^_ (22 vols.) 
contains records of this voyage, and of h^ botanical 
and entomological observations. In 1S3/-40 lie 
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made a gi-eat voyage of antarctic exploration, dis- 
covering Joinville Island and Adelic Land. The 
record of this Voyage cm Foie Sttcl ( 1854) comprises 
22 vols. He died a rear-admiral, 8th May 1842. 

PiiiHOnriez, Charles Francois, a French 
general, was bora at Cambrai, 25th Jannai’y 1739, 
son of an army commissary who was also a fair 
poet. At eighteen he entered the army, and served 
, with distinction during the Seven Years’ War until 
the conclusion of hostilities in 1763. After some 
time spent in rambling travel, he was appointed 
by Choiseul oxmy quartermaster-general, and was 
next employed on a secret mission to Poland. 
On bis patron’s fall, he was sent by D’Aiguillon to 
Sweden, but was flung into the Bastille on his 
return, whence he was set free by Louis XVI. and 
appointed commandant of Cherbourg. As the 
Revolution drew on, Dumouriez began to attach 
himself more closely to the popular party, and in 
1790 became connected with the Jacobin Club, and 
during the same year was appointed commandant 
at Nantes. He now attached himself to the 
Girondists, and through their influence held for a 
short time the office of Minister of Foreign Allah's, 
which he resigned to take the field. The allies were 
advancing in great force. By a series of bold and 
rapid manoeuvi'es, Dumouriez prevented the enemy 
from sweeping over the plains of Champavne, and 
finally took up his position at Grand-Pre. Suecoui-s 
quickly arrived, and the victory at Valniy (q.v.) 
compelled the invaders to retreat. It was mainly 
the admirable strategy of Dumouriez at this critical 

S eriod that saved France. A ivinter campaign in 
ielgium followed, and on the 6th and 6th Novem- 
ber 1792, he overthrew the Austrians in a great 
victory at Jemappes. The campaign of 1793, which 
aimed at the complete conquest of tlie Netherlands, 
was opened with the siege of Maestricht ; Breda and 
other places were taken by the French; but at 
Neerwmde, Dumouriez sustained a severe defeat 
from the Austrians under Coburg. Though he had 
saved France from a foreign enemy, he could not 
save himself from the envious jealousy of the 
revolutionists of Paris who hated his leanings 
towards constitutional monarchy, and ere long he 
W'as openly denounced as a traitor and summoned 
to Paris. To save his head he obeyed by riding 
over into the Austrian camp. After wandering 
through many countries of Europe, he finally 
settled in England, where he died an exile at 
Tnrville Park, near Henley-npon-Thames, 14th 
March 1823. Besides a multitude of pamphlets, 
Dumouriez left Memoires (Hamburg, 1794), and La 
Vie et les Memoires dtc Gen6ral Dumottriez (3d ed. 
Paris, 1822-24). _ See also the Life by blonchanin 
( 1884), and that in German by Boguslawaki (2 vols. 
1878-79). 

l>im, a root common to the Celtic and Teutonic 
languages, signifyin" a hill or heiglit. Besides 
giving rise to the Fr. dunes, Ger. diinen, Eng. 
downs, it enters extensively into the names of 
j places (becoming often dim, don), as Dimkirk, 
jOambarton, Donegal. It is allied to the A.S. tun, 
ton, whence town. 

JDiina. See Dwina. 

Dilnaburg, a strongly fortified town of Western 
Russia, with some manufactures and a considerable 
trade, is situated on the Diina, in the government 
of Vitebsk, 127 miles SE. of Riga by raiL It is of 
gr-eat military importance, owing to the strength of 
rts fortificatrons. Pop. (1885 ) 69,033. Dtinabrrrg 
was formerly the capital of Polish Livonia. 

Diinlbar, a town on the rocky coast of Hadding- 
tonshire, backed by the Lammermrrii-s, 29 miles E. 
of Erlinburgh by rail. Little remains of its sea- 
built castle, the stronghold from 1072 to 1435 of 
Gospatric and his descendants, the Earls of Dtmbar 


aitd March. It stood many sieges, the most faurous 
that of 1339, when ‘ Black Agnes ’ held it for six 
weeks against the English ; birt it was disnrantled 
in 1568, tire year after Queen Mary’s abduction 
hither by Botliwell. Dunbar was tire scene, too, of 
Cromwe'ir.s great victory over Leslie, 3d September 
1650. Chief buildings are the rrrilitia barraclcs and 
the par'ish church, which, rebrrilt in 1821, lras_ a 
tower 108 feet high. Fisliing is the principal in- 
dustrj-, arrd the new Victor-ia Harbour was toimed 
in 1844. Dunbar was created a royal burgh by 
David II., and till 1885 it rrnited with Noi'tlr 
Berwick, Jedburgh, Haddington, and Lauder in 
sending one member to parlrament. Pop. (1841) 
.3013; (1881) 3661. See Jarrres Miller’s Efefo?'?/ o/ 
Dunhar (new ed. 1859). 

®iinl>ai*, William, the greatest of the old 
Scottish poets, was boi'n between 1460 and 1465, 
most probably in East Lothian. It is' supposed 
that he went to St Andrews.University in 1476, and 
graduated as Master of Arts four year's later. Of 
his life for the ne.xt twenty year's we know nothing 
save the hints we can gather from his owir writ- 
ings. It seems that he entered the order of St 
Francis, and was employed for some time as an 
itiner-ant or preaching friar. He tells us, in the 
words of Dr Irving’s paraphrase from Iris autobio- 
graphic poem The Visitation of St Francis: ‘In 
the habit of that order have I made good cheer in 
every flourishing town in England betwi.xt Berwick 
and Calais; in it also I ascended the pulpit at 
Dernton and Canterbury; and crossed the sea at 
Dover, and instructed the inhabitants of Picardy.’ 
He appears next to have entered the king’s service, 
and to have been retained as seoretar-y to some of 
James’s numerous embassies to foreign courts. In 

1500 he obtained from the king a yearly pension of 
£10, afterwards increased to £20, then to £80. In 

1501 he seems to have visited England, most likely 
in the train of the ambassadors sent thither to con- 
clude the negotiations for the king’s man-iage. 
Early in 1503, before the queen’s ari-ival, he eom- 
posecl in honour of the event his most famorrs poem. 
The Thrissill and the Fois, perhaps the happiest 
political allegoi-j' in English literature. He seems 
now to have lived chiefly about court, writing 
poems, and sustaining him.self with the vain hope 
of preferment in the church. On the 17th March 
1504, he received a gift for saying mass for the first 
time in the royal presence'; in 1508 Chepman 
pr-inted seven of his poems — the earliest specimen 
of Scottish typography. He is supposed to have 
visited the northern parts of Scotland in May 1511, 
in the tnain of Queen Margaret, and his name dis- 
appears altogether after the ruinous defeat at 
Floddeii. He may have fallen there, in which case 
the Orisone, written not earlier than 1517, and 
usually ascribed to Dunbar, was the work of 
another poet ; or he may have retired to some quiet 
church-living given him by the queen. He was 
certainly dead in 1530, but David Laing argued' 
that he must have died before 1522, tlie year of 
(?avin Douglas’s death, whom Lynde.sa 5 ^ names 
®g^'t years afterwards as the greatest poet recently 
dead. 

As a poet, Dunbar possessed a wonderful variety 
of gifts ; his genius comprised the excellences of 
many mastei-s. He is at times as rich in fancy and 
colour as Spenser in the Faerie Queen ; as homclj', 
and shrewd,_ and coarse as Chaucer in the Miller's 
Tale; as pious and devotional as Cowper in his 
hymns ; and as wildly gi'otesque in satire as Burns 
in his Death and Dorior Hornbook. He reaches his 
highest level in his masterly satires. The Tica 
Mairiit JVemen and the TVedo, and The Dance of 
Dcfd/y Synnis. His Lament for the 
Makaris is a masterpiece of p.athos. His one fault 
as a poet is a gratuitous grossness of phraseology 


DUNBARTON 


DUNDALK 


and ideas, ■wliicli indeed often enhances his genius, 
but tliat at the expense of his charactei’. A careful 
edition of Dunbar’s works, by Dr David Laing, was 
published in 2 vols. in 1834; another hy Dr John 
Small, for the Scottish Text Societa%_ in 1884; a 
German edition, with a Life, by Scnipper (1884). 
See also Irvine’s History of Scottish Poetry ( 1861 ), 
and Dr J. M. Boss’s Scottish History and Literature 
to the Eeformatioh [18^4,). 

Diiubarton. See Dumbaeton. i 

Dunblane, an old-fashioned town of Perth- 
shire, delightfull 5 ' situated on the left bank of 
Allan Water, 5 miles N. of Stirling _ by rail. 
Founded bj^ St Blane, a Tth-centurj' bishop, its 
church was rebuilt in 1141 by David I. as a 
cathedral ; but except for the Romanesque four 
lower stages of the steeple ( 128 feet), that cathedral 
is now a First Pointea edifice of a hundred years 
later — its glory the west window, than which Mr 
Buskin knows ‘ nothing so perfect in its simplicity.’ 
The choir, with its carved oak stalls, was restored 
in 1873 ; the niinous nave in 1889. In 1661 tlie 
■ saintly Robert Leighton chose Dunblane as the 
poorest and smallest of Scotland’s sees ; his path 
near the river still beai-s the name of the Bishop’s 
Walk, and tlie library wliich he bequeathed to his 
diocese is still preserved in the town. There are 
also an antique bridge, a mineral spring, and a fine 
hj^dropathic (1876); 2^ miles to the east is the 
battlefield of Sheriffmuir. Pop. ( 1851 ) 1816 ; ( 1881 ) 
2186. 

Dniican, Adam, A^iscount, admiral, was bom 
at Dundee, 1st July 1731, and, entering the na,vy in 
1746, commanded the Valiant at the reduction of 
Havana (1762). Save at the battle of Cape St 
Vincent (1780), he had little opportunity of tfistin- 
guishing himself during thirty-three years, though 
lie had risen to be admiral, when in 1795 he was 
appointed to the command pf the North Sea 
squadron, with the special design of watching the 
Dutch fleet— -Holland and France being both then 
at, war with Britain. Duncan’s blockade of the 
Te.xel was one of the most effective on record, and 
the Dutch trade was almost mined. In the spring 
of 1797 the mutiny of the Nore spread to Duncan’s 
seamen, and his position was for some weeks very 
critical. But the insubordination was ultimately 
quelled ; and on the 11th of October lie gained the 
brilliant victory of Camperdown (q.v.). , He was 
rewarded with a pension of £2000 and the title 
of Viscount Duncan of Camperdown. He died 
suddenly at Cornhill Inn, near Coldstream, on his 
way north, 4th August 1804, having some years 
before succeeded his brother in the Lundie estates, 
and leaving two sons, the elder of whom was in 
1831 made Earl of Camperdown. Duncan was 6 
feet 4 inches high, of vast strength, and strikingly 
handsome. 

Duncan, Heney, D.D. (1774-1846), from 1798 
was minister of Enthwell, in Dumfriesshire, where, 
in 1810, lie established the first savings-bank. 

Duncan, Thomas, R.S.A., and A.R.A., was 
born at Kinclaven, Perthshire, May 24, 1807. He 
studied in the Trustees’ Academy, Edinburgh, under 
Sir William Allan ; and was his successor as head- 
master of that school, and one of the most distin- 
guished members of tlie Royal Scottish Academy. 
His portraits, and historical and fancy subjects, 
evince delicate feeling for female beauty, and keen 
appreciation of the humorous in Scottish character, 
llis drawing is always careful and correct, and his 
colouring is especially lemarkable for delicacy and 
richness. Though he exhibited but few pictures 
in the Royal Academy of London, they at once 
attracted marked attention, and he was elected an 
, Associate of that body in 1843. The principal 
works he exhibited there were ; ‘ Anne Page and 


Slender ;’ an illustration from the ballad of Auld 
Robin Gray; ‘Prince Charles’s Entry into Edin- 
burgh after the Battle of Prestonpans ; ’ and the 
■same Prince, when a fugitive; concealed in a cave. 
He was engaged on the studies for works, ‘ AATshart 
disTCnsing the Sacrament,’ and ‘Queen ATctoria 
at Taymouth,’ when he was seized with an illness 
which terminated fatally, 25th May 1845. One of 
his latest works was a portrait of himself ; it is 
now in the National Galleiy of Scotland, along 
with five other of his productions. Other pictures 
are ‘Luej’^ Ashton,’ ‘ Marj’, Queen of Scots, signing 
her Abdication’ (1836), and ‘The Martyrdom of 
John Brown of Priesthill,’ 

Duncansbay Head (also_ Duncansby), a 
promontory, 210 feet high, forming the north-east 
extremity of Caithness, If mile E. of John o’ 
Groat’s House, and 18 N. by E. of Wick. 

Dlinciad, The, by Alexander Pope, was pub- 
lished in 1728, in three books, to which a fourth 
was added in 1742. Pope had been, during the 
greater part of his career, afflicted bj' a host of 
critics and detractors. His own genius had not 
been spared ; the worst motives, personal and 
literary, had been imputed to him ; and he resolved 
to mete unto his enemies the measure which had 
been meted unto himself. This he did in the 
Dtindad. Never was chastisement more complete. 
On its publication, a universal howl of rage and 
pain arose. The satire conferred immortality on 
his opponents. Pope was a good hater,_ anci his 
hatred and contempt defy the tooth of time more 
completely than all the balsams of the Pharaohs. 

DiincRer, Maximilian Wolfgang, an emin- 
ent historical writer, was bonr in 1811 at Berlin, 
son of the rvell-known bookseller, Karl Duncker 
(1781-1869). After studies at Bonn and Berlin,^ 
and six months out of a sentence of six years’ 
political imprisonment, he settled to the study of 
history at Halle, , became extraordinary professor 
there in 1842, next supported the right centre, in 
tire National Assembly in 1848, and the Old Liberal 
party in the Prussian chamber during the sessions 
froni 1849 to 1852. He obeyed a call to a Tubingen 
chair in 1857, whence he was recalled to Berlin to 
fill a position in the ministry of state. In 1867 he 
became director of the state archives of Prussia, 
from which office he retired in 1874, but continued 
his lectures on history at the Academy of War and 
his functions as member of the Berlin and Munich 
Academies. His greatest work is his History of 
Antiqnity (5tlr ed. 7 vols. 1878-83; new supple- 
ment, 1884 ct sea.), which has been excellently 
Englished in 6 vols. by Eveljm Abbott (1877-82). 
This gr-eat work embraces the early history of the 
Egjfptians, Babylonians, Lydians, Persians, and 
Indians, and bears througbout at once the stamp 
of monumental learning and minute accuracy. In 
1883 was published the translation by Miss Alleyne 
of an only less admirable history^ of Greece to the 
battle of Salamis. Duncker’s other works are 
mainly contributions to German and Prussian his- 
tory'. Beside.s these may' here be named Die Krisis 
der Reformation (1845) and Feudalitcit wid Arista- 
kratie (1858). 

DundallL a thriving Irish seaport-town, the 
capital of County Louth, situated on Dundalk Bay', 
55 miles north of Dublin, and 58 south of Belfast 
by' rail. • It has salt-works, a distillery, an rron- 
foundry', flax-spinning, tanning, and shipbuilding. 
There is a bnak export trade, especially in the 
grain, dahy' products, and live-stock of countie.s 
Louth, Monaghan, and Cavan, with Liverpool and 
Holyhead (79 miles across), and throng its branch 
railway to Greenpre, also with otlmr v f on!' 

hour has been much improved. Pop. 
nine-tenths Roman Catholics; (1881) 11,9/4. It 
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sent one member to parliament till 1885. Edward 
Bruce took Dundalk in 1315, and held his court 
here till killed in battle three yearn later. 'It was 
taken by Cromwell ( 1649) and by Schomberg (1689). 

DlindaSf (l) a baronial castle, dating^ from 
the 11th to 15th centuries, with modern additions, 
on the south bank of the Firth of Forth, near South 
Qiieensferry, the seat from about 1124 till 1875 of 
the family of Dundas.— (2) A town of Wentworth 
county, Ontario, at the head of Burlington Bay, 
at the west of Lake Ontario, with a number of 
mills and manufactories. Pop. 3709. — (3) An island 
of British Columbia, 40 miles NE. of Queen Char- 
lotte Island, and separated by Chathani Sound 
from the most southerly of the Alaskan islands. — 

( 4 ) A group of nearly 500 islets ( also called the Juba 
Islands), all of coralline formation, lying off the 
east coast of Africa, in about 1° S. lat., with only 
one secure harbour. — (5_) A strait in North Aus- 
tralia, separating Melville Island from Coburg 
Peninsula, about 18 miles broad. 

Dundas (of Amiston), the name of a Scottish 
disfijo^guiahed inj‘ legal and jioliti- 
cal talent. Sir James Dundas, the first of Arniston, 
received the honour of knighthood from Janies VI., 
and was governor of Berwick. His sou. Sir James 
Dundas, was appointed a judge of the Court of 
Session in 1662, and took his seat on the bench 
under the title of Lord Amiston, but was soon after 
deprived of his office for refusing to abjure the 
‘ National and Solemn League and Covenant.’ He 
died in 1679. His eldest son, Sir Robert Dundas, 
who also rose to the bench, died in 1727. — Robert 
Dundas, the son of the preceding, was horn 9th 
December 1685 ; became a member of the Faculty 
of Advocates in 1709 ; and in 1717 was appointed 
Solicitor-general for Scotland, an office wliich he 
filled with great ability in a period of much political 
confusion. In 1720 he was made Lord Advocate ; 
and in 1722 was chosen to represent Midlothian 
in the British parliament, where he honourahly 
distinguished himself by his attention to Scottish 
affairs. Sir Robert V'alpole coming into power 
in 1725, Dundas resigned his office, when he was 
elected Dean of the Faculty of Advocates. In 
1737 he was raised to the bench, when, like his 
father and gi'andfathei', he took the title of Lord 
Arniston. On the death of Lord President Forbes 
of Culloden in 1748, he was appointed his successor. 
He died in 1753. As an advocate, Dundas was a 
powerful and ingenious reasoner, and though some- 
what disliked on the bench, his ability was univer- 
sally admitted. — Robert, his eldest son, was born i 
ISth July 1713, studied at Edinburgh and Utrecht, 
was admitted to the Scottish bar in 1738, and ro.se 
to be Lord Advocate (1754) and President of the 
Court of Session (1760). He died at Edinburgh, 
13th December 1787. See The Arniston Memoirs, 
by George W. T. Omond (1887). 

Dundas, the Right Hon. Henry, Viscount 
Melville and Baron Dunira, brother of the 
preceding, was bom 28th April 1742, and educated 
at the High School and university of Edinburgh. 
He was admitted a member of the Scottish bar 
in 1763. As a younger son of a pretty numer- 
ous family, his circumstances were rather strait- 
ened j but his assiduity, his large share of the 
family talent and presumably also of the family 
influence, soon procured him advancement in his 
profession. He was successively apiiointed Depute- 
advocatc and Solicitor-general. In 1774 he was 
returned to parliament for Midlothian, in 1775 
was appointed Lord Advocate. Two yeai-s later, he 
was made keeper of the King’s Signet for Scotland. 
Dundiis’s career in parliament was highly success- 
ful, though not very creditable to bis political 
consistency. Although elected in opposition to 


ministerial influence, he soon allied himself with the 
party in power, and became a strenuous supporter 
of Lord North’s administration, being one_ of the 
most , obstinate defenders of the war with the 
American colonists. When Lord North resigned 
in 1781, Dundas continued to hold the office of 
Lord Advocate under the Rockingham ministiy. 
On the question of the war with America, Dundas 
had been opposed to Pitt ; but when the Coalition 
Ministry was formed hy Fox and Lord North, he 
passed over to the side of his old opponent, and 
became Pitt’s ablest coadjutor. When Pitt returned 
to power in 1784, Dundas was appointed President 
of the Board of Control. That same year he intro- 
duced a bill for restoring the estates in Scotland 
forfeited on account of the rebellion of 1745. In 
1791 lie was appointed principal Secretary of State 
for the Home Department. He also held a gi'eat 
number of other offices, one of which, the treasurer- 
ship of the navy, involved him some years after in 
much trouble. Dundas’s aptitude for business was 
undeniable. Many of the most important public 
measures originated with or were directly promoted 
hy Mm. Among snch irere the formation of the 
fencible regiments, the supplementary militia, the 
volunteer corps, and the provisional cavalry ; in 
short, the whole of that domestic military force 
raised during the w.ar consequent on the French 
Revolution. When Pitt resigned in 1801, Dundas 
did the same. In 1802, under the administration 
of hir Addington, he was made Viscount hlelville 
and Baron Dunira. In 1805 he was accused of 
‘gi-oss malversation and breach of duty’ while 
acting as treasurer of the navy. The trial com- 
menced 29th April 1806; but in spite of the 
splendid array of Whig talent against him, 
Dundas was acquitted on all charges involving his 
honour, ‘ though it must now be allowed,’ says 
Lockhart, ‘that the investigation brought out 
manj' circumstances by no means creditable to his 
discretion.’ Thereafter he lived mostly at Dunira, 
his seat near Comrie. He died at Edinburgh, 28th 
May 1811. A stately column, surmounted by a 
statue, was erected to his memoiy in Edinburgh 
in 1821, by officers and seamen of the navy. See 
Omond’s Lord Advocates of Scotland (1883). 

Diimlce (Lat. Taodwmm, the ‘hill or fort on 
the Tay ’ ), a city in Forfarshire, on the left bank 
of the estuary of the Tay, here two miles broad, 10 
miles from tlie entrance of that river into the sea, 
50 miles NNE. of Edinburgh, 20 ENE. of Perth, 
and 14 S. by W. of Forfar. In population it is the 
third town in Scotland. It stands mostly on the 
slope between Dundee Law (571 feet high, com- 
IJosed of trap, and with traces of ancient vitnfication ) 
and Balgay Hill and the Tay. The new streets are 
wide and well laid out. I'he most striking archi- 
tectui-al features of the town are the town-hall, 
in the Roman Ionic style, with a spire of 140 feet 
high, erected by the ‘Elder Adam’ in 1734; the 
Albert Institute and free library, in 15tb-century 
Gothic, from designs bj' Sir Gilbert Scott, erected 
( 1865-74) at a cost of £30,000 ; the Royal Exchange, 
built in the Flemish pointed style of the 15th 
century, at a cost of upwards of £12,000, and 
opened in 1856; the Eastern Club House; the 
Kinnaird Hall, capable of containing 2000 people ; 
the infirmaiy; the Justiciary and Sheriff Court 
Buildings ; the post-office ; the high school ; the 
Town’s Churches, with the old tower, 156 feet 
high ; St Paul’s Episcopal Church ; St Paul’s and 
St Enoch’s Free Churches ; the Morgan Hospital for 
the maintenance and education of 100 boys (now 
acquired by the school board for secondary school 
purposes); the Harris Institute; and the Orphan 
Hospital. Dundee U niversity College, instituted by 
the munificence of Miss Baxter for the education of 
both sexes, and the study of science, literature, and 
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the fine arts, was opened in 1883. It began with a 
clear endowment of £100,000 and a staff of five 
professors, and had over 350 students in its first 
session ; in 1889 there were eight chairs and two 
lectureships. The scheme of the college includes 
evening classes for those who are unable to enter 
on a systematic course of training during the day. 
Dundee lias several public parks, one of which, the 
gift of Sir David Ba.vter, on a beautiful slope to the 
eastward of the town, is 37 acres in extent ; another 
of 60 acres, to the westward of the town, occupies 
the hill of Balgay. Dundee is the chief seat in Great 
Britain of the manufacture of coarse linen fabrics 
(Osnaburgs, sheetings, ducks, dowlas, drills, canvas, 
and cordage). Manufactures of jute are carried 
on here on an immense scale. The consumption 
in Dundee of this materi.al, which is grown in 
India, amounts to fully 300,000 tons annually. 
The raw material costs in Dundee a little under 2d. 
per lb. ; and the cloth made from it, reckoned by 
weight, is the cheapest textile fabric made in Great 
Britain. Of jute many varieties of fabric are made, 
from the coarsest nail-bagging to carpets of great 
beauty. This range includes packing-sheets for 
■ every species of merchandise, sacks for grain, wool, 
coffee, guano, ■ &c. The annual value of the flax, 
hemp, and jute manufactures in Dundee is upwards 
of £5,500,000. Dundee is also famous for its manu- 
facture of confectioneiy, which is exported to all 


parts of the world. One firm uses 250 tons of bitter 
oranges annually in the manufacture of marmalade. 
Dundee is the centre of the whale and seal fishing 
trade of Great Britain. Shipbuilding (both wood 
and iron) and machine-making are carried on to 
some extent. In addition to the tidal harbour, 
Dundee has several large and magnificent wet- 
docks, two graving-docks, and a slip for large 
ve.ssels. The docks have been erected at a cost 
of upwards of £700,000 ; and the tonnage of vessels 
entering the port exceeds in some years half a 
million. The direct railway communication of 
Dundee with the south, established in 1878 by the 
Tay Bridge, two miles long, was internipted by 
a sad disaster on 2Sth December 1879, when a great 
part of the bridge_ and a passenger- train passing o ver 
it were thrown into the river. A new and more 
substantial bridge was rebuilt, 60 feet higher up 
the river, at a somewhat lower elevation, and was 
opened for traffic in 1887. It is 3593 yards long, 
and contains eight 3 '-five piers, the height above 
high-water mark averaging 77 feet clear ; under 
four of the spans is the navigable channel. Pop. 
(1841) 63,732; (1871) 120,724; (1881) 142,154; 
(1889) 163,000. Dundee sends two members to 
parliament. It was an important place in the 12th 
centurj\ Edward I. was here twice. Wallace 
is said to have taken the castle in 1297, and Bruce 
demolished it in 1313. The Duke of Lancaster 



Tay Bridge, looking towards Dundee. 


burned Dundee in 1385, and the Marquis of iSIont- 
rose pillaged it in 1645. Cliarles II. lived liere, 
after his coronation at Scone, in 1650. On the 
refusal of Dundee to submit to Cromwell, General 
Monk, in 1651, sacked and burned it, massacring 
1000 citizens and soldiers, and filling 60 vessels 
with booty, which were totally wrecked on their 
voyage to England. Dundee was one of the first 
Scotcli towns to adopt the Keformation. Wishart 
the martyr preached here during the plague of 1544. 
Since 1889 Dundee has been styled a city. See 
works by Thomson (1847), Beatts (1873-82), 
Maclaren (1874), Norrie (1876), Hay (1880), and 
Maxwell (1884); also Millar’s HoU of Emment 
Burgesses of Dundee ( 1887 ). 

Dundee, Viscount. See Graham (John). 

Dnndonald, Thomas Cochrane, Earl of, 
seaman, was the eldest son of Archibald, ninth 
eail (1749-1831), who beggared himself over chemi- 
cal discoveries. Bora at Annsfield, Lanarkshire, 
on 14th December 1775, he was destined for the 
armj', but, after a desultory education, was per- 
mitted to enter the navy ( 1793). He served in the 
fiords of Norway, for five j^ears on the ISiorth 
American station, then in the Mediterranean, and 


in March 1800 received the command of a crazy 
little sloop of 14 four-pounders and 54 men. In a 
fifteen months’ cruise he took or retook upwards of 
fifty privateers and merchantmen, 122 guns, and 
5.34 prisoners ; his most dashing achievement being 
tile capture by boarding of a Spanish frigate of 32 
heavy guns and 319 men, with a loss to himself of 
but 3 killed and 18 wounded. His own capture bj' 
three French line-of-hattle ships followed sliortly, 
his speedj' exchange, his promotion to post-captain, 
a half-year of studj' at Edinburgh Universitjq fifteen 
months on a ‘ collier,’ protecting non-existent 
Orkney fisheries — at length, in Februaiy 1805, he 
returned to prize-taking, and in April came sailing 
into Plymouth Sound, with £75,000 of prize-money 
for his own share, and a tall gold candlestick at 
each mast-he.ad. 

The next four years were mainlj'^ spent in har^s- 
ing the enemj'’s coasts — cutting out ships, blowing 
up semaphores and batteries, and in 1808, with 80 of 
his oivn men and as manj' Spaniards, defending for 
twelve days the almost untenable Fort Trinidad at 
Kosas. Meanwhile, in 1805 he_ had stood unsuc- 
cessfully for Honiton on ‘ patriotic ’ ( no bribery ) 
principles, but by rewarding his few supporters 
with double the cui'rent price, had secured a cheap 
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victoiy at next year’s election. In ]\Ia 5 ’ 1807 
AVestminster returned him at the lieacl of the poll ; 
and at once proceeding, with more zeal than discre- 
tion, to war against naval abuses, he Avas at once 
ordered off to mie hlediterranean. 

In April 1809 lie was selected by tlie Admiraltv' 
for the hazardous service of burning the Frencli 
fleet of fifteen sail (848 guns), then blockaded in 
Aix Roads b 5 ’ a stronger force under Lord Gambler. 
On the night of the 11th he led the Avay in an 
explosion-ship, rvhose 1500 barrels of powder suc- 
cessfully shattered the huge boom guarding the 
entrance; but of twenty-one fireships only four 
reached the enemy’s position, and not one of them 
did any damage. , Still, da 3 dight shoived almost the 
whole French fleet aground — an easy prey; it also 
.showed Gambler fourteen miles aAvaj^ Six urgent 
signals met with no response; at last, single- 
handed, Cochrane engaged the foe, and did destroy 
four of his shijis. It was the last blow he was to 
strike for England. 

He received the knighthood of the Batli ; but to 
Gambier Avere voted the thanks of parliament, after 
‘a most honourable acquittal’ by the friendlj' 
court-martial AA-hich ensued on Cochrane’s protest 
against that A’ote. Thus discredited, put upon 
lialf-pay, Cochrane pursued his crusade against 
naval corruption, till in June 1814 he, the hero, the 


naval corruption, till in June 1814 he, the hero, the 
liigh-born, the Radical reformer, Avas placed in the 
dock as a fraudulent stock-jobber. A Ij'ing rumour 


of Napoleon’s overtliroiv had sent up the funds ; 
and he, with two othere, U'as tried for propagat- 
ing it, and selling out upwards of a million sterling 
AA'ith a gross profit of £10,000. Those tAvo others — 
an uncle one— Avere certainly guilty. Lord Cochrane 
as certainly' innocent. Yet, through the exertions 
of his judge, _ Lord Ellenborough, a verdict Avas 
procured against him ; and he Avas sentenced to 
pay a fine of £1000, to suffer a year’s imprisonment 
in the King’s Bencli, and to stand for an hour in 
the pillory. The last part of the sentence Avas 
remitted ; but his name Avas struck off the navy' 
list, and he Avas expelled from parliament, and 
formally degraded from his kniglithood. AVest- 
minster re-elected him ; and in March 1816 he 
broke out of gaol, and reappeared in the House, to 
be torn thence by tipstaves, lodged in the strong- 
room for the three months yet to nin of his sentence, 
and next y'ear mulcted anew in £100. 

AA^’eaiy of inactivity and of fruitless attempts at 
self-justification, in 1818 he once more girt on his I 
sAvord, to rescue Peru and Chili from Spanish thral- | 
dom. As commander-in-chief of Chill’s small, ill- 
equipped naA’y', he stormed Avith 300 men the fifteen 
strong forts of A^aldivia (1819), and cut out a 
frigate from under the batteries of Callao ( 1820), in 
two and a half y'ears making Chili mistress of lier 
OAvn AA'atere, and her flag respected from Cape Horn 
to _ Panama. Himself he reaped no reivard, as 
neither (beyond the marquisate of Maranham)for 
jiis services, only less brilliant, on behalf of the 
infant empire of Brazil (1823-25). 

For the cause of Greek independence he could do 
1 little or nothing, through lack of both ships and 
1 men (1827-28); so, returning to England, he 
devoted himself to the task of procuring his 
reinstatement in the navy'. But it Avas not 
till May 1832, under the ‘ Sailor king ’ and Lord 
Grey’s AABiig administration, that a ‘ free pardon ’ 
was granted to the Earl of Dnndonald— die had 
srrcceeded to the title ten months earlier — and that 
he Avas gazetted a rear-admiral. Restored to the 
honour of knighthood (1847), commander-in-chief' 
on the North American and AA’'est Indian station 
(1848-51 ), and rear-admiral of the United Kingdom 
(1854), ho died at Kensington, 31st October 1860, 
in his eighty-fifth year, and Avas buried in AA’'est- 
niinster Abbey'. He had married in 1812 Miss 


Katherine Corbet Barnes — a runaAA’ay' Scottish 
marriage ; she bore him Thomas, the eleventh earl 
(1814-85), and three other sons, of Avliom tAvo 
entered the naA'y. 

Much might be written of Lord Dundonald’s 
inA'entions, his application of steam-poAver and the 
scrCAV-propeller to AA'ar-ships ; still more of Ids 
‘secret AA'ar-plan,’ a secret still, Avhich he claimed 
at the time of the Crimean Avar AA'ould Avithin 
four houi-s annihilate Cronstadt or Sebastopol. It 
Avas submitted to committees in 1812 and 1846, and 
condemned as too inhuman, though irresistible, 
infallible. But from the inventor one ever re\'erts 
to the tall, big, splendid sea-captain, brilliant, 
(haring, cool, prompt, and sagacious, faultless afloat, 
thou'pi at home out of his element. He equalled 
the old Elizabethan adventurera ; ' he might, had 
Fate suffered it, have liA'alled Nelson. 

See his oAvn Narrative of Sa'vices in the Zihcration of 
Chili, Peru, and Brazil (1859), and Autobiography of a 
Seaman (2 vols. 1860-Gl), which breaks off in 1814, and 
has been completed in the Life by the eleventh earl and 
H. B. Fox Bourne ( 2 vols. 1869 ). 

Dlindriun Bay, an inlet of the Irish Sea, on 
the east coast of Ireland, in County DoAvn, 5 miles 
S. of DoAA'npatrick. It is 13 miles Avide at the 
entrance, and only 5 miles long’ to its inmost 
recess, forming a long curve into the shore. Here, 
in September 1846, the steam-ship Great Britain 
Avas stranded, but Avas got off eleven months later, 
comparatively uninjured. 

Diinccht. See Crau'ford (Earl of). 

Dunedin, capital_ of the proA-incial district of 
Otago, and the most important commercial city in 
NeAv Zealand, is situated at the head of Otago 
Harbour, on the east side of South Island, toAvards 
its southern extremity. It is 190 miles by sea 
from Lyttelton, and 150 miles from In\'ercargill, 



and 139 by rail. Since its foundation by an 
association of members of the Free Church of Scot- 
land in 1848, the city has rapidly' increased in 
importance ; chiefly after the year 1861, AA'hen the 
discoA-ery' of e.xtensiA'e gold-fields in the neighbour- 
hood caused a sudden increase of population. Dun- 
edin, AA'hich is the seat of a judge of the supreme 
court, and of a resident minister, is divided into 
four Avards, and municipal business is conducted by' 
a mayor and tAvelve councillors. It is as Avell 
laid out as the hilly nature of its site yvill alloAV ; 
it is well paved, lighted Avith ga.s, and supplied 
AA'ith AA’ater from the Water of Leith valley and the 
SilA'eistream. Dunedin is the seat of an Anglican 
and a Roman Catholic bishop. There are many' 
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handsome churches and buildings ; the new Bank 
of New Zealand, completed in 1882, is one of the 
finest in the city. Other edifices are the post-office, 
hospital, government huildinM, mechanics’ insti- 
tute, lunatic asylum, &c. ; and the inhabitents of 
the city possess places of recreation in the Botani- 
cal Gardens and the grounds of the Acclimatisa- 
tion Society. The theatre, burned down in 1875, 
has been reVuilt. There is a carriage-drive through 
the reserve called the Town Belt, which encircles 
the citj', and a fine racecourae, near Ocean Beach, 

2 ihiles distant. The high school and the univereity, 
which is affiliated with that of New Zealand, are 
flourishing institutions. There are seveml daily 
papere, and numerous weeklies and monthlies. 
Woollens are manufactured. The street tramwaj’s 
are on the horse and cable system. Railways 
connect Dunedin with Christchurch to the north 
and Invercargill to the south. Dunedin has frequent 
communication with the other colonial ports, with 
Melbourne and the home country ; and since the 
opening and deepening of the new Victoria Channel 
from Port Chalmers, large steamers can approach 
the wharf. For purposes of defence, two batteries 
have been erected on the headlands at Ocean Beach, 
and a third on Otago Heads. The city was origin- 
ally to have been named New Edinburgh, hut by 
a happy suggestion of Dr William Chambers of 
Edinburgh, its name u’as changed to Dunedin, the 
Celtic designation of the Scottish capital. Pop. of 
the city proper (1871) 14,857 ; (1881) 24,372; (1887) 
24,334; of suburbs, which largely consist of adjacent 
boroughs (1886), 22,275. 

DnnCSs from the same root as Dun (q.v.), ‘a 
hill,’ the name given to the sandhills or mounds 
which stretch move or less along the sea-coast of 
the Netherlands and parts of the north of France. 
In the Battle of the Dunes, fought near Dunkirk in 
1658, Turenne defeated a Spanish army under Don 
John of Austria and the great Conde. See Downs 
and Drift ; also Dunkirk. | 

■ Dunfermline, a ‘city ’ of Fife, the chief town j 
of its western district, 16 miles NW. of Edinburgh, i 
and 20 E. by S. of Stirling. It stands on a long 
swelling ridge, 3 miles from and 300 feet above the j 
Forth, and, backed by the Cleish Hills (1240 feet), 
presents a striking aspect from the south. It 
is a place of hoar antiquity, from 1057 till 1650 a 
frequent residence of Scotland’s kings, and for more 
than two centuries their place of sepultui'e. Mal- 
colm Canniore here founded in 1072 a pi-iory, which 
David I. remodelled in 1124 as a Benedictine abbey. 
The nave alone of its church, Romanesque to 
Third Pointed in style, was spared at the Reforma- 
tion, and now forms a stately vestibule to the New 
Abbey Church (1818-21), in building which Robert 
Bruce’s grave was discovered. There are ruins of 
the ‘ frater-house ’ or refectory^, of the ‘ pended 
tower,’ and of the royal palace (czVcn’lS40) ; but of 
Malcolm’s Tower only a shapeless fragment is 
left, and the ‘Queen’s House’ (1600) was wholly 
demolished in 1797. Nor otherwise is there any- 
thing older than the great fire of 1624 ; indeed, the 
churches and the public buildings ai-e almost all 
of quite recent erection. There are the Gothic 
corporation buildings (1876-79), with their peaked 
clock-tower; the spired county building (1807-50); 
St Margaret’s Hall ( 1878 ), with a fine organ ; the 
Carnegie Public Library ( 1881 ) ; the Carnegie Baths 
(1877); and the handsome new high school, with 
its conspicuous belfry. The town has been lighted 
with gas since 1829, a drainage system was com- 
pleted in 1877, and a new water-supply introduced 
in 1878. The staple industry is damask linen- 
weaving, which, dating from 1716, now in some 
years turns ont goods to the value of a million 
sterling, nearly one-half being e.vported to the 


United States. St Leonard’s (1851) is the largest 
of the factories, which in all employ some 6000 
persons, and render Dunfermline the chief seat of 
the table-linen manufacture in the United King- 
dom. Bleaching, iron-founding, &'c. are also 
carried on ; and in the neighbourhood are many 
collieries. Dunfermline was made a royal burgli 
in 1588, and unites vvith the other four Stirling, 
burghs to return one member to parliament. Pop. 
(1801) 5484; (1841) 13,323; (1881) 17,085. For 
Dunfermline’s worthies, reference may he made to 
our own articles on St Margaret, Robert Henry- 
soun, Charles L, Ralph Erskine, Sir Noel Patoii, 
and Mr Andrew Carnegie ; for its many memories, 
of kings, Scottish and English, of Cromwellian 
victory, and Jacobite skiimish, toDrE. Hendmson’s 
Annals of Dunfermline (1879), and D. Beveridge’s 
Bettueen the Ochils and the Forth (1888). 

Duilgaiinon. a municipal borough in County 
Tyrone, 40 miles W. of Belfast bj' rail, and 8 W. of 
Lough Neagh. It has manufactures of linen and 
coaree earthenware ; and in the vicinity are the 
largest lime-quarries and collieries in Ulster. Pop. 
(1851) 3835; (1881)4081. Till 1885 it returned one 
member to parliament. Dungannon was the chief 
seat of the O’Neils till 1607. Its castle was 
destroyed in 1641. 

Diingaiis. Sec Zungaria. 

Dungarvan, a seaport of County Waterford, 
141 miles SW. of Dublin by rail. Pop. (1861) 
8614; (1881) 7377, chiefly engaged in hake, cod, 
herring, and other fisheries. The exports are 
grain, butter, cattle, and fish. Dungarvan has 
the remains of an Augustinian abbey, founded in 
tlie 7th centui-y by St Garvan. It has besides the 
remains of walls ‘built by King John, who also 
built the castle, now used as barracks. Till 1885 
Dungarvan j’etumed one member to parliament. 
Dungarvan Bay is 3 miles wide, about the same in 
length, and one to five fathoms deep. 

Dung-beetle? a name given to a number of 
lamellicorn beetles ( in the sub-families Coprophaga 
and Ai-enicolce ), which live in great part on the dung 
of quadrupeds. One of the commonest, the Black 
Dor ( Geotrupes stercorarius), is interesting in many 
ways, on account of its 
elaborate burrows and ^ y 

stores under cow-dung ^ \ "sf 

and the like, for the 
‘stridulating’ noises 
made by both sexes bj" 
rubbing part of the_ ah- 
domen against a ridge 
on the hindmost leg, for Jy 
the little ticks ( Gnnmsrfs ^ 

colcopiratornm)hy\f]nch 

they are generally in- I ^ 

fested, and for its associa- 
tion with another nearly- Duiig-beetle 

related beetle {Aphodnis ( Geotrupes stercorarius). 
•porctis) which finds its 


Dung-beetle 

( Geotrupes stercorarius). 


porctis) which finds its 

way into the burrow, eats the Geotrupes’ eggs, and 
lays its oum in the liberal supply of food thus 
thievishly appropriated. Among the other British 
species o‘f Geotrupes, G. typhosus, with three horns 
on the front of the thorax in the males, is found 
especially on heaths where there are sheep. The 
sacred fieetle or Scarabee (q.v.) {Ateuchus or 
Scarabcens sacer) is a well-known dung-beetle. 
They roll pellets of dung along with great mdustrj-, 
and often appear unable to resist stealmg mem 
from one another. A related form [Sisyphus 
schafferi), the pill-rolling beetle, is said to laj its 
eggs inside the pellets of ^ 

described as taking part in roTling these to a pl^e 
of safety. The scarabee used also to «^ited 
with laying eggs within the pellets, but this appears 
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to be erroneous. Copris lunaris is a common 
European dung-beetle, wliicli makes burrows and 
stores dung for the larvas. There are many other 
forms. The Dor and othere feign death, stretching 
out their legs in rigid epileptic-like fashion. Glows 
and other birds are said to prefer them alive. 

DuilgeiiesSj a headland on the south coast of 
Kent, lOh miles SE. of Rye, with a lighthouse. 
Dungeon. See Donjon. 

DlUlkeld, a town of Perthshire, 16 miles NNW. 
of Perth. It lies in a deep lomantic hollow, on 
the great east pass ( of Birnam, q.v. ) to the High- 
lands, on the left bank of the Tay, which here is 
spanned by Telford’s handsome bridge (1805-9). 

It is environed by dark- wooded and craggj' moun- 
tains. Dunkeld is a place of great antiouit}', and 
a Culdee church was founded here auout 815. 
In 1107 Alexander I. revived the bishopric, one 
of whose holders was Gawin Douglas (Id/d- 
1522), translator of Virgil’s ^Eneid. The place 
was successfully held by a small Cameronian regi- 
ment, under Cleland, against 5000 Highlanders, 
21st August 1689. The cathedral, mainly in Pointed 
style, was built between 1318 and 1501, and com- 
prises nave, choir, chapter-house, and tower._ At 
the Reformation it was unroofed, but the choir has 
been renovated, and is now the parish church. Of 
two or three ancient monuments, the most interest- 
ing is one to the Wolf of Badenoch (Alexander 
Stewart, Earl of Buchan, who died in 1394). The 
Duke of Atliole's gimwAs, unsurpassed in Scotland i 
for e.xtent and beauty, lie on the west and north of 
Dunkeld, and include the cathedral; Craigvinean 
and Craig-y-Barns ; 50 miles of walks, and 30 miles 
of drives; falls of the Bran (upper one 80 feet), 
near Ossian’s Hall at the Rumbling Bridge and 
20 sq. 111 . of larch-wood, including what are claimed 
to be the fiist two larches planted in Britain (in 
1738), although the point has been disputed. Pop. 
(1831) 1471 ; (1881) 768. 

Dunkers. See Tunkers. 

Dunkirk, or Dunkerque, the most northerly 
seaport of Prance, on the Strait of Dover, in the 
department of Nord, 189 miles N. of Paris by rail, 
and 67 W. of Ghent. It is a veiy strong place, as 
well from recent fortification works, as nom the 
ease with which the suri'ounding country can all be 
laid under water. As a seaport, both naval and 
mercantile, it is also a place of much consequence ; 
and gi’eat harbour works have been earned out 
under the law of 1879, which authorised an expendi- 
ture of £2,000,000. The town itself is ivell built 
and cleanly, Flemish rather than French ; its 
principal features, the Gothic church of St Eloi 
with a handsome though rather incongruous 
Corinthian portico, the fine detached faelfiy 
(196 feet), and the statue of Jean Barth (q.v.). 
Dunkirk has manufactures of linen, leather, cotton, 
soap, beet-root sugar, &c. ; also metal-foundries, 
salt -refineries, and gi-eat .shipbuilding-yards. 
Forming as it does the outlet for the great manu- 
facturing department of Nord, its trade by sea is 
very considerable. Since becoming a free port in 
1826, it has also earned on a good trade in ivine 
and liqueui’S. Its cod and herring fisheries are 
actively prosecuted. Pop. (1872 ) 34,342; (1886) 
38,004. 

Dunkirk is said to owe its origin to the church 
built by St Eloi in the 7th century, in the midst of ! 
the dreary sandhills or dunes, and hence its name, 
‘Church of the Dunes.’ It iras burned by the i 
English in 1388, taken by them under Oliver ' 
Cromwell in 1658, but sold to Louis XIV. by 
Charles II. for 5,000,000 fi-ancs in 1662. By the 
treaty of Utrecht in 1715, the French were com- ! 
pelled to destroy the fortifications of Dunkirk, I 
which were again re^toied, however, in 1783. In ! 


1793 the Duke of York laid siege to Dunkii-k, but 
was forced to retire, with severe loss. 

Dunkirk, a port of entry of New York, on 
Lake Erie, 40 miles SW. of Buffalo by rail, with a 
commodious harbour and a busy lake traffic. The 
terminus of a' division of the Erie Railroad, Dun- 
kirk contains large workshops and warehouses of 
the company, besides extensive locomotive worlcs, 
a lumber-mill, and several ironworks. Pop. 7248. 

DiUllin (Pclidna alpina or cinchis), one of the 
Sandpipers (q.v.), a common Britisli shore-bird, 
occurring in great flocks. It generally breeds 
further north, and is widely distributed in Europe. 
The plumage varies considerably ; in winter it is 
ashen-gi-ay above and white beneath ; in summer 
tliere is much less uniformity, more hroira and 
black, and a black hoi-seshoe band on the breast. 





Dunlin, Summer and Winter Plumage. 

It exhibits great activity in running about, search- 
ing and probing for its food. Another species 
(P, temmmcldi) is common in Europe and North 
America. The Curleiv Sandpiper (P. sitbar^iiata), 
with a more cuii'ed bill anti deep-red breast, also 
occui-s on European and British shores. These 
three species are sometimes included in the genus 
Tringa, along with the Knot (T. caniitus) and 
other Sandpipers (q.v.). ‘When flying in great 
autumnal flocks, the aerial movements of the 
dunlin are e.xtremely beautiful, each individual of 
the vast assemblage yielding so instantaneously to 
the same impulsion as to exhibit alternately the 
upper and the under surface of the body, so that 
Ave have for a time a living mor’ing cloud of dusky 
brown, and then a brilliant flash of snow 5 ' white- 
ness.’ 

Dnnmow, Great, a small market-town of 
Essex, on the Chelmer, 11 miles NNIY. of Chelms- 
ford, and 39 NNE. of London by rail. Pop. of 
parish, 3005. — At Little Dunniow, 2 miles ESE., 
aie remains of a stately Augustinian prioiy, 
founded in 1104. The Dunmorv Flitch of Bacon 
was a prize instituted in 1244, by Robert Fitz- 
Avalter, on the condition ‘ that whatever married 
couple will go to the prioiy, and kneeling on 
two shaip-pointed stones, ivill swear that they 
have not quarrelled nor repented of their maniage 
within a year and a day after its celebration, shall 
receive a flitch of bacon.’ The prize was first 
claimed in 1445, two hundred years after it had 
been instituted. After 1751, up to which date only 
five presentations had taken place, the flitcli rvas 
not again claimed till 1855 ; between 1860 and 1877 
there were four awards. See W. Andreivs’ History 
of the Dimmoio Flitch ( 1877).' 

Dnniiagc, on shipboard, is a name ajiplied to 
miscellaneous fagots, boughs, bamboos, odd mats 
or sails, and loose Avood of any kind, laid in the 
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bottom of the Imld to keep the cargo out of the 
hil"e-water ; or wedged between parts of tlie cargo 
to keep them steadj’-. 

puilliottar Castle, the ancient seat, now in 
niins, of the Keiths, the Earls Marischal of Scot- 
land, on the Kincardineshire coast, miles S. 
of Stonehaven. It occupies the top of a rock 4i 
acres in extent, and 160 feet high, overhanging the 
sea, with a deep though dry chasm between it and 
the mainland, and it is approached by a steep 
winding path. The area is suiTounded by a Avail, 
and covered with dismantled buildings of very 
yaiious ages, the oldest the square tower and the 
chapel. Blind Hariy records a fabulous story 
that Wallace in 1296 took the rock, and burned 
the castle together Avith the kirk and 4000 Eng- 
lishmen. During the CommonAvealth, the Regalia' 
of Scotland Avere hid in the castle from the 
republican army, and before the garrison surren- 
dered to CromAvell’s troops in 1651, the Regalia 
AA^ere carried out through a clever stratagem by Mi-s 
Granger, AAufe of the minister of Kinneff, a neigh- 
bouring parish, and buried under the flagstones of 
that church, Avhere they lay in safet}' till the Res- 
toration. HaA'ing obtained permission to visit tiie 
governor’s Avife in the castle, she carried out the 
croAvn in her lap, AA'hile the SAVord and sceptre Ai'ere 
Avrapped up like the distaff for the lint Avhich she 
AA'as busy spinning into thread as she rode. For 
three months in 1685 no feAver than 167 Covenanters 
Avere confined Avith the most barbarous cruelty in 
the ‘Whigs’ Vault.’ Dunnottar Castle Avas dis- 
mantled after the rebellion of 1715, on the attainder 
of the last Earl Marischal. 

Diinois, Jean, called the Bastard of Orleans, 
Count of Dunois and Longueville, one of the most 
brilliant soldiers that France ever produced, AA-as 
bom in Paris, 23d November 1402, the natural son 
of Louis, Duke of Orleans, brother of Charles VI., 
and AA’as brought up in the house of that prince 
along Avith his legitimate children. His fii-st im- 
portant military, achievement Avas the overthroAv of 
the English at'Montargis (1427). He next thrcAV 
himself into Orleans Avith a small body of nien, and 
bravely defended the place till the arrival of the 
famous Joan of Arc, Avhose religious enthusiasm 
combined Avith the A-'alour of Dunois restored the 
drooping spirits of the French, and compelled 
the English to raise the siege. This AA'as the 
turning-point in the fortunes of the French nation. 
In 1429 Dunois and the Maid of Orleans won the 
battle of Patay, after Avhich he marched, Avith a 
small body of men, through the provinces then 
OA’errun by the English, and took the fortified 
toAvns; The capture and death of Joan of Arc 
arrested for a moment the progress of the French 
arms, but the heroism of Dunois AA'as ii'resistible. 
He took Chartres, the key of Paris, forced Bedford 
to raise the siege of Lagny, chased the eneniA' from 
Paris, and AA'ithin a veiy short period depin-ed them 
of all their French conquests except Normandy and 
Guienne. In 1448-50 lie drove the English from 
Normandy, and in 1455 he had SAvept them from 
Guienne also, and permanently secured the freedom 
of France from all external pressure. For his par- 
ticipation in the league of the nobles against Louis 
XL he AA'as deprived of all his offices and posses- 
sions, Avhich Avere, hoAA'ever, restored to him under 
the treaty of Conflans (1465). He died 24th 
November 1468. There is no name so popular in 
France as that of Dunois ; there is' no hero so 
national ; he laboured tAventy-five years for the de- 
liverance of his countrj', and tliis alone — his sAA’ord 
AA’as never unsheathed, except against the English. 
He never had a force under him AA’hich could enable 
him to AA’in a victory that might balance Agincourt 
or Crecj’, but the multitude and constancy of his 


pettj'_ successes seri'ed the cause of France more 
effectively than greater and more dear-bought 
victories Avould have done. 

Dunoon, a favourite A\’atering-place of Argyll- 
shire, extending, Avith Hunter’s Quay and Knn, 
3 miles along the AA'est shore of the Firth of 
Clyde, and 7 miles W. of Greenock. The seat 
for centuries of a castle of the SteAA’arts, in 1563 
it received a visit from Queen Maiy, and in 1643 
AA'as the place Avhere thirty-six Laments Avere 
cruelly hanged by the Campbells. But tbe present 
AA’ell-biiilt toAvn has Avholly arisen since 1822 — Avith 
its steamboat-piers, its esplanade, its half-dozen 
churches, its numeroxis handsome villas, and the 
CoiiA’alescent Homes (1869). Pop. (1841) 1296; 
( 1881 ) 4692 — a number sometimes doubled by sum- 
mer vlsitore. 

Duns, a police-burgh of Benvickshire, 44 miles 
ESE. of Edinburgh (by vail 56), since 1853 has 
divided AA’ith GreenlaAV the rank of county toAA’ii, 
and has a toAA’n-hall, count3' buildings, and a com 
exchange. Tliomas Boston Avas a native ; and on 
round turf-clad Duns LaAv, Avhich rises 700 feet 
aboA’e the sea, and 280 aboA’e the toAA’n, General 
Leslie encamped AA’itb tbe CoA-enanting host in 
1639. The form Diinse AA’as altered in 1882 to Duns, 
the spelling till 1740. Pop. (1834) 2656; (1881) 
2437. 

Dlinsinnne, one of the SidlaAv Hills in Perth- 
shire, 1012 feet high, 8^ miles NE. of Perth. On 
its top are remains of a prehistoric fortress — 
‘Macbeth’s Castle.’ 

Dunsink, a hill 4 miles NW. of Dublin, the 
site of tlie observatory of Trinity College. 

Duns Scotiis, Johannes, aa'us one of the most 
influential of the medieval schoolmen. Little is 
knoAvn of his bistoiy. His name alone seems to be 
the chief reason for tbe different conjectures as 
to his birthplace, Avhich is A’ariousl.A’ given as 
Dunstane, a village in Northumberland, Dun 
(noAv DoAvn) in the north of Ireland, and Duns 
in BerAvickshire. He Avas probabl}’ born about 
1265 A.D., or, according to othei's, about 1274. 
While still j’oung, he is said to have entered the 
Fi'anciscan order, studied at Merton College, Oxford, 
and lectured there on pbilosophj' and theologj'. 
The reports of tbe number of his aiiditors, and that 
30,000 students then thronged to Oxford, maj’ be 
taken as testifying in an exaggerated Avaj’ to the 
popularitj' of his instructions. In 1304 he AA-as 
transferred to Paiis, then the intellectual centre 
of the AA’orld, and in 1308 to Cologne, Avhere he 
died, in November of the same .year, at the age of 
fortj'-three, oi', according to the other account, 
thirtj'-four. His AA’orks consist chieflj’ of com- 
mentaries on the Bible, on Aristotle, and on the 
Sentences of Peter Lombard. Tlie first are not 
contained in the collected edition (edited bj' Luke 
Wadding, Lyons, 1639). The last occupy seven 
out of its tAvelve vols. folio (a'oIs. a'.-x. called Opvs 
Oxoniense, vol. xi. called Opws Parisiense — the 
latter edited from students’ note-books, but con- 
taining the author’s latest vieAA’s). 

Duns Scotus A\ as at once the critic of preceding 
scholasticism and the founder of a nerv tj’pe of 
thought. The gieat schoolmen of the 13th centuiy, 
especially Albertus Magnus and Thomas Aquinas, 
had systematised and defended the Christian theo- 
lo«A' bj' means of the forms and doctrines of the 
plulosophj' of Aristotle. In this Avaj' philosoplij’ 
became the handmaid of religion, and the authority 
of Aristotle Avas recognised bj’ orthodox teacliei-s. 
On certain points indeed — such as the etei'nitj_ of 
matter and of the Avorld — his theological posirion 
compelled Aquinas to diverge from Aristotle. But 
the disagi'eement of Duns Scotus Avent much deepei . 
He contended that Aquinas AA’as Avrong in subor- 
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dinating the practical to the theoretical, and seeking 
in speculation instead of in practice for the founda- 
tion of Christian theology. This contention struck 
at the root of the whole Aristotelico-Christian 
philosoph)’’. Theology, he holds, rests on faith, 
and faith is not speculative but pi-actical — an act 
of will. Will is the moving principle of intellect, 
not intellect the basis of will. ‘Will,’ he says, ‘is 
the mover in the whole kingdom of mind, and all 
tilings .are subject to it.’ The whole apparatus of 
proofs by which Aquinas had built up a system of 
Christian theology is 'subjected bj' Duns Scotus to 
<a searching criticism, conducted with consumniate 
dialectical skill, and abounding in refined distinc- 
tions, which gained for him the title of ‘Doctor 
Subtilis.’ In liis own system Duns Scotus main- 
tained a strict theological orthodox 5 a He carried 
on a zealous controveray against the Dominicans 
(the order to which Aquinas belonged) in defence 
of the doctrine of the Immaculate Conception, a 
doctrine which gradually gained ground in the 
church, until in 1854 it was finally declared to be 
a necessaiy part of Catholic faith. In philosophy 
he was influenced not only by Aristotle, but .also by 
Neoplatonic doctrines which reached iiim to a large 
extent through the Fons Vitce of the Jewish Ibn 
Gebirol (Avicebron, q.v. ). By this influence in 
p.articulai-, his mode of applying the realist doctrine 
of universals, and his explanation of the nature of 
things, were much modified. His psychological 
doctrine of the supremacy of will over intellect led 
to his treatment of morality as depending on the 
mere will of the Deity. The good is good, he held, 
because God commands it. See Aquinas, Fean- 
CISCANS. 

The controversies between Thomists and Scotists 
Avere continued long after the deaths of their leaders. 
Among notable Scotists rvere Nicholaus de Lyra 
(1340) and Petrus de Aquila ( 1345 ) ; and William 
Occham, the Nominalist, was originally a disciple 
of Scotus, the apostle of Realism. See Scholasti- 
cism, Nominalism, Realism. At a later period, 
Avhen the followers of Duns Scotus or Dunsmcn 
opposed the new classical studies, the name dtmcc 
came to be used contemptuously for an opponent of 
learning, an ignoramus. 

For a further account of the views of Duns Scotms, 
the ‘ Doctor Subtilis ’ of the schools, see K. Werner’s 
J. D. Scotus 1881); E. Pluzanski’s Essai 

sur la Philosophic dc Duns Scot (Paris, 1887) ; the 
histories of miilosophy of Ritter, Erdmann, and 
TJeberweg; Prantl’s Gesehichte dcr Logik; and 
Haurdau’s Philosojdiic Scolastiquc. 

DimstaWe, a town in the south of Bedford- 
shire, at the east base of the Chiltern chalk-hills or 
Dunstable Dornis, 36 miles NW. of London by rail. 
An old-fashioned, biiek-built place, rvith two main 
streets crossing at right angles, it has a fine prioi-y 
church, partly Norman, Avhich since 1865 h.as under- 
gone restoration. In 1110 this Augustinian priory 
was the scene of the earliest Miracle Pla 3 " (q.v.) on 
record, so th.at Dunstable claims to be • the birth- 
place of the English dr.ama. It has also an ancient 
celebritj' for larks and for straw-pl.ait, which still is 
the staple industry. Whiting is also made. The 
grammar-school (1715) rVas rebuilt in 1888, at a 
cost of £10,000. Dunstoble, which stood at the 
intersection of Watling and Icknield Streets, was. 
the site of an Ele.anor Cross (demolished 1643), 
and the scene of Queen Catharine’s divorce bj' 
' Craniner. It was made a municipal borough in 
1864. Pop. { 1851 ) 3589 ; ( 1881 ) 4627. 

Dnnstaffnagc Castle. See Etive (Loon). 

Dniistail, St, Archbishop of Canterbury (960- 
988), was the son of a West Saxon noble, .and rvas 
bom near Glastonbury in 924. There at the abbej' 
he was educated bj' some resident Irish scholars, and 


while still a boj' he lived some time at the court of' 
Athelaten, but seems to have been unpopular with 
his jmrrng companions, who ill-used him arrd pro- 
cured his banishment on the ch.ar^e of practising 
unlawful arts. After a st.aj’ at Winchester with 
his kinsman Bishop Ailfheah, to whom he made his 
profession as a monk, he retired to Glastonbury, 
where he gave himself entir'ely to study and to 
music. It was at this time of his life that he built 
himself a cell 5 feet long ly 24 feet broad, where he 
retired to pray, and rvliere heavenly' vi.srons Avere 
vouchsafed to him. Here also he Avorked in metals, 
and it AA’as Avhile labouring at his for'"e that his 
f.ammrs temptation bj' the devil took place, which 
he ended by prom2)tl3' seizing the fiend by the nose 
I Avith his red-hot tongs. The accession of Athel- 
I .Stan’s brothel', Edmund, recalled him to court, 

‘ from Avhich he Avas soon driven — rrtostlikel3' to East 
Anglia — onl3' to be soon restored to the Icing’s 
favour, and appointed Abbot of Glastonbur'3' (945). 
Here he began a gr'eat Avork of reformation, and 
soon his abbey gr'CAv to be a great school and .a 
centre of religious influence. At the same time he 
became the treasnrer, and in hat'nronj'’ Avith the 
queen-mother Eadgifu, the chief adruser of the 
3'oung king, Avhose death at Frome in 955 led to 
the accession of Edwy and the fall of Dunstan’s 
power before the influence of the 3'orrng queen 
zElfgifn, her mother riEtlielgifu, and the leaders of 
the West Saxon part3'. He took refuge in Flander's, 
Avhere Ar-nulf I. , by his mother grandson of Alfred, 
received him kindly. At Ghent he first saAV the 
Benedictine discipline Avhich he Avas 3'et to intro- 
duce into Englancl. Two ye.ars later he Avas recalled 
by Edgar, Avho had become, through a rebellion 
; of the Mercians and Northumbrians, king of the 
i country north of the Thames, and created Bishop 
of Worcester, to Avhich Av.as added a little later the 
see of London. In 959 EdAvy’s death made Edgar 
king of the Avhole country. One of his first acts 
Avas to annul Britlielm’s appointment to the see of 
Canterbui-y, and, b3' advice of the Avitan, to appoint 
Dunstan in his room. The Avise measures that 
made Edgar’s reign so peaceful and prosperous av.as 
in great part due to tiie counsels of Dunstan. It 
was his policy to Aveld the Danes and the English 
into one nation, and his Avise and liberal measures 
to this end Avere rervarded by the gi'.atitude of the 
Danes. It is significant that Canute in 1017 ordered 
the universal observance of St Dunstan’s mass-daA'. 
With OsAvald, Archbishop of York, he soleninl3' 
ci'OAvned Edgar at Bath, on Whitsunday 973 — a 
formal declaration of the unit3' of the kingdom. 
He Avas active in building churches, and S3'm2ra- 
tliised heartily AA’ith the establishment of monastic 
life on the rigorous Benedictine rule. The seciil.ar 
clerks Avere tui'ned out of the rnonastei'ies, but 
clerical celibac3' Avas not made cornirulsoty in an3' 
more dir-ect manner than that a married priest lo.st 
the privilege of his order. Dunstan laboured to 
elei'ate the lives of the clerg3', and make them the 
real teachers of the people in secular le.arning and 
skill in Irandicrafts, as well as in morals and reli- 
gion. Himself a man of the severest 2mrit3' of life, 
he was absolutel3' fearless in insisting upon the 
penances Avhich he laid iriron the great, but shoAA'ed 
his wisdom in turning these into irractical ch.anneLs. 
He raised the social status of the clerg3', and made 
obligatory the payment of tithes by landoAvner's, 
Avhile he did not entir'el3' surrender the liberties 
of the church to Rome. Edgar’s death in 975 
opened up ancAv the struggle between the seculars 
and the nronks, but Dirrrstan declared for EdAA’ard, 
elder son of the late king, and cromred him at 
Winchester. His trirrmph av.as complete, and the 
fall of the floor of the council-room at Caine (977), 
in AA’hich only his enemies AA-ere killed or injured, 
seemed to some like a divine jtrdgment in his 
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favour. On Edward’s murder in 97S, the two 
archbishops crowned Ethelred king, whose hos- 
tility put an end to the great churchman’s political 
career. Dunstan spent his later years at Canter- 
bniy, busily employed in the affairs of the church, 
in study, in private prayer, and the services of the 
church, varied with the handicraft of his earlier 
days. The memory of his gentleness and patience 
long survived him. He died in 9S8, and was buried 
near the altar of his church. His day is igtlr May. 
See Bishop Strrbbs’ Memorials of St Dunstan (1875) 
in the Rolls Series, a collection of six early bio- 
graphies of the saint. 

Dnnstanliorough Castle, a picturesque 
ruin on the basaltic sea-cliffs of the Northumbrran 
coast, 8 miles NE. of Alnwick. Crystals of quartz 
found here are called Dunstanborough diamonds 
and amethysts. 

Duilton, John, bookseller, was bor-n in 1659. 
Refusing to make the fourth in a direct line of 
clergymen, he was apprenticed to a London book- 
seller at forrrteen, and managed to complete his 
time, and to acquire much varied knowledge, in 
spite of love, politics, and the thousand distractions 
incidental to a mind of such exceptional flightiness 
as his. He took a shop, married happily, made 
some lucky ventures,' but was foolish enough to 
beconre security for the debts of some of his 
relatives, and had in consequence to fi^ht a hard 
battle with financial troubles. He paid a visit to 
America, afterwards to Holland and Cologne, 
settled somehow with his creditors, and kept shop 
for ten yearn with fair prosperity, his Athenian ' 
Gazette being for a while especially successful. In 
1692 he succeeded to a cousin’s property, and became 
a freeman of the Stationers’ Company. He married I 


flightiness and sheer lunacy. His extraordinary 
book. Life and Errors of John Dunton, appeared in 
1705. Thereafter he’ wrote numerous paper’s and 
pamphlets, and died in 1733. 

Dumvicll, a village of 250 inhabitants, on the 
clifls of the Sirttblk coast, 4i- miles S. of Southwold. 
Made the episcopal see of the Anglic Sorrtlrfolk 
in 630, it became a large and irrrpor-tant place. 
Most of its ancient brrildings have been swept 
away by tire encroachment of tire sea ; in 1350 more 
than 400 were washed away at once. Dunwich 
sent two members to parliament till 1832, and till 
1883 was a municipal borough. 

Duodecimal Scale (Lat. duodecim, ‘twelve’) 
is the name given to the division of unity into 
twelve equal parts, as when the foot is divided 
into 12 inches, and the inch into 12 lines ; or the 
pound is divided into 12 ounces. This plan of 
corrnting has some advarrtages, as 12 admits of so 
manj' divisions into eqtral parts — viz. by 2, 3, 4, 
and 6. But the decimal scale, or division into ten 
eqrral parts, is now universally recognised as pre- 
ferable, from its coinciding with our decimal systeirr 
of notation. — Duodechuals, a method of calculat- 
ing the area of a rectangle when the length and 
breadth are stated in feet and inches. 

Duodenum. See Digestion. 

Dupanloup, Felix Antoine Phillibert, 
Bishop of Orleans, was born at St Felix, near 
Annecy in Savoy, 3d Januarj^ 1802. He received 
priest’s orders in 1825, and, after acting as tutor to 
the young Orleans princes, was appointed in 1837 
superior of the Little Seminary in Paris. Here he 
had an opportunity of carr-jing out still- fur-ther his 
favourite views as to education ; and he remained 
fond of teaching even after his appointment as 
Bisitop of Orleans in 1849. During the reign of 


Louis-Philippe he strove earnestly in behalf of free- 
dom of education, and to secure tolerance for the 
Jesuits. The publication of the papal Encyclical 
and Syllabus in 1864, however, called forth from 
him La Convention du 15 September et VEncyclique 
du 8 Dicember, a pamphlet of which 34 editions 
had to be issued within a few weeks. In this 
little book, the eloquent bishop defends the tem- 
poral authority of the pope. Nevertheless he 
received with great reserve the first intimations 
of the pope’s intention to summon a council for 
the purpose of proclaiming the dogma of papal 
infallibility ; and after his arrival at Rome, to 
take part in the deliberations of the council, he 
protested openly against the doctrine ; and when 
he found that all opposition was in vain, he left 
the Holy City on the evening prior- to the pi’O- 
mulffation of the decree by the council. Yet, once 
the dogma was published, he submitted to the will 
of the church, and signified his acceptance of it. 
In 1871 the bishop was elected deputy for Orleans 
to the new National Assembly, the only bishop 
who sat in it. From this time onwards to the date 
of his death, at Lacombe, near Lancey (Isbre), 11th 
October 1879, he struggled manfully against the 
attacks which were being constantly made upon 
the church both in the Assembly and outside of it. 
He was nominated a senator in 1876, and from 1854 
had been a member of the Institute. Of his 
numerous writings, it will suffice to mention two 
on education, his most important works — viz. Dc 
I'Bducation (1850; 10th eel. 1882), De la Haute 
Education Intelleetuelle (3 vols. 1866); and the 
following : Histoire de Jtsus Christ (1869), Histoire 
de Madame Acarie (1854), Methods Gtn&rale du 
CaUchisme ( 1841 ), and Le Christianisme presenU 
aux Homines du Blonde (1844). See Life of 
Monseigneur Dupanloup, by Lagrange, translated 
by Lady Herbert (Lond. 1885). 

Dupill; rEANCOIS-PlERRE-CHARLE,S, BAEON, 
was bom in 1784, and ser’ved as an engineer under 
the Empire. In 1816-19 he made several visits to 
England and Ireland ; the results of his investiga- 
tions appeared in his chief work. Voyages dans la, 
Grande Bretagne (6 vols. Paris, 1820-24). He was 
m.ade a bai-on in 1824, a peer in 1837, and filled 
several posts, which he resigned in 1852. He died 
in 1873. His elder brother, Andre (1783-1863), 
was a statesman and lawyer, the author of several 
important works on legal subjects, and 4 vols. of 
memoirs ( 1855-61 ). 

Diipleix, Joseph Francois, the celebrated 
governor of the French Indies, was born 1st Janu- 
ary 1697, at Landrecies. At the a^e of eighteen 
he was sent to sea on board an East Indiaman, and 
in 1720 his father, a farmer-general of taxes, who 
was a shareholder in the French East India Coin- 
pany, had him appointed to a seat in the Council 
at Pondicherrj’, where he combined admirable 
official work with the amassing of wealth by 
legitimate trade siieculations. Ten yearn later 
he became superintendent at Chandernagore in 
Bengal. The remarkable success of his adminis- 
tration here led to bis being appointed, in 1741, 
governor-general of all the French Indies, with the 
title of Nawab. He now successfully pureued that 
policy of patient skilful diplomacy among the 
native qirinces, which at one time made the Carnatic 
almost a French^ province. His ostentation, the 
increase and discipline of his ai’m5'^, and his im- 
provements in the defences of Pondichei-rj' had 
already begun to alarm the English Company, 
when war broke out in Europe between France and 
England (1740). La Bourdonnais, the governor of 
Bourbon and the Isle of France, having sailed with 
a powerful squadron to the Coromandel coast, took 
Aladras, but, without autliority, and in considera- 
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tion of a 'bribe of £40,000 from the En^]isli_ Com- 
pany, agreed to restore it to ■ the English on 
payment of a ransom. This Diipleix refused to 
accede to, and riolent disputes follou'ed between 
the two governors, the result of which was that 
La Bourdonnais "was recalled. Several brilliant 
engagements planned by Dupleix took place be- 
tween the French ganison and the troops of the 
Nawab of the Carnatic, who endeavoured to take 
possession of Madrds, but was precipitately forced 
to raise the siege./ An attack on tlie English at 


to raise the siege./ An attack on tlie English at 
Fort St David failed, but Duplei.x’s science and 
courage were eminently displayed in the defence 
of Pondicherrj', which Admiral Boscawen in vain 
attacked for five weeks, with an appai-ently over- 
whelmin" force, but was forced to retire discom- 
fited, altiiough the defence was conducted by a 
civilian, unsupported by a single general of repute. 
The ambitious mind of Dupleix had long formed the 
project of founding a French empire in India on the 
ruins of the Mogul monarcliy, and with this pur- 
pose be mixed ingeniously in all the intrigues of 
Southern and Central India, made himself master 
of/the court of Hyderabad, and placed a creature 
of his own on the throne of the Camatie, wliile he 
impressed the native imagination by adopting all 
the pomp and splendour of tlie Oriental. His 
military designs, however, able as thej' were, were 
frustrated by the energj' and military genius of 
Clive and Lawrence ; but the struggle contimted 
until 1754, in which year Dupleix was recalled by 
Louis XV. , who had patched up an agreement with 
England on the subject of tlie rival Indian com- 
panies, which was embodied in the futile Peace of 
Pondicheny, 1755. La Bourdonnais had actively 
laboured to disparage Dupleix, and the French 
Company had not seconded their governor's ambi- 
tious sciiemes, and refused to reimbiu'se him for 
the vast sums he had spent out of his private for- 
tune in carrying on the war. He died in poverty 
and neglect in 1763. See Hamont, Dupleix (Vapris 
sa Gorrespondanee inedite ; Owen, in Eng. Hist. 
'Rev. (1886); Malleson, French in India (new ed. 
1884) ; Rapson, Struggle between England and 
France for Supremacy in India (1887). 

Duplicate Ratio. See Pkopobtion. 
Diiplication of the Cuhe. See Doublikg 
THE Cube. 

DilppcI, or Dybbol, a village in the Prussian 
pi'ovince of Sleswick-Holstein, 15 miles NE. of 
Flensbui'g. In 1848 its fortifications were stormed 
by the Germans ; and again in 1864, by the Prussians, 
after a month’s bombardment (April 18). 

Dun niSj Charles Francois, a distinguished 
French savant, was bom in 1742, and already in 
1766 was called to a chair of Elietoric in Paris, 
where his acquaintance with Lalande introduced 
him to the study of matliematics and astronomv, 
and he was led to the thought of explaining niyth- 
ologj* by' means of astronomy. A work on this 
subject appeared in 1781. He was now appointed 
professor of Eloquence in the College de Ifrance, 
member of the Acadeinie des Inscriptions, and 
during the Revolution, a member of the Conven- 
tion, next of the Council of Five Hundred, and 
afterwards of the legislative body, of which he be- 
came president. He died in 1809. His great work, 
Origtne dc tons Ics Cultes, ou R6ligion Universclle 
(1795, 10 vols.), was an extension of, the memoir 
of 1781, and no doubt originated the famous com- 
mission afterwards appointed by Napoleon to 
explore Upper Egypt, which Dupuis had pointed 
out as the general source of .southern mythology. 

Dupuytren, Guillaujie, Baron, a Frendi 
surgeon, was bom in 1777, and in 1812 was 
appointed profes.sorof Clinical Surgerj- and surgeon- 
in-chief to the HOtel-Dieu in Paris.' He died in 


1835. Keen in diagnosis, and firm of neiwe, he 
invented many ingenious modes of operation and 
various surgical instruments. 

' Dnqnesne, Abraham, Marquis, French naval 
officer, was bom at Dieppe in 1610, and distin- 
giiished hini.self in 1637-43 in the war with Spain. 
During Louis XIV. ’s minority he entered the 
Swedish service, and rose to the rank of vice- 
admiral. Returning to France, he reduced to sub- 
mission Bordeaux, which had declared for the 
Fronde. He was successful in several engagements 
with De Ruyter and Van Tromp in 1672-73, and 
defeated the united fleets of Spain and Holland off 
Sicily in 1676, in an action in which De Ruyter 
fell. On the revocation of the Edict of Nantes, 
Dnqnesne was made tlie only Protestant excepted 
from the general decree of banishment. He died 
2d Febmary 1688. See Jal, Duquesne et la Marine 
de son Temps (1872). 

Dura Den, between Cupar and St Andrews, 
in Fife, a small glen throngb which mns a 
tributaiy of the Eden, has become famous ou 
account of the numerous and beautifully preserved 
fos.sil fish entombed in its yellow sandstone, whicli 
belongs to the upper beds of the Old Red Sand- 
stone. See Dr Anderson’s Dura Den ( 1859).' 

Dura Mater. See Brain, Nervous System. 

Dnraincn, or Heart-ivood, in Botany, the 
inner and fully ripened wood of dicotyledonous trees. 
The division is often veiy marked between the 
duramen and the Alburnum (q.v.), or sap-wood, 
the former being more dense ami compact, and also 
frequently of a darker colour, as most notably in 
ebony. As timber it is much more valuable and 
durable tlian the alburnum ; lienee this distinction 
is as well known to the carpenter or cabinetmaker 
as to the botanist. See Timber, "iVooD. 

Duran, Emile Auguste (3arolus, painter, 
was born at Lille, 4th July 1837. In 1853 he 
began to study in Paris ; in 1861 he Avent to Rome ; 
and afterwards spent some time in Spain, where 
his style was powerfully influenced by Velasquez. 
For * L’Assassin6 ’ _( 1866 ) he gained his first medal ; 
and in 1878 he exhibited his design — ‘Gloria Mariro 
Medicis ’ — for a ceiling in the Lu.xembonrg. Duran, 
however, is most uudely knOAvn by portraiture, 
which is distinguished by great vigour, force of 
colouring, and poiver of direct realism. Among hi.s 
portraits may be named those of Emile Girardin 
and Pasteur, and an equestrian one of Mdlle. 
Croizette. He is also a most successful teacher. 

Duruucc. an unnavigable river of SE. France, 
rises in the department of the Hautes-Alpes, and 
joins the Rhone 3 miles beloiv Avignon, after a 
course of 225 miles. An aqueduct from it, 51 miles 
long, supplies hlarseilles u-ith water, and irrigates 
25,000 acres, otherwise parched. 

Diirnud, jMadajie. See Greyille (Henry). 

Duraugo (called also Gvadiana and Ciudad de 
Victoria ), a toAvn of Mexico, on a dry plateau, 6700 
feet above sea-level, 500 miles N'W. of the city of 
Mexico. It is handsomely built, with a catbed'ml, 
a former Jesuit college, a theatre, and a mint, and 
has noAv traniAvays and telephones. Pop. 27,000. 
Area of state of Durango, 42,373 sq. m. ; pop. ( 1882) 
196,852. 

Durazzo (Serb Dratsch, Albanian Durresi), a 
port of Turkish Albania, on the Adriatic, 50 miles 
S. of Scutari. It is a poor, decayed place, with 
1200 inhabitants, and a luined citadel ; but the 
harbour, though sanding up, is the most important 
of Middle Albania. — Durazzo is the ancient Epi- 
damnos, founded about 625 b.c. by Corcyrmans 
and Corinthians. It became a great and' popu- 
lous city, but was much harassed by the party 
strifes, wliich ultimately led to the Peloponnesian 
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"War (q.v.). Under the Romans it was called 
Dyrracimtm (whence its modem name ), and became 
the principal landing-place for those sailing from 
Brundusium in Italy to Greece ; and the great 
military road to the Hellespont began here. The 
town is memorable for the battles of Cajsar and 
Pompey in 48 B.c. ; but it attained its highest 
consequence about the end of the 4th century 
A.D., when it became the capital of the Byzantine 
province of New Epirus. After bein" possessed 
successively by the Ostrogoths, the Bulgarians, 
the Normans, and the Venetians, and destroyed by 
an earthquake in 1273, it was finally conquered by 
the Turks in- 1501. 

Durban, the seaport of the colonj^ of Natal, 
is situated on the northern shore of a nearly land- 
locked tidal bay. The 30th degree of S. lat. passes 
about 6 miles to the south of the town, and the 31st 
degree of E. long, about 2 miles to the west. The 
population at the census taken in 1888 was 18,433, 
composed of 9044 Europeans, 5057- natives, and 
4332 Indians. The climate, though hot in one or 
two summer months, is healthy and suitable for 
Europeans, the death-rate for 1887 being 17 per 
1000. The town was laid out by the Dutch, who 
formed a republic in Natal before the British, under 
Sir Benjamin D’Urban, took the colony in 1842. 

The public buildings include a capacious town- 
hall, museum, librai'y, hotels, clubs, halls, theatre, 
&c. The streets, originally axle-deep in sand, are 
now hardened, and there are paved footpaths. The 
Town Gardens form a conspicuous open space in 
the middle of the town, and besides the Botanical 
Gardens, there are two , public parks and a_ good 
racecourse. The residences of the inhabitants 
are chiefly situated on the Berea, a low range of 
hills overlooking the town. The town is well 
supplied with water from river water-works within 
15 miles distance. The government railway to 
Pietermaritzburg and the interior starts from the 
landing-quay, and passes through the town. Four 
and a half miles of tramways are laid from the 
Point, as the port is called, along the main street 
and through the Berea. Heavy guns for the Bluff, 
a bold promontory at the southern entrance to the 
port, were made in 1888-89 at Lord Armstrong’s 
worlis, Newcastle-on-Tyne. Durban has four volun- 
teer corps — viz. mounted, infantry, artillery, and 
naval, with an aggregate strengtli of between 400 
and 500 men and 8 guns. The port will be the 
entrepot for coal from several interior parts of the 
colony. Large harbour works in courae of con- 
■ struction during 1888-91 are designed to make 
tjie inner harbour (4700 acres) accessible at all 
times to vessels of the deepest draught. In the 
inner harbour the greatest depth, maintained by 
means of four diedgeis, is 27 feet at low- water; 
at tlie outer end of the new breakwater tlie low- 
water depth is 32 feet. The gross tonnage of vessels 
which arrived at the port in 1888 was 362,237. 

Durbar (Persian darhar, ‘court,’ ‘audience’), 
a state reception of the Governor-general of India 
or one of the native princes. Specially memorable 
is the great durbar held by Lord Lj’tton at Delhi 
on 1st January 1877, when Queen Victoria was 
proclaimed Empress of India. 

Diiren (Roman Mlarcodumm), an ancient town 
of Rhenish Prussia, on the Roer, 18 miles E. of 
ALx-la-Chapelle. It has manufactures of cloth, 
iron and steel, paper, sugar, carpets, and beer. 
Pop. (1875) 14,542; (1885) 19,802. 

Diircr, Albert, the most celebrated ai’tist of 
Germany, was bom at Nuremberg, 21st May 1471. 
His father, a devout and excellent man, was a 
goldsmith, and he carefully trained his son, and 
instnrcted him in his oum craft. But the youth 
showed greater inclination for painting, and in 
165 


very early years had already attained considerable 
artistic skill, as is proved by such drawings as the 
portrait of himself at the age of thirteen, now in the 
Albertina Collection, Vienna. He was accordingly 
apprenticed to Michael Wolgemut, the best painter 
in tlie town at the time, and the chief illustrator of 
the famous Nuremberg Chronicle. After serving 
his time under this master, Diirer started on his 
travels in 1490 ; and there is reason to believe that 
he found his way to Italy and visited Venice. On 
his return his father an-anged a maniage for him 
with Agnes Frey, the daughter of a Nuremberg 
merchant. It has been constantly asserted that 
the union was an unhappy one, but Thausing, 
Diirer’s most accurate biographer, has shown reason 
for believing that the letter of Pirkheimer, written 
two jmam after the painter’s death, upon which 
■ this statement is founded, should be received with 
great caution. Diirer now established himself in 
his native town ; and, largely aided by such assist- 
ants as Hans Leonhard Sch.aufelein, Hans von 
Kulmbach, and Hans Baldung, he executed many 
paintings, among which the triptych in the Royal 
Gallery, Dresden, and the fine Paumgartner altar- 
piece in the Pinakothek, Munich, maj' be named. 
In 1498 he published his first great series of designs 
on wood, the illustrations of the Apocalypse, which, 
it seems to be now generally admitted, were, like 
the rest of Diirer’s work of the kind, cut xiyon 
the block by a professional engraver. The copper- 
plates of tills period include ‘The Prodigal Son,' 
assigned to 1500 ; the ‘ Shield of the Death’s Head ’ 
(1503); the ‘Shield with the Lion and Cock,’ 
assigned to the same jmer, and in technique one of 
his most accomplished engravings ; and the ‘ Adam 
and Eve ’ ( 1504). In 1504 he completed his ‘ Adora- 
tion of the Kings,’ bemn in tempera and finished 
in oils, now in the Tribune, Florence; and the 
elaborate copper-plate of ‘ St Eustachius ’ probably 
dates from tlie same time. 

In 1505 Diirer visited Venice, with the view of 
arresting the piracy of his works bj' Marc Antonio, 
who had copied, line for'line upon eopiier, certain 
of his woodcuts of the ‘ Life of the Virgin,,’ which 
had been executed previous to this date, though 
the completed work was not issued till 1511. 
Here he produced the ‘Feast of the Rose- 
garlands,’ now in the monastery of Stradow, near 
Prague, of which he writes : ‘ I have also silenced 
the painters, who said I was a good engraver, but 
did not know how to manage colours. . . . There 
is not a better picture of the Virgin in the land.’ 
On his return he painted his ‘Adam and Eve’ (1507 ), 
now in the Pitta, Florence; and his ‘Assumption 
of the Virgin,’ a work executed with unusual care 
and elaboration, as is indicated by the painter’s 
correspondence, and proved by the verj- numerous 
studies for its various parts which still exist. The 
central portion of this altar-piece, executed entirelj" 
by his own hand, was destroyed by fire in 1674. It 
was followed in 1511 by the All Saints’ picture, I 
styled ‘Tlie Adoration of the Trinity,’ in tlie Im- 
perial Gallerj’, Vienna. 

Diirer was much employed by the Emperor 
Maximilian I., of whom he executed several 
portraits, for whose prayer-book he designed a 
famous series of decorations, and in whose honour 
he drew the ‘ Triumphal Car ’ and the ‘ Triumphal 
Arch,’ which were engraved on wood, the latter on 
ninety-two blocks, which when united form a 
surface 11 feet 3 inches b}^ 10 feet wide — the 
largest knomi woodcut. 

It was after the death of the emperor, and in 
order to recover sums due for his commissions, that 
the painter visited the Netherlands in 1520. His 
curious iournal of the expedition has been preseri’ed 
and published. At Antwerp he made the acquaiuG 
ance of Erasmus, whose portrait he drew, and 
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afterwards engraved on copper, and he was present 
at the coronation of Charles V., who appointed 
him his court-painter ; but among the swamps of 
Zealand he seems to have contracted a kind or low 
fever, and his health graduall5^ failed, till he died 
at Nuremberg, 6th April 1528. During his later 
■years the earnest and reverent-minded painter 
manifested gi-eat sympathy with the_ doctrines and 
progress of the Reformation ; Ids journal in the 
NeRierlauds contains an impassioned outbumt of 
grief, occasioned by the supposed death of Luther ; 
and in 1526 he presented to the council of his native 
town a pair or companion panels, representing St 
John until St Peter, and St Paul with St hlark, 
inscribed mth warning texts from Luther’s trans- 
lation of the Epistles. 

Both upon technical and intellectual grounds 
Diirer ranks as the greate.st of German artists ; and 
Ids work is thoroumily national in character, fully 
expressrte of all the liomeliness and all the mysticism 
of the German nature. His paintings are distin- 
guished by effective composition, careful manipula- 
tion, and forcible colouring; and that searching 
gi-asp of character and e.xpi-ession which rendei-s his 
work in portraiture so valuable gives a sense of 
truth and reality to his subject-pictures also. His 
‘ Four Apostles,’ above referred _to,_ and now at 
Munich, are interesting as exhibiting the final 
development of his pictorial style, being far broader 
in handling and larger in the disposition of the 
draperies than his earlier works. His masterly 
drawings and studies are very numerous, and are 
to be found in most public collections, those of the 
Albertina, in Vienna, and of the British Museum, 
London, being the ricliest. As an engraver on metal 
and a designer of woodcuts Diirer ranks even higher, 
and has certainly been more widely influential than 
as a painter. His work on copper and on wood is 
distinguished by the most unerring perception of 
the capabilities of his material. Ins metal-plates 
being executed with extreme finish and refinement, 
the burin being handled in a manner exceptionally 
free and painter-like ; while his woodcuts are boldly 
drawn with a broad expressive line, such as could 
be easily followed by the engraver employed to cut 
the block. The most celebrated- or his copper- 
plates, which number over 100, are those men- 
tioned above ; the ‘ Little Passion,’ on copper 
(16 plates, 1508-13); ‘St Jerome in his Study’ 
(1514); and the ‘Melancolia’ (1514), and the 
‘ Knight, Death, and the Devil’ (1513) — two great 
imaginative designs, which are so filled with 
mysterious and poetic suggestiveness as to be 
susceptible of the most diverse interpretations. 
Diirer may also be regarded as the inventor of 
etching, as he produced several plates in which all 
the lines are bitten with acid, as well as others in 
which the process is used in preparation for work 
with the burin. His woodcuts are about 200 in 
number, including the ‘Greater Passion,’ 12 sub- 
jects; ‘The Little Passion,’ on wood, 37 subjects; 
‘ The Apocalypse,’ 16 subjects ; and many single 
prints _ of religious, mythological, portrait, and 
heraldic designs. It has been asserted that Diirer 
executed several plastic works. The finest of these 
is the ‘ Birth of St John the Baptist,’ a relief on 
soap-stone in the British Museum ; but Thausing 
regards this and all similar works as spurious. 
Diirer was also author of various scientific writings, 
of which the Instructions in Measurement (1525), 
the Treatise on Fortification ( 1527 ), and the Treatise 
on Human Proportion (1528) are the most import- 
ant. An English translation of his writings was 
in 1889 in preparation by the Clarendon Press. 

See Thausing’s Albert Diirer (2d ed. 1884; Eng. 
trails, by F. A. Eaton, 1882), which has largely 
superseded such earlier Lives as those bv W. B. 
Scott (1872) and Mrs Heaton (1872). Excellent 


reproductions of the complete series of his metal 
engravings have been published by Amand-Durand 
of Paris, and of his woodcuts of his ‘ Apocalypse ’ 
and ‘Life of the Virgin,’ by Van de vVeijer of 
Utrecht. Thirty-three of the thirty-seven blocks 
of his ‘Lesser Passion,’ on wood, are preseiwed in 
the British Museum, and modern editions of these 
have been issued, from stereotypes, in 1844 and 
succeeding years. 

Duress, in English law, is the plea of a man 
who has obliged himself to pay or perform, or who 
has committed a misdemeanour, under compulsion 
by restraint of liberty, or threat of loss of Hfe and 
limb. In such cases he maj’ plead to be held free 
of the consequences. 

D’Urfcy, Thomas, drqmatist and song-writer, 
was bom at Exeter in 1653. Of Huguenot descent 
he was boisterous in his Protestantism all his life. 
Shackerley Mamiion was his remote kinsman ; a 
nearer one was Honore d’Urfd (1568-1625), author 
of the famous romance of Astree. He early became 
a busy playwright, his comedies especially being 
popular. Among these were The Fond Husband, 
or the Plotting Sisters (1676); Madame Fickle, or 
the Witty False One (1677); and Sir Burnaby 
Whig, or No Wit like a Woman’s (1681). ' In 
1683 he brought out his New Collection of Songs 
and Poems, which was followed by a long series of 
songs in volumes and sheets, which were finally in 
1719 collected into an edition in five volumes, 
as IFit and Mirth, or Pills to Purge Melancholy, 
supplemented by a sixth volume in 1720 (repr. 
1872). Meanwhile D’Urfey had been busy with a 
long series of plays, for the morals of which he 
suffered like the rest from the heavy liand of 
Jeremy Collier. He never married ; and though 
he was not particularly profligate, his fortunes had 
declined as his comedies ceased to please, Charles 
II. had done him the honour to lean upon his 
shoulder, but does not seem to have put anything 
in his pocket ; the good Queen Anne had paid him 
fifrt' guineas for his singing to her at supper. Tom 
D’Urfej^ as he was called by everj'body, was very 
popular with his contemporaries, and seems to 
have been a cheerful, kindly, and fairly worthy 
fellow, convivial but not dissipated in his habits, 
loving and dutiful to his mother, if the evidence of 
pious verses may be believed. Benefits in his 
behalf were promoted by Addison and Steele, and 
the former thus pleaded in his behalf : ‘ He has 
made the world meny, and I hope they will make 
hini easy, as long as he stays among us. This I 
will take upon me to say, they cannot do a kind- 
ness to a more diverting companion, or a more 
cheerful, honest, good-natured man.’ D’Urfey 
died 26th February 1723. See Jlr Ebsworth's 
admirable article in volume xvi. (1888) of Leslie 
Stephen’s Dictionary of National Biography. 

Diirga, the wife of Siva (q.v.). 

Durham, a maritime county in the north-east 
of England, between Tyne and Tees. It has 32 
miles of coast, generally low, but wth some cliffs ; 
area of land and water, 1012 sq. m., two-thirds 
being arable. The surface is hilly, and slopes to 
the east. In the west, which is waste but nch in 
minerals, are branches of the Pennine chain, rising 
in Kilhope Law, 2196 feet ; Collier Law, 1678 ; and 
Ponton Pike, 1018. The two chief branches in- 
close the valley of the. Wear, and send forth several' 
parallel ranges, declining toward the coast, and 
inclosing many fertile tracts and sheltered valleys. 
The chief rivere are the Wear, Tyne, and Tees, 
narfgable respectively for 12, 15, and 10 miles. 
The rocks are new red sandstone, magnesian lime- 
stone, millstone grit, c.arboniferous limestone, rich 
in lead ; and coal-measures, forming the valuable 
Durham coalfield, 25 by 10 miles, with many 
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faults, and Vnth about forty beds of coal, 3 to 10 
feet thick. Basalt and greenstone trap dykes 
intersect the west part of Durham. The mineral 
products are coal, limestone, black marble, free- 
stone, ironstone, firestone, slate, millstone, grind- 
stone, iron pyrites, fluor-spar, zinc, and lead. The 
principal leacl-mines are in Teesdale and IVeardale. 
The annual value of the oi'e at the mines is over 
£80,000. Large furnaces for the production of 
iron are in operation in various parts of the 
county. Durham has the largest coal production 
of any county in England, the annual output being 
neai'ly 30,000,000 tons, and the number of persons 
employed above or below ground at the mines 
being over 100,000. The chief shipping ports are 
Stockton-on-Tees, South Shields, Sunderland, and 
Hartlepool. In the eastern districts it is inter- 
sected in all directions by railways, Tlie soil is a 
clayey or dry loam. The chief crops are oats, 
vvheat, barley, turnips, potatoes, and other green 
crops. The Teeswater or Holderness breed of 
cattle is famed for fattening, quantity of milk, 
and early maturity. The Dnrliam horses are 
famed for draught and the saddle. JIany sheep 
are pastured on the hills. There are manufactures 
of iron, coke, pottery, glass, alkalies and chemicals, 
and salt, and much shipbuilding at Jarrow, Sunder- 
land, South Shields, Hartlepool, and Stockton. 
Coal is the chief export. Durham is one of the 
three counties palatine (see PaL-A-Tixe) of Eng- 
land, the other two being Lancaster and Chester. 
It was the onlj' county palatine in the hands of a 
subject, and belonged to the Bishop of Durham. 
By 6 and 7 Will. IV. c. 19, the palatine jurisdic- 
tion was separated from the bishopric, and vested 
in the crown. Till 1844 three wards adjoining 
’ Berwick formed a detached part of Durham ; they 
were then incorporated udth Northumberland. The 
county is divided into four wards. 

It contains 269 civil parishes, and 
is entirely in the diocese of Durham. 

Pop. (1801) 149,384; (1841) 307,963; 

(1861) 508,666; (1881) 867,258. 

The chief towns are Durham, the 
county town, Sunderland, Darling- 
ton, Gateshead, South Shields, 

Stockton, and Hartlepool. Tlie 
county includes eight parliament- 
■ ary divisions, each returning one 
member ; and the following parlia- 
mentary boroughs : Sunderland, re- 
turning two membei-s, and Darling-, 
ton, Durham, Gateshead, Hartle- 
pool, South Shields, and Stockton, 
each returning one. Durham has 
some ancient baiTOWs, and has 
afforded many Roman antiquities, 
as altars, urns, and coins. There 
are extensive remains of Roman 
stations at Lanchester, Binchester, 
and Ebchester. Durliam formed 
partof the Saxon kingdom of North- 
umbria (547-827). Subsequently 
it suffered sevei-ely from the incur- 
sions of the Scots. See R. Surtees, 

Histori/ of the Cowiti/ of Durliam 
(4 vols. 1816-40); Sv. Fordyce, 

Historij of the County of Durham 
(2 vols. 1855-57); W, H. Smith, 

. Walks ill IFcarffo/fi (1885). 

Dui'Iiaill, a parliamentary and 
municipal borough, and ancient e])iscopal city, near 
the middle of Durham county, 12 miles S. of New- 
castle, is built around a steep' rocky hill 86 feet high, 
nearly encircled by the Wear. On the top of the Iiill 
are the cathedral and castle. Ancient walls partly 
inclose the hill, from which are fine views of the fertile 
wooded countiy around, and of the suburbs across 


the river. The chief manufactures are mustard, 
carpets, and iron. In the vicinity are coal-mines 
and coke-ovens. Pop). (1841) 14,151; (1881)14,932. 
Formerly it sent two members to parliament, but 
in 1885 the number was reduced to one. Durham 
arose about tlie year 995, when Bisliop Aldune 
brought hither St Cuthbert’s bones from Ripon, and 
built a church to enshrine them. On the site of 
this church. Bishop William de Carilepho, about 
1093, began the present cathedral, one of the 
noblest specimens of Norman avchitectule in the 
kingdom, alike from situation and from structure, 
that massive pile — ‘ half church of God, half castle 
’gfiinst the Scot.’ To the main stracture various 
additions continued to be made up till 1500 ; and 
the Avhole has on various occasions undergone ex- 
tensive renovation. Its extreme length is 510 feet ; 
length of the transept, 175 feet ; height of the 
central tower, 214 feet ; and height of the two west- 
ern towers, 138 feet. The cathedral contains many 
old monuments. Here lie St Cuthbert (q.v.) and 
Bede’s tomb. The castle, formerly the residence of 
the bishopis of Durham, but now occupied by the 
univeisity, was founded about 1072, by the Con- 
queror, in the Romanesq^ue stjde, but it has received 
many alterations and additions. The dormitory of 
the monastery of Durham, now the new library of 
the cathedral, is one of the finest in England. The 
see e.xtends over the countj' of Durham (North- 
umberland having been detached in 1882 to form 
the diocese of Newcastle); among the bishops of 
Durham have been Bek, Aungerville, Wolsey, 
Cosin, Butler, and Lightfoot. Two of the bridges 
over the Wear dated originally from the 12th 
centuiy. Durham possesses seven parish churches, 
a town-hall, a niinem’ hall, large prison, gi-ammar- 
school, diocesan training-colleges, and a school of art. 

A college was founded in Oxford in 1290 by the 


prior and convent of Durham. It was abolished, 
however, at the dissolution of monastic houses in 
the loign of Henry VIII., and its endowments given 
to the dean and chapiter of Durham. Under the 
Commonwealth, Cromwell instituted a college here, 
and endowed it with the sequestrated revenues 
of the dean and chapter, to whom, however. 



Durham Cathedral. 



DTJRHAM 


DURUY 


these revenues again reverted at the Restora- 
tion, when Crohnvell’s college was suppressed. 
The present univeraity of Durham was opened 
for students in 1833, under the provisions of an 
act of parliament, obtained by the dean and 
chapter during the previous year. A royal charter 
in 1837 empowered' the univereity to bestow de- 
grees. Licentiates in theology must be members 
of the Church of England ; but othenvise subscrip- 
tion is not required from any member of the uni- 
versity. The Durham University comprises pi-o- 
fessorships in Divinity and Ecclesiastical History, 
Classical Literature, Hebrew, Mathematics and 
Astronomy, and Medicine, with lectureships^ in 
Hebrew, Classical Literature, and Mathematics, 
with several tutors and other teachers. It has 
two collegiate establishments — University College, 
and Bishop Hatfield’s Hall. The Colleges of 
Medicine and of Physical Science at Newcastle- 
on-Tyne are affiliated with Durham Univereity. 
See Murray’s Northorn Ccdheclrcth (1869), and the 
Rev. J. L. Low’s Dar/mm (Dioc. Histories, 1831). 

Durliani, James, a Covenanting minister, was 
bom at Easter Powrie, in Forfar, in 1622, studied 
at St Andrews, fought as captain in the Civil 'War, 
and became a preacher in 1647. He was chaplain 
to Charles II. in 1650-51, and subsequently minister 
in Glasgow till his death, 25th June 1658. He left 
numerous sermons and several expository works, 
but is best known for his Clavis Caniici, or an 
Exposition oftho Song of Solomon (1668). 

Durham, John George Lajirton, Earl of, 
an English statesman, was bom, the descendant 
of an ancient county family, at Lambton Hall, 
Durham, on 12th April 1792. Of decided liberal 
sympathies, he was in 1813 returned for his native 
county, and though he did not speak on many 
questions, he took an active part in furthering all 
projects of a reforming tendency, even drawing up 
m 1821 a scheme for parliamentary reform much 
more advanced than that of 1832. In 1828 he was 
raised to the peerage, with the title of Baron 
Durham of the city of Durham. Under the 
administration of Lord Grey (1830) he held the 
office of Lord Privy Seal, and was one of the four 
persons who drew up the Reform Bill, and sup- 
ported it in the House of Lords. He was not in 
cordial relations until his colleagues, and resigning 
his office on the plea of ill-health in 1833, was 
made an earl. For a time he was ambassador at 
St Petersburg. In 1838 he was appointed Governor- 
general of Canada, where, owing to the revolt of 
the French in Lower Canada, the constitution had 
been suspended. Lord Durham’s measures were 
statesmanlike but dictatorial ; and the House of 
Lords voted disapproval of some of his acts. There- 
Mon he took the extraordinary step of returning to 
England without either being recalled or obtaining 
the royal consent. Lord Durham’s famous report 
on Canada (which, however, was mainly written 
by his secretaiy, Charles Buller, q.v.) anticipated 
many of the best features in the present Canadian 
constitution. He died at CoWes, Isle of IVight, 
28th July 1840. - ' ' 

Dliriail, or Durion [Durio zibethinns), an 
Indian and hlalayan fruit-tree of Malvaceous 
affinities, usually reckoned in the sub-order Bom- 
bacem. It is a lofty tree, with leaves resembling 
those of the cherry, and large bunches of pale- 
yellow flowers. The fniit is of the size of a man’s 
head, roundish oblong, with a hard thick rind, 
covered with soft spines. The pulp is of a creamy 
consistence and delicious taste, but lias a putrid 
smell which is_ at first very repulsive. Persons 
accustomed to it, however, universally regard the 
durian as one of the very finest fruits of the East. 
It contains ten or twelve seeds, as large as 


pigeons’ eggs, which, when roasted, are not in- 
ferior to chestnuts. One tree yields about 200 
durians in a year. 

Diirklieim. a town of Rhenish Bavaria, 6 
miles SW. of Mannheim, at the base of the Hardt 
Mountains, with mineral wells and salt-works. 
Pop. 6111. 

Durlach, an old town of Baden, on the river 
Pfinz, at the base of tlie Thurmberg, 4 miles E. of 
Carlsruhe by rail. It manufactures linen, iron, 
sewing-machines, &c., and has extensive fruit and 
grain markets. Pop. 7655. 

Dlirra (Sorghum), a genua of grasses, which 
is also called Durra Millet and Indian Millet, or 
Sorgho Grass, The genus is closely allied to 
sugar-cane (Sciccharim) and Beard -grass [Andro- 
pogon). The species are generally annual, tall, 
broad-leaved grasses, having strong culms filled 
with a juicj' and saccharine pitli, and large 
panicles. Several of them are cultivated as corn- 
plants, chiefl 5 ' in Asia and Africa, particularly 
the common dun-a (5'. vulgarc — Holms Sorghum 
of the older botanists), also called Joar and 
Jowaree in India. It grows 4 to 8 feet high, 
with thickly crowded panicles. It is a coarse, 
strong grass ; its grain is round, a little larger 
than mustard seed. It is a native of the East 
Indies, is extensively cultivated in Asia, and may 
perhaps be described as the principal corn-plant 
of Africa. It is also cultivated to a considerable 
extent in the south of Europe. It is sometimes 
cultivated in Gennany, but the summer is not 
sufficiently long and waim to secure its perfection. 
The climate of Britain is still less suitable. Durra 
yields a verj' abundant produce, in this respect 
even rivalling maize, but the meal does not make 
good bread ; it is excellent, however, instead of 
rice for puddings, and is prepared for food in various 
other ways. The culms ami leaves, although coarse, 
are excellent food foi- horses and cattle, as is also 
the grain. In Armenia it is grown ns fodder, and 
yields as many as seven or ei^it crops. — The seeds 
of the Shaloo or Sugar-gi-ass (S. saccharatum) are 
more pleasant to the taste than those of the 
common durra. It is cultivated in the warm 
parts of Asia and in Africa, and has a diffuse 
and very spreading panicle. The sweet pith of 
the culm is eaten, and is also of value as a source 
of sugar, for which it is successfully cultivated in 
the United States (see Sugar). — Kafir Corn 
(S. _ caffrorum) is largely cultivated in South 
Africa, both by Kafirs and by the colonists; by 
the latter chiefly for feeding horses .— halcpense 
is a troublesome weed in North Italy, like couch- 
gi-ass. Its sweet rhizomes fuinish a local substi- 
tute for sarsaparilla. 

_ Diirrensteili, a village of Lower Austria, is 
situated in a higlily picturesque locality, on the 
left bank of the Danube, 45 miles WNW. of 
Vienna. In its ruined castle, Richard Coeur-de- 
Lion was confined by Leopold of Austria for three 
months. Pop. 650. 

Durslej’j a town of Gloucestemhire, amid 
picturesque scenerj'-, near the Cotswold hills, 
15 miles SW. of Gloucester by rail. Near it are 
quarries of Bath-stone. Pop. of parish, 2344. ■ 

Diiruy, Victor, historian and educationist, 
was born in Paris, 11th September 1811. Destined 
for a designer in the Gobelins tapestry-works, he 
showed singular aptitude for leained studies, and, 
entering the Ecole Normale in his nineteenth year, 
in 18^ became professor of Historj' in the Collbge 
Henri IV. From 1863 to 1869 he was hlinister of 
Public Instniction, and as such carried out some 
important refoims, though his scheme for free and 
compulsoiy education was defeated by the cleiicals. 
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His numerous and important ■works, published be- 
tween 1838 and 1879, include historical geographies 
of the Roman empire, of the middle ages, and of 
France, histories of France and Greece, and his 
magnum mus, the Hisfoire dcs Eoniains jusgu’d la 
mart do Thcodoso (Eng. trans. 6 vols. 188.3-86). 
He became a Grand Officer of the Legion of 
Honour (1867), and a member of the Academy 
(1885). 

Dussek (pronounced DusJieh), jAlf Ladis- 
LAW, composer and pianist, hom 9th February 
1761, at Czaslau in Bohemia, was trained at 
Iglau, Kuttenberg, and Pra^e, and afterwards 
was organist at Mechlin and Bergen-op-Zoom. At 
Amsterdam he met with much success, both as a 
teacher and perfonuer, and here he produced liis 
earliest works for the pianoforte ; he afterwards 
resided at the Hamie, and in Hamburg, Lithuania, 
Paris, Milan, and London (1788-1800), wliere he 
was very popular. In 1803-6 he lived as instructor 
and boon. companion with Prince Louis Ferdinand 
of Prussia, whose death called forth the beautiful 
and pathetic ‘E16gie Harmonique’ (op. 61); in 
1807 he entered the service of Prince Talleyrand, 
and thenceforward devoted most of Ins time to 
composition. He died at St Germain- en-Laye, 
20th March 1812. To liis contemporaries Dussek 
was the greatest of pianoforte specialists ; there 
was a fascination in his style that raised him above 
even Clementi and Cramer. Of the seventy-seven 
numbered opus worlis, besides many without opus 
numbers, which he left behind, all, with few excep- 
tions, were shortly forgotten. 

Dtisscldorf, the chief town of the populous 
district of DUsseldorf, in Rhenish Prussia, is situ- 
ated on the right bank of the Rhine, at the influx 
of the Diissel, 24" miles NNW. of Cologne. It 
was formerly fortified, but its ramparts wei’e 
converted into promenades in 1802. after the 
treaty of Lundvilie. The streets, many of which 
are planted with rows of trees, are regular and 
spacious, while the eleven squares and the ex- 
tensive garden-grounds in and near the town, 
are tastefully laid out and embellished with foun- 
tains and statues. Diisseldorf has recently consider- 
abl,y developed its trade and industries, but its chief 
importance is still as a centre of pt. In the market- 
place rises a colossal equestrian statue of the 
Elector Johann Wilhelm, who founded a famous 
picture-gallery here in 1690, most of which, however, 
was removed to Munich in 1805. The Diisseldorf 
Academy was founded in 1767, reorganised in 1822, 
and attained great eminence during 1822-59, under 
the management of Cornelius and Schadow. Its 
reputation has again begun to revive. The present 
building, an imposing Renaissance edifice, with a 
facade 520 feet in length, was finished in 1879. 
The Art Hall ( 1881 ) contains a gallery of modern 
• paintings. Among the other principal buildings are 
the old electoral palace ( 1710-1846 ; burned 1872 ) ; 
the present palace, the residence of the governor of 
the province ; the govei-nment house, the obseiwa- 
tory, town-hall (1567), theatre, gymnasium, and 
public library (50,000 vols.). Of the 25 churches 
the most remarkable are those of St Andrew, for- 
merly the church of the Jesuits, a handsome and 
highly ornate structure completed in 1629,. and St 
L.ambert, dating from the 14th century. The 
Hofgarten is one of the finest public gardens in 
Germany. Adjoining it is the house and garden of 
the philosopher Jacobi, now the property of the 
famous ‘ Malkasten ’ club of artists.' The iron 
(6000 hands) and cotton (2500 hands) industries of 
Diisseldorf are vei'j' important, and it has also manu- 
^ factures of pianofortes, paper, soap, beer, chemicals, 
tobacco, chocolate, glass, &c., besides mills of all 
kinds, and photographic, lithographic, printing, and 


other institutions. Its rapidly gi-owing commercial ' 
and industrial importance is fostered by its situa- 
tion on the Rhine and at the junction of several 
railwaj’^s. Diisseldorf is also an important edu- 
cational centre. Pop. (1875)80,750; (1885)115,190, 
of whom 84,497 were Roman Catholics. M.ade 
a town by the Duke of Berg in 1288, Diisseldorf 
became the capital of the duchy in 1385; and 
in 1609 passed to the Palatinate. In 1806 it be- 
came the capital of the duchy of Berg, which was 
revived for a brief period by l^Tapoleon, and in 1815 
was united to Prussia. It was made a free port in 
1829. The brothers Jacobi, Heine, Vamhagen von 
Ense, and the painters Coi-nelius and Peter von 
Hess, were bora at Diisseldorf. 

l>IISt is present in the atmosphere from various 
causes. The existence of dust in the air of a room 
or in a liquid is proved bj' the fact that we can 
trace the course of a beam of light through the air 
or the liquid by means of its partial reflection from 
suspended motes. The dust in the atmosphere is 
carried up in part from the earth’s surface by cur- 
rents of air, and in part by evaporation. A great 
part of it is due to volcanic action, and part also, 
the so-called ‘cosmic dust,’ has a meteoric origin 
(see Meteorites). The blue colour of the sky is 
due to the reflection of light from particles of dust, 
possibly even from particles of air. Aitken has 
shown that no condensation of moisture (as in rain, 
mist, fo"; see Fog) could occur without nuclei 
such as dust particles. He has also devised lately 
an apparatus for counting the number of dust 
particles in a given sample of air or gas. 

Dnst-1>rand. See Smut. 

Dusty-foot. See Piepowder Court. 

Dutch is an English form corresponding to the 
German Deutsch (old Diutisk, ‘belonging to the 
people’), which by them is used specifically for 
German, and in. a wider sense is applied to all 
things belonging to the Teutonic (q.v.) stock (Text- 
tones is from the same root), whether High German 
(ITochdexttsch) or Low German (Niedei'deutsch), of 
which Plattdeutsch (q.v.) is a variet 5 ’'. Formerly 
Dutch and Dntchland were used in English for 
‘German’ and ‘Gemiany,’ what is now called 
‘Dutch’ being then ‘Low Dutch;’ but ‘Dutch’ 
has been long restricted in its reference to Holland 
and the tilings thereto pertaining. The people of 
Holland (who call themselves Nederlanasch) use 
their forms Duitsoh, Nederdintsch, as the Germans 
do Deutsch, Nicderdcutsch. For Dutch Language 
and Literature, see Holdand. 

Dutch Liquid is an oily substance obtained 
by mixing chlorine and, olefiant gases, which com- 
bine together and yield Dutch liquid, with the 
formula CoHjCL. It has a specific gravity of 1-271 
(water = 1-000), boils at 185° (85° C),_ is not 
miscible with water, but readily dissolves in ether 
and alcohol. It produces Anresthesia (q.v.), just 
as Chloroforai ( q.v.) does ;_ but the great difficulty 
of preparing Dutch liquid in commercial quantities 
retards its emjJoyment as an an.-esthetic. 

Dutch Metal, sometimes called Dutch gold 
or Dutch leaf, is an alloj' of copper and zinc. In 
other words, it is a kind of bi-coss containin" a large 
liercentage of copper. It is made in the same 
manner as gold-leaf, and is said not to exceed 
incli in thickness. Dutch leaf dissolves in 
strong nitric acid ; trae gold-leaf does Rot- The 
former is also easily tarnished. _ Ordinaiy Dutch 
metal is yellow, but a white Idnd is made, and 
both are used for coffin fm-niture. 

Dutch Rushes. See Equisotum. 

Dutens, Louis, a French -vvi-iter, was bom at 
Tours, 15th January 1730. A Protestant, Im canie 
to England, went as chaplain n-ith the English 



134 


DUTY 


DWARF 


ambassador to tlie court of Turin as bis secretary, 
and afterwards remained as chctrgc-d’affaifcs. He 
held a pension, in 1776 was presented to the ricli 
living of Elsdon, in Northumberland, and was like- 
wise'inade Historiographer Iloyal of Great Britain. 
Hfe died 23d May 1812. He undertook the first 
comprehensive edition of Leibnitz’s works (6 vols. 
Geneva, 1769), and wrote numerous books on the 
history of discoveries, English politics, theology, 
on numismatics and travels, as well as several 
volumes of poems. — His nephew, Joseph Michel 
Dutexs (1765-1848), wrote a PhilosogMe de 
V Economic Politique (1835). 

Duty. See Customs, Excise ; also Ethics. 

Duval, Claude, highwayman, was born at 
Domfront, Normandv, in 1643, and came to Eng- 
land at the Restoration, in the train of the Duke 
of Richmond. Taking soon to the road, he robbed 
many gentlemen of their purses, and ladies of their 
liearts, till, having been captured while drunk, he 
was lianged at Tyburn on 21st January 1670, and 
was buried in the mid aisle of Covent Garden 
church. 

DvoiAk (pronounced Doorzhah), AXTOXIN, 
the Bohemian composer, was born at Miihlhausen, 
near Kralup in the Pramie district, on the 8th 
September 1841. He had more difficulties to over- 
come in his pursuit of education than the niajority 
even of music’s least favoured sons. His father 
was a butcher, and could ill afford to allow his son 
to indulge the tastes which a few lessons from a 
local musician had deeply implanted in the boy. 
At a great sacrifice, however, he sent his son in 
1857 to Prague, which has since been the head- 
quartere of his uneventful life. In 1873, after yeai-s 
of the dullest hack-work in cafe orchestras and as a 
church organist, he composed a hymn for chorus 
and organ which attracted attention. Attention 
begat ever-increasing interest, until two years after- 
wards the Austrian government confeiTed on him a 
staats-stipendium or annual allowance from the 
treasury. Brahms introduced his compositions to 
the musical public in Vienna ; but the work which 
won for him the ear of all Europe was his Stahat 
Mater, which speedily became a favourite, espe- 
cially in England, where it was first performed 
by the London Musical Society in 1883. Tiiis 
work rises above the strong influences of national 
feeling so generally found in Dvorak’s writings 
into a more cosmopolitan atmosphere, and chal- 
lenges comparison with the most univei-sally 
accepted settings of the Latin hymn. Other com- 
positions are songs, &c., very spontaneous and 
delicate {Seven Gypsy Songs, op. 55), and piano- 
forte compositions {Dumlca or Elegy, Fnriante or 
Bohemian Dances, Slav Dunees), in all of which 
he has made veiy large use of national melodies 
and dance rhythms ; also chamber music of great 
beauty {E jlat Quartette, op. 51). His most 
ambitious work is orchestral {Symjdiony in D, 
TO. 60) and choral. Of the latter, the Spectre’s 
Pride ( cantata written for the Birmingham Festival 
of 1885) is comparatively short, and full of that 
pulsing life which is characteristic, of Dvordk’s best 
manner. The Stahat Mater commands the admii’a- 
tion of all earnest musicians, and is probably Ids 
greatest work. St Ludmila ( an oratorio written for 
the Leeds Festival, 1886) is veiy long and dreaiy. 
His efforts in the dramatic line are few and unfor- 
tunate. His opera Dcr Bauer, cin Sclielm, had a 
short-lived existence; but his Jacobin (1889) was 
favourablj' received by good critics. 

Dvorak is a prominent example of the eagenie.ss 
with which a certain school turaed to folk-song and 
national dance as a fountain of originality. So 
long accustomed to Teutonic inspiration, musical 
Europe gladly heard the new rhythms and strange 


hai-monic effects of the Slav races. The character- 
istics of Dvorak’s compositions a're, fiint, the strong 
Czech element which pervades them, and displays 
itself in characteristic rhythmical effects and 
relations of tonalities, peculiar and indistinct to 
AVestern ears ; secondly, the economical and often 
extremely clever use of small thematic material ; 
and thirilly, the large amount of in-elevant ‘pad- 
ding,’ which never nses to the level of Schubert’s 
JfimwKsc/ic Letups. 

Dfvalc, an old name for deadly nightshade. 
See Belladonna. 

Dwarf (A.S. rhccorg, dwerg, or dn-corli; cf. 
Icel. drergr, Ger. zivcrg) is a term applied to any 
organiseir being, but especially to the human 
specie.s, who.se height is much less than the average 
height of their race. The word is often re.stricted 
to tliose eases where there Ims been a nnifonn and 
general airest of growth, except perhaps in the 
nervous system, which is often fully developed in 
dwaris. See Defoiuiities. 

The ancients believed not only in dwarfs, but in 
nations of them. Aristotle declared that the_ report 
of tni.stworthy witnesses testified to the existence 
of a minute race of men, u-ith minute horses, living 
in caves which are washed by the waters of the 
Nile ; and Plinv gives details as to their habits 
and geographical position. There were also, accord- 
ing to later wi-iteis, pygmies (Gr. 2>V^< ‘the fist’) 
in Tlmle and beyond tiie Ganges, (jreek fancy 
delighted to paint their Lilliputian dimensions : 
they cut down every corn-ear with axes ; when 
Hercules came into "their country, they climbed 
by help of laddera up to his goblet, to drink 
from it. 

Of dwarf races of man, the most notable are the 
Bushmen (q.v.), 4 feet 7 inehes high; the Akkas 
((j.v.) in’ Central Africa, about 4 feet 10 inches 
liigh, with whom Emin’s men identified the howles 
of forest dwarfs (‘a venomous, cowardly, and 
thievish race, and veiy expert with their arrows’) 
by whom Stanle.v’s march in 1888 was so harassed ; 
the Obongos on the Gaboon, and the still smaller 
Batwas, 4 feet 3 inches (see Afeica); a tribe 
called hl’Kabba, near Lake Ngami, reported as 
only 4 feet 1 inch ; also the Andaman Islandere 
(under 5 feet), the Aetas in the Philippines, the 
ISIalayan Samangs, the Jai’an Kalangs. The 
Lapps, Ainos, Fuegians, and A'’eddahs are some- 
what t.aller. 

■ Dwarfs play a large part in the mythologj’ of 
the ancient Germanic nations. They had their own 
kings, and dwelt in caves and rocky cavities in the 
interior of the earth, wherein are pnceless treasures, 
metal, and wondrous works of art. It is they wlio 
forge for the gods their armour, who gave Odin his 
spear, and Thor his hammer Miolnir. Some of the 
attributes of the dwarfs are supposed to have been 
derived from an actual race of small stature— the 
Lapps, who occupied part of the Scandinavian 
peninsula before the immigi-ation of the Gothic 
Scandinavian peoples (see Scandinavian Mytho- 
logy, and Grimm’s Dciitsc/ic il/yf/ioCo.qfc). British 
tradition tells of a ‘ Tom Thumb ’ at ICing Arthur’s 
court ; and Gulliver’s Lilliputians are amongst the 
most familiarlj’ known of all dwarfs. 

Dwarfs were not unfrequently retained as court 
favourites or toys down until the 18th centui^’; 
more recently they have been popular as curio.sities 
exhibited in shows. Of ancient dwarfs, Philetas of 
Cos, tutor of Ptolemy Philadelphus, was said to 
have wom weights in bis pockets to keep him from 
being blown away, and a niece of Augustus had two 
dryarfs said to have been onl.y 2 feet 4 inches. 
Gibson and his wife, dwarf.s of Queen Henrietta 
Maria, had a united height of 7 feet 2 inches. 
Geoffrey Hudson ( called Sir Geoffrey, and known to 
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ns from Pcveril of the Peak) was 3 feet 9 inches. 

‘ Bebe,’ dwarf of King Stanislaus of Poland, was 
only 23 inches in heiglit, and died a»ed ninety in 
Paris in 1858. Count Borowlaski, a Pole of birth 
and acconiplishments, was at thirty years of age but 
3 feet 3 inches in height ; he died in England in 
1837. Charles Sherwood Stratton (1838-83), the 
, American dwarf known as General Tom Thumb, 
was exhibited in England by Barnum in 1844. In 
1863, when 31 inches in height, he married Lavinia 
Wai'ren, aged twenty-one, and 32 inches in lieight. 
The}', witli tlieir child and a dwarf called Com- 
modore Nutt, visited England in 1864. The so- 
called ‘ Aztecs,’ and Flynn, a New Yorker called 
General Mite, and only 21 inches high, are among 
dwarfs who have been exhibited in England. 
Jockey's are many' of them practically dwarfs; 
and means are taken to keep down tne stature 
of youths intended for this calling. Unlike 
giants, who are usually' feeble in body' and mind, 
ill-proportioned and short-lived, many' of the not- 
able cTwarfs have been strong for their size, well- 
proportioned, active, lively, and intelligent. Some 
of them have spoken four or more languages. See 
E. J. Wood’s Giants and Dwarfs (1868). 

Dwarfed Trees, gi'owin" in flower-pots, are a 
characteristic ornament in Cliinese and Japanese 
houses and gardens, and the production of them is 
an art which has been carried to great perfection. 
It depends on the prevention of an abundant flow 
of sap, so that whilst the tree is kept living and 
healthful, vegetation does not go on with its natural 
activity'. The trees are planted in shallow and 
narrow flowei^pots ; care is taken that their roots 
never pass into the ground beneath ; they are veiy 
sparingly supplied witli water ; their strongest and 
leading shoots are pinched off, and their branches 
are bent and twisted in various way's. A veiy 
extraordinary dwarfing is the result of these and 
other such processes ; and the dwarfed trees not 
unfrequently' abound in flowers and frait. 

Dwarka, a maritime town of Guzerat, India, 
on the west side of the peninsula of Kathiawar, in 
the dominion of Baroda, 235 miles SW. of Abme- 
dabad. On an eminence overhanging the seashore 
stands a great temple of Krishna, visited annually' 
by' 10,000 pilgi'iins. Pop. 5000. 

Dwight, Dr Timothy, a well-known American 
theologian, was bora at Northampton, in M.assa- 
chnsetts. May 14, 1752, grandson of Jonathan 
Edwards; he studied at Yale College, and was_ 
licensed to preach in 1777. During the War of' 
Independence, he was for some time a chaplain in 
the Continental army. In 1783 he became minister 
of Greenfield Hill, in Connecticut; where he also 
conducted an academy' for twelve y'ears with dis- 
tinguished success, the College of New Jersey 
conferred on him the degree of S.T.D. in 1787, and 
Harvard that of LL.D. in 1810 ; in 1795 he was 
elected president of Y’ale College and professor of 
Divinity'. He died January 11, 1817. His prin- 
cipal work is his Theology Explained and Defended 
in a series of 173 Sermons (5 vols. Middletoyvn, 
Conn. 1818), which has gone through a gi-eat 
number, of editions both in America and in England. 
Among his other writings may' be mentioned The 
Conquest of Canaan ( 1785), an ambitious epic poem, 
and Travels in Eew England and New Yorw (4 vols. 
1821), reckoned by' Southey' the most important of 
Ills works. — A grandson, a second Timothy' Drriglit, 
born in 1828, was in 1886 elected president of Yale 
Univereity', and was a member of the American 
committee for the rerdsion of the English version of 
the Bible. 

Dwina, the name of two important rivers of 
Kussia. — (1) The Northera Dwina lias its origin in 
the confluence of the Sucliona and the Jug, two 


streams rising in the south of the government of 
Vologda, and uniting in 60° 46' N. lat., 46° 20' E. 
long. The Dwina flows generally north-west 
through a flat countiy, to the Gulf of Archangel, 
which it enters by three principal mouths, of which 
only the easternmost is useful for navigation. 'The 
lengtli of the Dwina is about 450 miles (with the 
Sucliona, 760) ; its basin embraces over 140,000 sq. 
m. Its chief tributaries are, on the left, the Vaga 
and Emza, and on the right the Pinega and the 
Vytehegda, the last having a course of some 625 
miles, 500 being navigable. The volume of water 
poured down by this main tributary increases the 
breadth of the Dwina from about one-third to 
neaily' two-thirds of a mile ; near Archangel it 
widens to over four miles. The river is free from 
ice from May' to October, and is a valuable channel 
of inland trade. Its waters also are rich in fish. — 
(2) The ^Yestem Dwina (Ger. Dima) rises in the 
government of Tver, not far from the sources of tlie 
Volga and the Dnieper, and flows at first "WSW. in 
a course almost parallel to the latter stream. From 
Vitebsk it flows WNW. to the Gulf of Riga, which 
it enters after a course of about 580 miles, navigable 
irom the confluence of the Mezha downwards, 
although the numerous shallows and rapids greatly' 
impede traffic. Its basin is estimated at 32,850 
sq. m. ; its average depth of 26 feet at Riga is 
increased to about 40, and its breadth of 1400-2400 
feet is extended in some places to a mile during the 
heavy spring floods whimi overflow wide tracts of 
the low-lying lands on either bank. The Westera 
Dwina is connected with the Dnieper, and so with 
the Black Sea by the Beresina Canal, and by other 
canal systems with the Caspian Sea, and wth the 
Neva and Gulf of Finland, &c. 

Dyaks. or D.-iyaks, is the Malay name for 
the race who constitute the bulk of the aboriginal 
population of Borneo, divided into innumerable 
tribes, differing pretty widely' in language, customs, 
and de^ees of savageness. Physically they closely 
resemble the Malays, to whom they are doubtless 
akin, but are somewhat taller ; they are intelligent, 
hospitable, and unsuspicious, and gieatly excel the 
Malays in trathfulness and honesty. Many' of the 
dialects spoken by' them are little known ; but they 
seem all to fall into some five great geographical 
groups. The coast tribes have adopted many 
Malay' words, and some have completmy' adopted 
the Malay speech. Even the most uncivilised 
tribes have many ingenious arts and industries, 
weave cloth, make excellent steel weapons, and 
erect most serviceable suspension bridges with 
bamboo poles and withes. Their chief weapon is 
the Blowpipe (q.v.), not the bow. The barbarous 
custom or systematic ‘ head-hunting ’ is dying out, 
though the heads of enemies are still cherished 
trophies of the warrior. The Sea-Dyaks were long 
famous as untamable pirates. See Borneo. 

Dyce, Alexander, a' great English critic, was 
born at Edinburgh, 30th June 1798. He spent 
part of his boy'hood at Aberdeen, and had his 
education at the Edinburgh High School, and 
Exeter College, Oxford, where he gradiiated B.A. 
in 1819. He took ordei-s, but soon abandoned the 
clerical calling to settle in London as a busy man 
of lettei-s. His name will never be forgotten for the 
rare combination of learning, patience, and sagacity- 
in his great editions of the dramatists, Peele ( 1828- 
39), Webster (1830; new ed. 1857), Greene (1831; 
in one vol. with Peele, 1858), Shirley' (a completion 
of Gifford’s ed. 1833), Middleton (1840), Beaumont 
and Fletcher (1843-46), Marlowe (1850; new ed. 
1861), and Ford (a revised ed. of Gifford’s, 1869). 
His edition of Shakespeare ( 9 vols. 1857 ; new ed. 
1864-67) is not y’et superseded. Besides these he 
edited between 1831 and 1835 the poems of Shake- 
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speave, Pope, Akensicle,' and Beattie, for Pickering’s 
Alcline Edition of the Poets. Otlier works were 
his edition of Richard Bentley’s works (1836-38), 
of Skelton’s works (1843), anci his Recollections of 
the Table-talk of Samuel Rogers (1856). He edited 
for the Camden, Percy, and Shakespeare societies, 
and was one of the severest assailants of Payne 
Collier’s Shakespeare vagaries, an act of duty which 
ended an old friendship. Dyce died '15th May 
1869, bequeathing his tine library to South Ken- 
sington Museum. 

Dyce, WiLLi.tjr, R.A., painter, was bom at 
Aberdeen in 1806, and at 16 graduated M.A. of 
Marischal College. After acquiring the rudiments 
of his art-education he went in 1825 to Rome, where 
he developed a tendency towards early Italian or 
pre-Raphaelite art. In 1830 he settled in Edin- 
burgh, where, besides painting portraits, he con- 
tributed largely to the exhibitions. In 1837 he 
was appointed master of the ‘ Trustees’ Academy ; ’ 
and eighteen months later he left for London, 
wliere he held various appointments in connection 
with the New School of Design at Somerset House. 
In 1844 be was appointed professor of Eine Arts in 
King’s (College, London. He was one of the artists 
selected to decorate the Palace of Westminster 
and the House of Lords, and at Osborne House 
several works in fresco were executed by him. 
Dyce was elected an A.R.A. in 1844, an R.A. 
in 1848. The following are some of the works he 
exhibited in the Royal Academy : ‘ King Joash 
shooting the Aitow of Deliverance,’ a ‘Madonna 
and Chad ’ ( 1846), a ‘Meeting of Jacob and Rachel’ 
(1850), ‘Christabel’ (185S)j ‘The flood Shepherd’ 
(1856), ‘Neptune assigning to Britannia the 
Empire of the Sea’ — a study for a fresco at Osborne 
(1857), ‘St John leading Home his Adopted 
blother,’ ‘The Man of Sorrows’ (1860), and ‘George 
Herbert at Bemerton’ (1861). Dyce was a man 
of singularly wide culture, and an accomplished 
musician. In 1842-43 he published a sumptuous 
edition of the Prayer-book, with a dissertation on 
Plain-chaunt, and its use in the English sendee. 
He died at Streatham, 14th February 1864. 

Dyck, Sir Anthony Van. See Van Dyck. 

Dyeing is the art of imparting colours to textile 
and otlier materials, such as cotton, silk, wool, and 
leather. It has been practised among eastern 
nations fi-om time immemorial ; and in the Old 
Testament, we read of the purple-dyed vest- 
ments of the high-priests, of linen cloths dyed 
blue, purple, and scarlet, and of rams’ skins 
dyed red. The famous Tyrian purple, obtained 
from one or two species of shell-fisli, is believed to 
have been discovered by an inhabitant of Tyre 
fifteen hundred years B.C. ; afterwards this purple 
became the badge of royalty, and cloth dyed ivibh 
it commanded a princely price. Purple of various 
shades was dyed not only at Tyre, but at Tarsus, 
Alexandria, and other places on the shores of the 
Mediten-anean, though other coloui-s were of course 
employed. The Egyptians, Greeks, and Romans, 
practised the art of dyeing. There is an ancient 
Roman dyer’s workshop with its apparatus to be 
seen among the ruins of Pompeii. Gradually the 
art became more and more widespread as civilisa- 
tion advanced. In earlier times, dyeing was 
much more extensively followed as a domestic 
art than it is at present, but in some outlying 
parts of Europe and even in the Highlands of 
Scotland, the _ colours imparted to home-made 
fabrics are still to some extent obtained from 
native vegetable dyes. Alany of the ordinary dye- 
stuffs and dyeing agents have been used in England 
for more than four centuries, and to these America 
added cochineal, as well as some important dye- 
woods and barks. Dyeing, with colours obtained 


from natural products had reached a high state of 
perfection when Perkin, in 1856, introduced the 
first of the coal-tar colours. Since that date the 
progress of artificial colour making has been so 
rapid, and the application of the new dyes made 
so simple, that it now seems doubtful whether 
many of the older dj’estiiffs and processes can 
continue much longer in use. The experience 
acquired in dyeing with any colouring material 
must not be undervalued on account of its partial 
disuse ; and some illustrations, though of less 
practical importance than they were lately, may 
here be given, in describing the general principles 
of dyeing. 

Assuming that the textile material has been sub- 
jected to tlie cleansing and whitening operations 
described under Bleaching ; that the water is soft 
and clear, and the vessels free from rust and per- 
fectly clean, the ne.xt point to consider is the nature 
of the fibre. Veiy often if this is of animal origin, 
such as silk or wool, a simple immersion in a bath 
containing the colour will dye the fabric ; but colour 
so applied to a vegetable substance as cotton, linen, 
or jute, would be easily washed away. The fibre in 
the latter case requires some special preparation to 
make the d 3 'e adhere, and a mordant is emplo.ved 
for this purpose (see Calico-printing). Dior-, 
dants are usually mineral salts applied to the yarn 
or cloth, so as to leave their bases in intimate con- 
tact with the fibre. A class of mineral coloui-s may 
be fii-st described, as their production depends on 
simple reactions similar to those occurring in the 
use of mordants. One of these colours, chrome 
yellow, has been already noticed under Calico- 
printing. They are the result of an interchange 
of the bases and acids of two soluble salts in the 
material of the fibre, one of the new salts being 
soluble anti i-eadilj’- washed out, the other insoluble 
and the substance having the colour. 

Pimssian blue (q.v.) may be taken as an in- 
stance of this mode of dj’eing. A bath to 
dj’e 7 lb. of silk is made up as follows : 10 
gallons water; 24 oz. nitrate of iron solution, 
specific gravity 1’6; 4 oz. stannous chloride. And 
another bath with 10 gallons water ; _ 6 oz. 
yellow pinjssiate of potash; 3 oz. sulphuric acid. 
The first bath has a temperature of 130° F. The 
silk is turned through it till it is thoroughlj' pene- 
trated with the liquor, then washed, arid trans- 
ferred to the second bath, which is also warm. 
The silk, without washing, is returned to the first 
bath, after which it is again washed and placed in 
the second bath. The firet bath is now strengthened 
with 6 oz. of nitrate of Ron and 2 oz. of stannous 
chloride, and the second bath with 3 oz. of sul- 

E huric acid and 2 oz. of j-ellow prussiate of potash. 

•nee more the silk is returned to the first bath, 
■willed, and transferred to the second bath. After 
this steep, it is wrong out and left for six hours, 
when it is washed, raised, and dried in the air. 

There are several things to be learned from this 
process. (1) The solutions must be dilute; (2) 
several operations are required to get an equal 
shade ; ( 3 ) an acid solution is necessaiy to prevent 
iron oxide from depositing on tlie cloth, and this 
is made more certain by strengthening it in the 
last dipping; and (4) time is given for any action 
of the air before the final washing is given to the 
dyed silk. These or similar mattera require atten- 
tion in dyeing generally. 

Buff is produced on cotton by a bath of nitrate of 
iron, followed bj' one of dilute and clear lime-water, 
washing and drjdng. In this case peroxide of iron 
is left in the fibre, and fomis the colouring material ; 
the nitrate of lime being readily soluble in water, 
washes out. This is an instance, however, in which 
the cloth has been mordanted as well as dj’ed, and 
if we ivish to give it, say, a black or dark purple j 
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colour, it only requires to be immersed in a bath of 
logwood. 

Supposing that in place of nitrate of iron we had 
used a solution of alum or other soluble salt of 
alumina, as the sulphate (alum calce) or acetate 
(red liquor), we should have had the hydrate of 
alumina deposited in the fibre. As, however, this 
is simply white, the appearance of the cloth would 
not have altered ; but if placed in a logwood hath, 
a pink or red colour would be the result, the tint 
and depth varying with the strength of the solu- 
tions. In sucli a case the cloth is dyed with an 
aluminous mordant. 

The mordants most largely used are the salts of 
iron, alumina, and tin. Acetates and sulphates of 
both oxides of iron, as well as of alumina, and the 
two chlorides of tin and stannate of soda, form the 
greater portion of the materials employed. The 
method of using the acetates of iron and alumina 
as mordants has been given in Calico-printing. 
Suppose that cloth is impregnated witli acetate of 
iron, which is a combination of the peroxide of iron 
with acetic acid. This oxide is a feeble base, and 
the acid is volatile. Conseqiiently, when the cloth 
is placed in a hot chamber filled with moist air, the 
acetic acid is expelled, and the oxide of iron is left 
in the fibre, which is what the dyer requires. The 
application of the acetate of alumina as a mordant 
is explained in the same way. 

In the case of salts with non-volatile acids (nitrate 
of iron or sulphate of alumina, for example), lime- 
water, caustic soda, carbonate of soda, or similar 
bodies^ are used to precipitate the mordants in the 
material to be dyed, as in the instances given above. 
But in some kinds of dj’eing the assistance of an 
alkali is not necessary to decompose the salt, as 
merely boiling it with the fibre is sutfioient to 
separate the base and liberate the acid, the cloth 
retaining the former, and the latter adding to the 
acidity of the bath. If fresh alumina were added 
to the bath to combine with the liberated acid, 
the process could go on indefinitely, but when a 
certain amount of free acid has accumulated, the 
fibre ceases to effect the decomposition of the salt. 
In practice this is not the metliod followed, but a 
potash salt of an organic acid is added to the bath, 
the potash of which neutralises the strong mineral 
acid ; the weaker organic acid being set free, which 
has not the same power of preventing the absorp- 
tion of alumina by the fibre. Tartar or argol (im- 
pure acid tartrate of potash) is much used along 
with alum for wool-mordanting, and also in silk- 
dyeing with tin mordants. 

Several salts of tin are much used as mordants — 
the most important being stannous chloride or 
muriate of tin — also called ‘tin salts’ and ‘tin 
crystals.’ Stannic chloride or percbloride of tin is 
likewise used, and a solution of the metal in 
hydrochloric and nitric acids, called ‘ tin spirits ’ 
and ‘oxy muriate of tin,’ is in general use. The 
latter is a mixture of stannous and stannic salts, 
and requires very great care in its preparation. 
The salts of tin ai'e decomposed readily by the 
fibre, and the tin spirits require to be used when 
freshly made, as deposits soon appear in the solu- 
tions. Stannate of soda is also much employed in 
dyeing. When the fibre is charged with it, the 
insoluble stannic acid is liberated with dilute 
, sulphuric acid. 

The mordants mentioned above are employed 
chiefly in _ cotton-dyeing with tlie vegetable dyes 
or the similar artificial alizarin colours. Wool and 
silk are not usually mordanted in the manner 
described, and the following observations apply to 
cotton and other vegetable fibre. The dye-baths or 
‘ dye-becks ’ have been noticed in Calico-printing. 
Often, in dyeing, copper boilers are used with an 
ordinary fireplace for heating them. The dyestuffs 


are used either in powder or raspings among the 
water, or their extracts are employed. The dve 
solutions are generally warm or boiling, and tlie 
goods immereed in them require to be kept in 
constant motion, or nearly so, to insui-e unifonnity 
of absorption. 

Dyeing of Cotton . — The following is a brief out- 
line of- the processes in use for a few important 
colouis : 

Black is produced by steeping the goods in a 
decoction of sumac ; then passing them through a 
solution of acetate of iron. After washing, they are 
next passed through a decoction of logwood. 

Brown is usually obtained by passing the cloth 
through a decoction of cutch or Catechu (q.v.), and 
afterwards through a solution of bichromate of 
potash. Logwooef, fustic, or any of the red colour- 
ing stuffs, can be afterwards added according to 
the shade of brown wanted. 

Purples and lilacs are got from logwood and 
alizailn with mixtures of ii-on and alumina. With 
madder colours, reds and pinks are got by the use 
of alumina and tin. 

Reds are also got from various dj’-ewoods, iis 
sappan-wood, peachwood, barwood, &c., until tin or 
alumina, the cloth being firet soaked in an astrin- 
gent, as sumac or gall-nuts. The coal-tar colours, 
safranine, &c., have almost entirely superseded 
these woods in the dj’eing of reds. 

Yellow is got from fustic, quercitrin bark, Persian 
hemes, &c., with tin or ahunina mordants. Better 
shades of j’ellow are now, however, produced by 
auramine and other coal-tar dj’es. Blue coloui-s 
are not obtained from the natiii'al dj’eing materials 
with the usual mordants, and green is produced 
by dyeing a yellow such as fustic over cloth 
alreadj’ rendered blue. 

The }Dioduction of Prussian blue on silk has been 
fully given, and the same method is .applicable to 
cotton. For the dj’eing of indigo blue, see Calico- 
printing. 

Turkey-red is_ a veiy bright and permanent colour 
on cotton, obtained till recentlj’ from madder, but 
now almost entirely from aliziirin, by a special 
process in the treatment. An oil mordant, as it is 
termed, is employed in combination with the fibre. 
Formerly a coarse olive-oil was made into an emul- 
sion with a weak solution of crude pearl-ashes, 
through which the cloth was passed, then wrung out 
and hung up in a stove. The oil absorbs oxj’gen, and 
thickens into a varaish containing free fattj’ acids. 
The operation was repeated six or eight times. A 
Turkej’-red oil is now sold_ which is chiefly the oleic 
acid of castor-oil in combination with ammonia or 
soda, and of this oil the cloth requires onlj’ one or 
two applications. The cloth is .also mordanted 
with alumina as usual, and then passed into the 
dj’e-bath, which is graduallj' raised to boiling. The 
bath maj' be ch.arged with ground madder, natural 
ali’zaiin, or the artificial product, and generally 
sumac or some substance containing tannin is 
added. The goods are brightened bj' boiling in 
soap solution, -.ind finally in a bath of tin spirits. 

In dj’eing cotton with coal-tar colours (with the 
exception of the azo gioup), the goods are first 
mordanted by passing them through a solution of 
tannic .acid, anti then through one of tartar emetic; 
or thej’ are first passed through a decoction of siunac, 
and afterwards through a solution of stannate of 
soda. The goods are usnallj’ put into the dj-e- 
beck in a cold state, and graduallj’ raised tq_a heat 
of about 120° F. as the dyeing proceeds. With the 
azo group of colours (see below) no previous 
mordanting is required, but a little sulphate of 
soda or common salt is added to the dj’e-beck to 
make the colour go on more evenlj’. These azo 
coloure are dj’ed at a boiling he.at. The reds of 
this group are not very satisfactoiy on cotton. 
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Aniline Hack is produced on cotton yarn directly 
ky the oxidation of aniline with bichromate of 
potash and hydrochloric acid. 

Dyeing of )VooL — This fibre absorbs both colours 
and mordants so much more readily than cotton, 
that for the most part the methods of dyeing it 
differ from those that have been described. Sul- 
phuric acid has little action on wool as conipared 
with cotton, consequently many operations _ in 
wool-dyeing are conducted in acid solutions at high 
temiieratnres, -where cotton would be destroyed. 
An instance of producing a Prussian blue on 
worsteds may be given : ‘Woreted, 100 lb. Make 
cold solutions of 9 lb. red prussiate of potash, 
2A lb. tartaric acid, 21 lb. oxalic acid, and 2 Ib. 
tin composition. Pour these together and add 
the mixture so produced to about 300 gallons of 
water at 100° P., and furtlier add 12 lb, "ood oil 
of vitriol. Enter the goods, turn well, heat up 
slowly to the boiling-point, and boil for half 
an hour.’ 

Here it null be seen no salt with an iron base is 
present to form a Prussian blue, and consequentlj' 
this constituent must be got from the decomposition 
of the red prussiate by the oil of vitriol, the wool 
absorbing the colour as it is formed. A blue pro- 
duced in the way already given for silk would be 
comparatively cheap, but none of the mineral 
colours obtained by the mutual interchange of 
acids and bases in the fibre are successful with 
wool. Wool is dyed to a much larger extent than 
either cotton or silk with dark colours, and for these 
logwood and the astringent dyes catechu, nut-galls, 
sumac, &c., are chiefly used along with indigo, 
alizarin, and fustic for special shades. The wool is 
fii’st, as a rule, boiled with bichromate of potash, 
sulphate of copper, and oil of vitriol, then with the 
dyes — for instance : ‘ Black. For 55 lb. wool. Boil 
with 17 02 . each chromate, bluestone, and oil of 
vitriol for li hour. Dye in 22 lb. logwood and 
4 lb. fustic, b'oiling 1 hour.’ Sometimes the chrom- 
ate is mixed with tartar for the firet treatment of 
the wool, with or without sulphuric acid. Woaded 
blacks are the best for woollen cloths. By this 
method the wool or cloth is firat dyed in the 
indigo vat a Imht or medium shade. It is then dyed 
a chi'ome black by a process the satne or similar to 
that just given in which bichromate of potash and 
logwood are the chief ingredients used. 

Generally when dyes on wool are required to 
stand milling (see Woollen IM.vnufacture), the 
goods are fimt mordanted by boiling them for an 
hour in a solution of bichromate of potash and 
tartar. Brown, olive, drab, and similar coloui's 
are dyed with madder or alizarin, camwood, fustic, 
and logwood, in proportions varying with the shade 
required. 

until quite recently, the most important of the 
materials for dyeing wool, next to indigo, was 
cochineal. It gives with tin and alumina mor- 
dants veiy brilliant pinks, crimsons, and scarlets. 
To produce scarlet the cloth is boiled in tin spirits 
— generally with addition of cream of tartar — ^until 
mordanted with stannic oxide, then washed and 
boiled in the ground cochineal till the solution gets 
colourless, that is, till all the dye is absorbed. A 
second boiling is given with cocliineal mixed with 
a little more mordant and tartar. Benzidine reds 
are now replacing cochineal. 

With coal-tar dyes almost every conceivable 
colour can be obtained on wool. In most cases it 
is only necessary^ to add a little sulphate of soda 
and sulirhuric acid to the dye-beck, no prenous 
mordantin" being necessary. Tin spirits and 
tartar brighten a number of the colours. 

In dyeing wool, alizarin blue solution is said to 
give beautiful deep blue shades, as fast as indigo to 
light and milling, and is regarded as a great success 


as a substitute for the natural dyeware ; artificial 
indigo is as yet too expensive a competitor.' 

Silk, when dyed dark colours, may be used with- 
out the same bleaching operations for the removal 
of the gum, required for brighter tints. The dyes 
and mordants tor these are much the same as for 
wool, but the diaths are usually hot soap solutions 
containing tlie dyes. Cochineal gives a poppy red 
with a tin or alumina mordant, and annotto in 
alkaline solution an orange yelloAv with the latter. 
Archil and safflower give violets and pinks without 
a mordant, but they are fugitive. 

Silk is dyed with the coal-tar colours by a simple 
immersion in a solution in water or, if necessary, in 
spirit. Usually the soap solution of the silk gum is 
taken, and the'colonr brightened by rinsing in acetic 
acid. ' For the o.xyazo dyes sulphuric acid is added 
to the bath. 

Dyestuffs. — The principles of the art of dyeing 
being already stated under the head of Dyeing, 
it is only necessary to notice here, in the first 
place, the more important of the older dyestuffs of 
commerce, and then to give some account of the 
remarkable group of artificial dyes known as the 
‘coal-tar coloui's.’ The first of these was intro- 
duced in 1856, and the number of them now in use 
is considerable. Still many of the older colouring 
materials to a large extent hold their ground, and 
it is bj’’ no means certain that they' will ever be 
entirely displaced by purely’ chemically prepared 
dyes. Natural dyestuffs are chiefly products of 
the vegetable and animal kingdoms. 

Vegetable dyes are obtained from all parts of 
plants, such as the roots, the wood, the bark, the 
leaves, the flowei-s, and the seeds or fruits. 'That 
is to say’, of certain plants one or other of these is 
the dye-yielding part, but sometimes the whole 
plant *is employed. The number of plants which 
yield colouring'materials such as could be applied 
in the tinctorial arts is veiy great, and if we in- 
clude those employed bv savage races, the number 
of these dyestuffs actually used is still large. Those, 
however, which are well known are not very’ 
numerous. A fuller account of a few of the more 
important of those noticed below is given under 
their separate heads. 

Madder (q.v.), from the root of JBuhia tinctorum, 
has been used for dyeing red and for producing, 
along with other dy'cs and with certain mordants, 
compound colours since ancient times. Until the 
discovei-y of a process of making artificial Alizarin 
(q.v.) — the chief colouring principle of madder — ^it 
was largely’ cultivated in the Levant. Madder, and 
not artificial alizarin, is still used for dyeing calico 
in Peraia and some parts of India, but a compara- 
tively’ small quantity’ is now brought to western 
Europe. There are other two species of Kubia 
yielding dyes somewhat resembling madder which 
are employed in India. These are li. cordifolia .and 
R. siklrimcnsis, the dy’e from the former being 
called ‘ manjit ’ or Indian madder. 

Garancine is a red dy’estuff prepared by’ treating 
spent madder with sulphuric acid. It is of less 
importance now than formerly. 

oafflower, from the flower-heads of Carthanms 
tinetorins, yields both a red and a yellow dye, but 
it is only tlie former that is useful. The red, .or 
rather pink, is a beautiful, thougli not a permanent, 
colour applied to the dyeing of silk, and more spar- 
ingly to cotton. It is a costly’ material, and before 
the introduction of aniline colours, the cultivation 
of safflower was an important industiy in India. 

Brazil-wood (q.v.), obtained from one or more 
species of Cies.alpiriia, according to some authorities 
from C. braziliensis, according to others from 0. 
eclnnafa.^ Peachwood and Lima-wood are probably' 
mere -varieties, and the -colouring matter from all 
three is supposed to be identical. These red-woods. 
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as they are called, are chiefly used for cheap calico 
prints, and to some extent for dyeing silk. 

Archil (q.v.) and Cudbear ( q.v.) are dyes prepared 
from lichens. ' The colouring principle in each 
appears to be the same, and in fact there is no 
essential difference between tlie two stuffs. Archil 
is of a purple colour, and is most useful, along with 
otlier colouring, mattera, in the dyeing of wool 
various shades of brown and chocolate. 

Panama Crimson. — This dye is used by the 
natives of the Isthmus of Panama for dyeing their 
straw-hats a fine crimson tint, which is said to 
withstand in a remarkable manner the action of 
sun and rain. It is obtained from a vine, bat is 
scarcely known in commerce. 

Chrysammic acid is a dye obtained by treating 
Aloes '( q.v. ) with nitric acid. From it a purple can 
be obtained on silk, l)lack on wool, and pmk on 
linen. It can be used with advantage along with 
aniline dyes. 

Barieood and Camwood (q.v.), which are pro- 
duced bj' the same tree, are employed in the 
ground state alon^ with proper mordants for dye- 
ing wool quiet reds and reddish browns ; also for 
producing an imitation of Turkey-red on cotton. 
On wool the colours are permanent, but the dj'e on 
cotton is less so. 

Quercitron. — From Jhe bark of Qiierciis tinctoria 
a useful j'ellow dye is obtained. An extract of this 
bark called ‘flavine’ is used by u’oollen-dyers. 
Quercitron bark is most largely used as the yellow 
part in compound coloui-s. 

Fustic (q.v.). — ^There are two dyestuffs called by 
this name ; the one is ‘young fustic,’ and the other 
‘old fustic.’ The latter is tlie ])roduce of Morns 
tinctoria, a large tree growing in Central America, 
and is the more important. The wood of tliis tree 
is gi'ound, or an extract of it is made, and used like 
quercitron bark in the dyeing of compound coloure 
on wool and cotton, for which it furnishes the 
yellow part. 

Persian Berries, the fniit of Ehamnns infectonns, 
and perhaps other species. They are known also 
as Yellow Berries, French Berries, and Turkish 
Berries. The fruit is not much larger than a pea. 
The dye is employed for ivool, but most largely in 
the printing of calico as the yellow part in such 
colours as green or orange. A decoction of the 
berries is made. The coloirv obtained is bright, but 
not very permanent. 

Turmeric, the root of Curcuma longa, a plant 
largely cultivated in South Asia. It is rich in 
yellow colouring matter, which is, however, very 
fugitive. It is one of the few dyes Avhich will fix 
itself on vegetable fibre without the help of mor- 
dants. Turmeric is largely used for colouring test- 
paper for chemical purposes, but its use as dye for 
textiles is falling off. 

Annatto or Arnotto (q.v.), a preparation from 
the seeds of Bixa orellana. It produces a buff 
colour upon cotton, and a flesh colour upon silk, no 
mordants being required. The colom-s obtained 
from this dye are fugitive. The chief use of it is to 
improve the appearance of other dyed colours. 

indigo (q.v.) is obtained from two or three 
species of Indigofera, chiefly I. tinctoria. The 
indigo-plant is found wild over most parts of 
India, but generally near places where it has been 
cultivated. In that country the plant is exten- 
sively grown, there being two sowings in the year. 
It is cut Just as the flowers begin to appear, ' The 
process of extracting the dye consists in steeping 
the plant for twelve hours, or luther more, in a vat 
with water, after which it is transferred to another 
vat where men agitate the liquid with sticks, 
thereby effecting the oxidation of the gi-een colour- 
ing matter into blue particles of indigotin, which 
settle down as a sediment. This is next boiled for 


five hours and repeatedly passed through a strainer, 
by'w'hich the dye-particles are separated. After 
drj-ing, the dye is pressed into slabs 3^ inches 
thick, from which the cubes of commerce are cut. 
For other plants from which indigo can be obtained, 
see Indigo. This dye is one of the oldest known, 
and is' still largely used for the dyeing of wool and 
cotton. See C!alico-peinting. 

Woad. — This is believed to be the blue dye with 
which the ancient Britons stained or coloured their 
skins. It is obtained from the leaves of the craci- 
ferous plant Isatis tinctoria, which has been long 
cultivated in Great Britain. In England woad is 
still used along 'with indigo in the dyeing of wool, 
but it is no longer enqdoyed in France or Ger- 
niany. 

_ Logwood (q.v.). — This w'ell-known dyestuff con- 
sists of the heart-wood of Eccmatoxylon eampech- 
ianum, a tree indigenous to Central America. 
Applied in small quantity to textile' materials, 
the colour which logwood gives to them is a fugi- 
tive blue. At some places on the Continent it 
is used along with a mordant containing a large 
proportion of alum to dye wool a blue colour. It is 
employed to some extent as the blue part of com- 
pound colours in the dyeing of cotton, but the chief 
use of logwood is in the production of different 
shades of black on cotton and wool, for which suit- 
able mordants are necessary. This dye stands best 
when applied in large quantities for dark colours. 

The following vegetable dyes are_ of some import- 
ance in India, a few of them being also used in 
Europe; Sappan-wood (Ciesaljiinia Sappan) yields 
a red colour; Sanders-wood (Pterocarpus santa- 
linus), a pink; Catechu (q.v.) (an extract of A cnem 
Catechu), browns, drabs, and grays; the roots of 
, Morinda citrifolia, a useful red ; the twigs of 
Strobila7ithes Jiaccidifolius, Assam indigo; the fruit- 
rind of the pomegranate {Punica granatum), a 
yellow; and the powder called ‘kaniala,’ from the 
fruit of Mallotus 2 >hil{ppincnsi$ (otherwise called 
Bottlera tinctoria). 

Several plants, either indigenous or naturalised, 
in Great Britain yield dyes. Among others, weld, 
the stalks of Reseda luteola, was used for dyeing 
yellow up to recent times. Dyer’s Broom ( Genista 
finctoida) also j’ields a yellow colouring matter. 
From Bhamnus cathai'ticus and R. frangula green 
and yellow dyes are obtained. The cultivation 
of the common yellow bedstraw (Galium verson) 
for red and yellow dyestuffs was at one time 
attempted. 

The following are the chief dj^es derived from 
animal substances : 

Cochineal (q.v.), obtained from the insect Coccus 
cacti, is the most important red colouring matter 
for animal fibres. See above. 

JCeiines. — A colouring matter which, thoudi not 
obtained from the same insect, is identical with 
cochineal. Several species of Coccus, of which the 
most common is C. ilicis, yield kennes. This dye- 
stuff is chiefly employed for dyeing woollens and 
leatlier in the countries of which the insect is a 
native — viz. Spain, Turkey, Morocco, and the south 
of France. 

Lac-dye. — ^In the washing of stick-lac (see Lac), 
the colouring matter secreted by the lac insect 
(Coccus laeca) is dissolved in the water, and 
recovered by boiling down the washings. The red 
dye is then made up in the form of small cakes. 
Lac-dye usually produces duller red coloure than 
cochineal, but from a pure extract of it the_ same, 
or very similar, coloure are obtained. It is still 
used as a dye in India, but veiy little now in 
Europe. 

Mmcxidc. — This beautiful and delicate purple 
dye, prepaied by the action of dilute nitric acid 
upon uric acid and treatment of the product with 
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ammonia, was largely nsecl in 1855 and 1S5C for 
dyeing wool and silk, and for printing npon calico. 
The uric acid required for its production was got 
from guano. !Murexide had only been tried for 
a year or two wlien its manufacture was rendered 
unprofitable by the introduction of aniline colours. 

The only mineral dyes of much importance are 
Prussian Blue and Chrome Yellow (q.v.). The 
inetliod of producing the former is given under 
Dyeixg, and the latter under Cauco-prixtino, 
where the purely pigment colours applied to cotton 
cloth, such as artificial ultramarine, are likewise 
noticed. 

Coal-tar CoZours.— The dyes now manufactured 
from products obtained in the distillation of 
coal-tar are extremely numerous, and new ones are 
daily added to the list. IVith the exception of 
anthracene, from which artificial alizarin is pre- 
pared, the raw materials chiefl 5 ' used are the 
naphtha or benzene and carbolic acid ; naphtha- 
lene, a crystalline solid body, has lately been com- 
ing much into use as well, more especially for 
ciYes competnrg wrdiV ciiuilrnnjici'. TiVesif srfi5r'5riii'rei5S', 
although not constitutin" a lar"e percentage of the 
tar, are more tlian sufficient in amount for any 
supply that could be required, the quantity of tar 
from the g.as-works in Great Britain alone bein" 
nearly half a million tons per annum. Tlie total 
annual value of these colours produced in England, 
Germany, and France is about £4,000,000. 

The rapid development of this industry is the 
result of the progress of organic chemistry, and 
these dyes can only be understood and classified 
from a chemical noint of view. Leaving out artifi- 
cial alizarin ana indi"o at present, tiicse colours 
may be aivanged in tlirce divisions : ( 1 ) Aniline 
Dyes. — These are compound amines, bodies of 
the nature of bases. (2) Phenol Dyes. — These 
are derivatives of carbolic acid or phenol and 
similar chemical bodies, and have more or less 
acid properties. {3) Azo Dyes. — Tliese are bodies 
containing azote or nitrogen connecting two gi-onps, 
and may be neutral, but the groups may also be 
either of a basic or acid nature. 

1. Aniline Dyes. — The preparation and pro- 
perties of aniline have been described under that 
head. A base of the same series, toluidine, and 
another from naphthalene, .are used along with it 
for certain coloui-s. The method of preparation for 
all these bodies is nearly alike — viz. by the action 
of nascent hydrogen on the requisite nitro-com- 
poiind and distillation of the product with soda. 
Iron filings and hydrochloric acid are generally 
taken to obtain the hydrogen. 

IVIien a mixture of aniline and toluidine is heated 
with arsenic acid for several hours to a temperature 
of about 380° F. , a mass is left from which rosani- 
line is separ.ated, the compounds of which chiefly 
form the aniline dyes. Stannic chloride can be 
used in place of .arsenic acidj but the Latter gives 
better results ; careful attention is required in the 
separation of ai-senic from the dyes. The residue 
after cooling is powdered and treated with boiling 
water, _ which dissolves arseniate and araenite of 
rosaniline, and leaves a residue containing other 
colouring mattei-s. AVhen the solution has common 
salt mixed with it, double decomposition takes 
place, and tbe arsenical salts remain in solution, 
while ros'aniline as hydrochloride is precipitated. 
This substance is not insoluble in water, but in water 
containing s.alt it is precipitated or ‘ s.alted out.’ 

The mixture of bases treated, called ‘ aniline oil,’ 
combine with o.xygen from the arsenic acid, which 
removes hydrogen in the form of w.ater, the residues 
coalescing into the more complex molecule of the 
colouring matter. Another process — the one now 
chiefly used — for the prenar.ation of rosaniline is 
heating aniline with mtrooenzine, protochloride of 


iron, .and iron filings ; in this case the oxygen is 
derived from the nitrobenzene. The residue is 
tre.ated as in the previous process. The product is 
purified by crystallisation from w.ater, and the 
hydrochloride of rosaniline so obtained is the colour 
magenta. 

Eosaniline itself is colourless, and crystallises in 
needles or plates. It separates from magenta on 
adding soda to its solution, not being verj' soluble 
in water ; it dissolves more re.adily in alcohol. It 
forms s.alts with acids, and these are the aniline red 
dyes. Magenta, or fuchsine, is chiefly hydrochloride, 
roscine the acetate, azaleine the nitrate, but pure 
simple salts are not usually sold. The salts have 
usually a green metallic lustre, and red in thin 
plates'by transmitted light. The solutions have an 
intense crimson colour, .and are not fluorescent. 

Rosaniline is accompanied, as usually m.anufac- 
tured, by an almost similar substance — pararosani- 
line. The diflcrence is that of homologues of the 
same series, and as pararosaniline is the lower, we 
shall use it in the following comparative formulfe, 
ehan'ing the feprVtcenrents- ymclueing the raiieas 
coloui's. 

Methane (marsh-g.os), CHi, is the simplest of a 
scries of hydroc.arbons, and contains 1 atom of car- 
bon .and 4 of hydrogen. Tiie hydrogen atoms may 
be replaced one after another by various elements 
or compound groups. In chloroform 3 are replaced 
by chlorine, giving the formula CHClj ; and if this 
body, under certain conditions, acts on benzene, 
Cellc, we get hydrochloric acid and a hydrocarbon 
named tri-phenyl-methane. 

CHCl, -t- 3C<iH„ = C(C5H5)3H -4 3HC1. 

The substitution products, or their compounds, 
derived from this hydrocarbon are the various 
aniline dyes. 

By treating tri-phenyl-metliane in the same 
manner as benzene is treated to get aniline, we get 
a tri-aniido b.ase termed p.araleuc.aniline. By the 
addition of an atom of oxygen to this body we get 
pararosaniline, which by solution in acids, as already 
stated, forms the aniline reds. The following are 
the respective fonnuke : 

Tri-plienyl-inetlianc. F.aralciicanilinc. Pararosaniline. 

rC.H. 


Ui. 


pi c;h;-nh; pj _ 


Aniline Blue. — "When the hydrogen atoms in the 
amido gi oiips (NH„) become replaced in pararosani- 
line by phenyl, Cofis, methyl, CHg, ethyl, CoHs, or 
similar gi-oups, the aniline blue colours are pro- 
duced. The ordinaiy spirit soluble blue has an 
atom in each of the amido gimips replaced by 
phenyl, .and is the hydrochloride of triphenylated 
pararosaniline, and has the following formula : 


CoH,N 


- CoHa 


CoH.N - C„H,-HC1. 


This blue is obtained by heating rosaniline to a 
high temperature with a large excess of aniline 
along with some benzoic acid — the action of which 
is not undei-stood. Ammonia is formed during the 
operation, and escapes .along with the e.xce.ss of 
aniline, which is distilled off. When the action 
ceases, the product is cooled, and excess of hydro- 
chloric acid added, which forms .an insoluble com- 
pound of the base, giving, when w.ashed and dried, 
the spirit blue. 

It will be seen bj' the fonnula that there are still 
two free atoms of hydrogen in the amido groups. 
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These can be substituted by methyl ov ethyl, and 
blues of a purer shade obtained. All the varieties 
are only soluble in spirit, and to a small extent ; 
they give very pure blue colour's. 

Soluble Blue. — TJie spirit blue, so called from 
being insoluble hr -water, is to a large extent con- 
verted into a compound solirble in water, temied 
‘ solirble blue,’ thereby giving it a muclr wider 
range in its application. The compound is a sul- 
phonic acid salt, and is prepared in the usual 
manner by mixing with sulphuric acid,- gently 
warming, and .after a time pouring the mixture 
into cold water, in which the free acid is insoluble. 
After washing, it is cautiouslj’ dissolved in soda 
solution, and salted out. It is then dried gently, 
forming a brownish cake. It dissolves readily in 
water. This is monosulphonate of the dye, and 
called alkali blue. 

'Water Blue or Cotton Bhie is a trisulphonate, 
and is prepared by longer heating at a temperature 
a little over 212“ F. The excess of sulphuric acid 
used is separated from the solution by milk of lime, 
this sulphonic acid being soluble in water. It is 
converted into a soda or ammonia salt. 

Methyl Violet. — If five of the amido-hydrogen 
atoms in rosaniline are substituted by methyl, this 
colour is produced. The methjd groups are substi- 
tuted in the aniline, and the process of oxidation is 
then nearly the same as in the preparation of 
magenta. Pure di-methyl-aniline is treated with 
chloride of copper, and some common salt is used 
to moderate the action. After the mass is cold it 
is carefully treated with water, to form a strong 
solution of the salt, in which the colour is insoluble, 
i^ter the salt is carefully drained off, the colour is 
dissolved in water and any copper removed by sul- 
phuretted hj'drogen. The siut or form in which 
this colour is sold is often a double chloride of the 
colour base with chloride of zinc, which is crystal- 
line. The double zinc salts are frequently used for 
a similar purpose, as they crystallise readily, giving 
the product a definite form and appearance, and the 
oxicle of zinc is readily soluble in acids and in caustic 
alkalies, and having no colour does not interfere 
with the d3'es. 

Benzyl-rosanilme Violet. — The methjd groups in 
the ■violet described can be replaced bj^ heating the 
colour with the chloride of benzyl, a bodj^ prepared 
with toluidine, the benzyl gr oup, C7H7, producing 
a bluer colour. 

Malachite Green. — This is a colour belonging to 
a class having only two amido groups in tri-phenyl- 
rnethane. The formula will best illustrate its 
structure. That of brilliant green is also given. 


The formula will best illustrate its 
That of brilliant green is also given. 
Malachite Green. - Brilliant Green. 

(■CeH, - rCA 

Hc^,-N(CH3)c ^ic«H,-N(CeH5)j 


In malachite green 4 hydrogen atoms are replaced 
in the amido groups bj’- methyl, and in brilliant 
green bj' ethjd. These colours are chiefly sold as 
zinc double salts or oxalates. Tliej^ generallj' have 
a rich metallic lustre, and are readilj’- soluble in 
' water. 

Helvetia green and others are sulphonic acid 
derivatives of these colouring matters. 

2. Phenol Dyes. — ^IVheu tire hj'drogen atoms of 
benzene are replaced by hj'droxyl, OH, bodies of 
an acid or semi-acid kind are formed, called phenols. 
These are mono-acid, di-acid, &c., according to the 
number of hydrogen atoms substituted. This is 
seen in the following forraulte : 

Benzene CgHj ; 

Phenol, carbolic acid CgHjlHO); 

Kesorcin, di-hj'droxj'l-benzene..CjHj(HO)5; 

Pj'Togallic acid CsHjfHOlj. 


Naphthalene yields the most important bodies of 
this class, called naphthols. A general method for 
their preparation is to melt the sulphonic acid of 
the hydrocarbons with caustic soda, and add to the 
solution of the residue an excess of hydrochloric 
acid, which separates the phenol. 

Some of the important j'ellow dyes are nitro com- 
pounds of these bodies. They are got by cautiously 
mixing the phenols with strong nitric acid, and 
generally finishing with the aid of heat. Practi- 
callj' better results are got bj' first forming the 
sulphonic acid. 

Picric Acid is tii-nitro-phenol. Its formula 
is CgHjfNOnlsOH. _ It is sparingly soluble in 
water, to which it gives an intensmy bitter taste, 
recognisable iir fibres which have been dj'ed with 
it. It cij'stallises in thin j’ellow larrrinar. The 
salts form fine crystals, and are more or less 
e.xplosive. 

Naphthol Yellow, Martins’ Yellow. — This is di- 
nitro-naphthol, and was the first colour of value 
made from naphthalene. It is insoluble in water, 
blit gives fine j-ellow or orange coloured salts, 
cr-ystalline anti soluble in water. Thej' closely 
resemble the iricrates. A sulphonic acid of this 
J'ellow is also used as a dj'e. 

Rosolic Acid, Aurin. — If tii-phenj’l-methane con- 
tained phenol instead of amine groups, as in rosani- 
line, it would represent these dj’es. In fact, the 
rosolic acids and rosanilines are convertible into 
each other. These dj’es are now of little import- 
ance in practice. 

Phthaleins. — These form a very important class 
of (Ij'e-j’ielding materials, and are formed hy the 
union of phenols with the anhj'diide of phtlialic 
acid. Phthalic anhydride is obtained from naph- 
thalene by first forming a chlorine addition product, 
and then oxidising with nitric acid. Crude phthalic 
acid so obtained is converted into water and the 
anhj'dride of phthalic acid (which is volatile) by 
heating. 

Gallein was the first discovered of these colours, 
and was produced by heating pyrogallic acicl with 
the anhj’dride. It is chieflj’ made into cerulein. 

Cernlcin is obtained from gallein bj’ heating with 
sulphuric acid to 400“ F. till the colour changes 
to brownish-green, then, on cooling, mixing with a 
large quantity of cold water. The treatment has 
removed an atom of water. The ceinlein forms a 
blackish powder. It is insoluble in water, but dis- 
solves in alkalies with a beautiful green colour. 

Flnorescein, Eosin. — ^This is the resorcin phtha- 
lein, and is prepared bj’ heating the materials to 
400“ F. till water ceases to be given oft’. The 
mass remaining is fluorescein. From the remark- 
able fluorescence of its compounds it derives its 
name, and an alkaline solution of it is taken as 
a striking example of this phenomenon. It is 
slightlj’ solirble in water, with a j’ellow colour, and 
in the dry state is a reddish crj’stalline powder. 

Fluorescein itself is scarcelj’ used as a dye. But 
when part of its hydrogen is substituted bj’ bromine, 
chlorine, or iodine, the beautiful dj’es called eosins 
are formed. The tetrabrominated eosin, or rather 
its potash salt, has been most largely used. It 
forms red cr-j’stals with j’eUowish-gr-een reflections. 
The solutions are rose-coloured rvith intense green 
fluorescence. One of the most beautiful colours of 
this group is the replacement by 2 chlorine and 
4 iodine atoms, called phloxine. Methj’l and ethyl 
ethers of tliis body are also dj’estuffs. 

3. Azo Dyes. — ^Che first section of_ the coal-tar 
colour's consisted of aniline and_ similar bodies 
coalesced into more complex basic forms. The 
second of phenols, with substitutions j’ielding acid 
compounds. The third sectroii, now to be ccm- 
sidered, in its simplest form is neutral, but bj’ 
reactions with amines (bases) or phenols (acids) 
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can produce colouring bodies ■with the chemical 
properties of either of the other sections. Tliis 
class is obtained by a reducing action on nitro 
compounds, leaving two residues in combination 
by the mutual aliinity of the nitrogen atoms — 
hence the name, from azote (nitrogen). The. con- 
struction will be understood from the following 
equation : 

N i trobenzenc. Azobenzene. 

'SQHsNOa + 4H„ = 4H„0 + CJI.'NNCeSy 

■\Ve have here, it will be seen, simple phenyl groups 
combined witli two nitrogen atoms, and from the 
absence of amido or hydroxyl groups, the substance 
is neither basic nor acid. If in place of nitroben- 
zene a nitro derivative of a diflerent hydi'ocarbon 
had been taken, a coiTCsponding _azo compound 
would have been produced. The principal develop- 
ment of the coal-tar colours of late years has been 
connected with this reaction. It can be seen that 
by manipulating the liydrocarbon groups _'rith 
amido and hydroxyl groups as uith the bodies in 
the other sections of the colours, any number of azo 
dyes may be obtained. 

*Most of these dyes from benzene and the lower 
members of its series are yellow or brown, but 
when hydrocarbons with more carbon atoms are 
used, such as cymol and naphthalene, reds and 
blues are produced ; some of the scarlets hfiving 
almost displaced the colour's from cochineal. 

Bismark Brown, Pheni/lcne Brown, <Dc. — ^This is 
an example of a colour with amido derivatives, .and 
is selected as being the first of the azo colours 
having a manufacturing success. It is prepared by 
the action of nitrous acid on the di-amine of pheny- 
lene. The reaction is shown in the equation : 

2CeH,(NHo)» + HNO„ = 2H.0 + 
NHj-CeH'NNCsHjsi NHj). 

These colours are very easily prepared ; as a rale the 
colour precipitates when its components are brought 
together. Besides the dyeing of cotton and wool, 
this colour is much used for dyeing leather. It is 
used as the hydrochloride, a dark powder. 

Fast Yellow is the potassium salt of a sulphonic 
acid. Its constraction is seen by the formula : 

KSOj-CgHjNNCsHyNHo. 

Oxyazo dyes are prepared with phenols, and have 
become the most important of the coal-tar coloui-s. 
They are nearly all sulphonic acid compounds, and 
used in the form of soda salts of these acids. The 
yellow and orange colours are sold as Tropmolins ; 
fast red, Roccellin ; claret red, Bordeaux ; scarlets, 
Biebrich, Crocein, iSfcc. An example may be given 
of the composition of one of these colours, first 
known as !Meister’s scarlet, now sold as scarlet G : 

CH3)„NNCi<,H,( oh ) { HSO,),. 

This dye is the sulphonic acid itself, but usually an 
alkaline salt is employed in the dyeing process, as 
the acids are more or less insoluble. A compound 
of the acids ivith alkaline bisulphites has lately 
been used with some success. 

Tlie benzidine and allied colours recently intro- 
duced belong to the tetrazo group of the oxyazo 
dyes. These have the valuable property of dyeing 
cotton wthout a mordant. Almost any shade of 
blue, gi-een, yellow, and red can be obtained from 
them. They stand scouring and milling, and are 
considered fast to light on wool; but some, at 
least, are not permanent on cotton. There exists 
a strong belief that the benzidine colom-s will be 
those most largely made from coal-tar products in 
the future since they are so simply applied. See 
Phenyl Cojipounds. 

Anthracene Byes. — These are only a small 
group, and are regarded rather as artificial produc- 
tions of the natural colours of madder than coal-'tar 


colours. Artificial alizarin is now, however, manu- 
factured on a large scale, and has almo.st completely 
taken the place of the natural product. In England 
it was first made in 1870. In the manufacture of 
these dyes antlu-acene is fii-st converted into anthra- 
qiiinone by oxidation with solution containing 
miromic acid, and then into sulphonic acid, or 
Lather sulphonic acids, for there are several fomied. 
This requires fuming sulphuric acid, and a tempera- 
ture of 320° F. The acids are converted into soda 
salts, and may be separated by cr^-stallisation. 
Mono-acid produces blue, di-acids more of the red 
and orange colours. 

The soda salts of the sulphonic acids are now 
mixed witli a small proportion of chlorate of potash, 
and heated under jiressure with caustic^ soda to 
400° F. W twenty -four hours. Water is added 
in sufficient quantity to keep the sodn_ liquid, .and 
the mixture requires to be constantly stirred, or the 
materi.als would not come together. The mass 
obtained is ground .and dissolved in water_ neu- 
tralised with hydrochloric acid, when the .alizarin 
separates. It is filtered .and pressed. 

Aliaaiin ns so)ii contains tince coionAn}’ matters 
— ali7.arin, giving blue ; anthrapurpurin, red ; and 
flavopuraurin, orange shades. They maj' all be 
produced sepanately from the diflerent sulphonic 
acids. Their properties as dyes are similar. 

AHijiciul Indigo. — Tiiere are two processes for 
preparing this material from coal-tar derivatives, 
and both are complicated ; see under Indigo. ' 

See Benedikt on Coal-tar Colours (1880), and Perkin 
on the siune subject in the Journal of Chemical Industry 
(1885) ; Crookes on Dyeing and Tissue-printing (1882) ; 
O’Neifi on Calico-printing, Dyeing, Ac. (1878); and 
various articles in the Textile Manufacturer Journal. 

Dyer, Geobge, .antiquary .and scholar, was born 
in London, March 15, 1755 ; and educated firet at 
Christ’s Hospital, and afterwards at Emmanuel 
College, Cambridge, which he entered in 1774. He 
took Ids degree of B.A. in 1778. During the next 
fourteen yeai-s he w.as variously eng.aged, chiefly at 
Cambridge, .as tutor and usher, but he finally 
settled in London in 1792. Here he devoted him- 
self principally to litenature, and produced, among 
many works of less note, the History of the 
University and Colleges of Camhridge (1814), and 
Privileges of the Univei-sity of Camhridge (1824). 
He also contributed largely to the New Monthly 
and Gentleman’s Magazine, made indexes, and cor- 
rected for the press. He contributed the original 
matter to Valpy’s classics, 141 volumes ( 1S09-.81 ), 
but became blind when his work was done. The 
incident of his walking into the New Kiver and 
being nearly drowned is chronicled by Charles 
Lamb in his essay 'Amicus Eedivivus.’ He died 
in Ciiflbrd’s Inn, 2d ]March 1841. Dyer was a man 
of remarkable straightforwardness and honest}' of 
character, qualities which are everywhere discern- 
ible in his works. He was destitute of humour, 
slovenly in dress and in his home surroundings. 

‘ For integi-ity and single-heartedness,’ Lamb ranked 
him ‘among the best pattei-ns of his species.’ He 
was also a poet, although now forgotten, and never 
famous. 

Dyer, John, an English poet, w.as bom about 
1700, near Ll.andilo, in Carmarthenshire, and 
educated at Westminster. On tlie death of 
his father, a solicitor, he abandoned law, and 
took to art, rambling over South Wales and the 
English country ne.ar. In 1727 he published his 
poem of Grongar Hill, remarkable for simplicity, 
warmth of feeling, and exquisite descriptions of 
natural scenery, which it was much more a merit 
for a man to see then than now. He next travelled 
in Italy, returned in bad health to publish a second 
poem, the iZm'us of Rome (1740), took ordera, and 
became vicar of Catthorpe in Leicestershire in 
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1741, which he exchahged later for the Lincoln- 
shire livings of Belchford, Coningsby, and Kirkby- 
on-Bain. He died in 1758. The year before his 
death he published The Fleece, an unpretentious 
didactic poem, which had the honour to be praised 
by AVordsworth in a sonnet. 

Dyer, Thojias Henry, an industrious archte- 
ologist and historian, born in London, May 4, 
1804. In early life he was engaged in the AVest 
India Hade, but he ultimately devoted himself to 
literature, and qualified liiniself as an authority on 
classical antiquities by extensive travel on the 
Continent and prolonged study of the topography 
and antiquities of Rome, Pompeii, and Athens. In 
1865 he was made LL.D. by the university of 
St Andrews. His works are a Life of Calvin 
(1850), History Modern Europe [4: vo\s. 1861-64), 
History of the City of Borne (1865), History of the 
Kings of Borne ( 1867 ), Buins of Pompeii ( 1866; 2d 
ed., substantially a new work, entitled Pompeii: 
its History, Buildings, and Antiquities, 1868), and 
Ancient Athens (1873), besides numerous articles in 
the Classical Museum and Dr Smith’s Dictionaries 
of Biography and Geograqdiy. He died at Bath, 
30th January 1888. 

Dyer’s Broom. See Brooji. 

Dying Declaration. See Declaration. 

Dyke, or Dike, an artificial mound along the 
bank of a river or seashore, erected for the purpose 
of preventing inundation ; but dyke is also used in 
the sense of ditch, another form of the same word. 
Dykes or embankments, in some form or another, 
are in use in most low-lying countries, as in the 
English Fen Country and alon" the Lower Missis- 
smpi (q.v.). But the classical land of dykes is 
Holland, where as early as 10 b.o. the Roman com- 
mander Drusus made embankments. Besides the 
rivei'-dykes, and those which help to keep the 
polders (see Polder) drained, the kingdom of the 
Netherlands possesses, where the shores are not 
defended by sand-dunes, no less than 1550 miles of 
sea-dykes, erected and maintained at enormous cost. 
One, the AVest-Kappel dyke, is 12,648 feet long, 
and 23 feet high, with a seaward slope of 300 feet ; it 
is protected by piles and stone- work, and has a road 
ancl a railway on its top. Great destruction has 
been brought about by the bursting of dykes in 
Holland ; sometimes the Dutcli dykes have been 
deliberately broken down for military puiposes, 
as when in 1574 the Prince of Orange raised the 
siege of Leyden by breaking down the dykes, flood- 
ing the country, and drowning many of the besieg- 
ing Spaniards. Recent illustrations of the fearful 
damage caused by the bursting of dykes are those 
which destroyed Szegedin, in Hungary, in 1879, 
and the flooding of a vast area in China by the 
inundation of the Hoang-ho in 1887. For various 
kinds of embankments, see Canal, Railway, 
Levee, AALlter-works, Haarlem, Bedford 
Level. 

Dykes and Veins. Igneous rocks which rise 
in even-sided, more or less vertical, wall-like sheets 
are called dykes, from the common Scotch word 
for a wall. The term vein is applied to the more 
irregular, nunding, branching, and generally smaller 
intrusions. Dykes and veins are of common occur- 
rence in the cones of existing volcanoes, where 
■ they appear to have been injected cliiefly from 
below. Occasionally, however, the rents occupied 
by dykes would seem to have been filled from 
above bj' an overflowing stream of lava. The 
crystalline rocks of which dykes are composed are 
of various kinds. In Scotland, where dykes are 
abundantly developed, the rock is chiefly' some 
variety of basalt-rock. These basalt-dy'kes vary 
in thickness from a foot or less up to 100 feet and 
more; and in length, from apparently' only' a few 


y'ards up to many miles. Sometimes they cut across 
rocks wliich have yielded more readily' than them- 
selves to the denuding agents, and hence they form 
prominent features in a landscape, sti'etching like 
great wall-like 'ramparts across low-lying undulat- 
ing tracts ; when, on the other hand, they' traveree 
strata ivhicli are less readily eroded tlian them- 
selves, they frequently' form deep trench-like 
hollows. Sometimes tliey have come up along 
lines of faults ; but more frequently they appear 
simply' to oocnpy great rents ivhich are not accom- 
panied by any vertical displacement of strata. 
They' generally run in approximately' straight or 
gently undulating lines ; but occasionally they 
follow a more zigzag course. The rock of a dyke 
is usually' jointed at right angles to its direction, 
and now and again this jointing gives rise to fine 
prismatic columns. In the centre of the dyke the 
rock is more markedly' crystalline than towards 
the sides, where it is often compact, and its point 
of junction with the walls of the rent in which 
it lies are not infrequently' coated with a skin 
of volcanic glass. A^esicular cavities frequently' 
appear in the centre of a dy'ke, and finer pores are 
often distributed through the rock near the sides. 
As a rule, the strata are not much aft'ected at 
their junction with a dyke — the alteration seldom 
extending beyond a foot or two. AA’^hen the dyke, 
however, is very thick, say ' 100 feet or so, the 
adjoining rocks are often considerably baked — 
limestones being rendered ciystalline, while coals 
are converted into a kind of coke, shales are porce- 
lainised, and sandstones changed into quartzite. 
Sometimes, too, the strata are much smashed and 
jumbled, and their fragments inclosed in the mar- 
ginal areas of the intnisive I'ock. 

In regions where fissure-eruptions have taken- 
place, the dykes are often branching and irregularly' 
ramifying — the rocks being traversed by a perfect 
network of dykes and veins, anastomosing with and 
crossing each other at all angles. Good examples 
occur in the western islands pf Scotland, the 
Faroe Islands, and Iceland. A''eins are frequently' 
very numerous in the neighbourhood of great 
masses of granite, from wliich, indeed, they' pro- 
ceed. It is remarkable that the rock of such veins 
is frequently' finer grained than the granite from 
which it comes, and often passes into quartz- 
porphy'ry or Felsite (q.v.). Granite itself is also 
very' commonly' traversed by' peculiar dykes and 
veins, some of which are more coarsely' crystalline, 
while othere are finer grained, than the granite 
itself. These veins are so closely welded into the 
gi-anite, their crystals indenting the surrounding 
rock, that it is obrious they' were formed at a time 
when the granite was only’ partially' consolidated. 
It seems probable that they' were injected before 
the granite had quite solidified. They' are known 
as ‘ contemporaneous ’ or ‘ segregation ’ veins ; but 
their precise mode of formation is still very' obscure. 
Occasionally dy'kes of, fragmental matter occur, as 
in the Sidlaw Hills, the hills of Ayrshire, and the 
Cheviots in Scotland. They' have been observed 
.also in the Canary Islands. Such dykes vaiy in 
width from a foot or two' up to many' yards. They' 
seem only to occur in association with other 
volcanic rocks, and generally' to indicate the 
proximity of some volcanic vent. The fragmental 
materials are angular, and form a breccia or 
agglomerate of volcanic rocks alone, or of these and 
various derivative rocks, hence they' are termed 
agglomerate dykes. See IGNEOU.S Rocks. 

Dykes, John Bacchus, composer, was bom at 
Hull, 10th March 1823, graduated at Cambridge, 
was ordained in 1847, and was ••yipointed precentor 
of Durham cathedral in 1849. In 1861 he received 
the degree of Mus. Doc. from the university of 
Durham, and in 1862 was presented to the vicarage 
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of St Oswald’s in that city. An earnest High 
Churchman, he became involved in a controversy 
with Dr Barn-, his diocesan. He died 22d January 
1876. Dr Dykes was a joint-editor of Hymns 
Ancient and Modern, and composed, besides many 
services and anthems, a numuer of hymn-tunes, 
most of which are to he found in all English 
collections. Among these are ‘Lead, Kindly 
Light,’ ‘Nearer, my God, to Thee,’ and ‘Jesus, 
Lover of mj- Soul.’ 

Dyiliokc* the name of a Lincolnshire family 
who for nineteen generations held the office of 
Champion (q.v.) of England. 

Dynamics is the science which treats of matter 
and motion. The term Mechanics (q.v.) has been, 
and still is, much employed to denote this science, 
hut its use in this waj' is not justifiable. Kine- 
matics, the science of motion — i.e. of space and 
time, does not take account of xvliat moves, nor of 
what cause produces the motion. In dynamics, the 
nature of the moving body and the cause of its 
motion are both considered. The whole science 
is based upon Newton's Laws of Motion (q.v.J, 
which are as follows ; ( 1 ) Every body continrres in 
its state of rest or of uniform motion in a straight 
line, except in so far as it is compelled by force to 
change that state; (2) change of momentrrrrr is 
proportional to force, and takes jrlace in the straight 
line in which the force acts ; ( 3 ) to every actron 
there is always an equal and contrary reaction. 
Definitions of the principal terms used in the 
science are given below. 

The mnss of a body — i.e. the quantity of matter 
which it contains, is proportional to its volume 
and density conjointly, the density being the 
quantity of matter contained in rrnit volume. If V 
be the velocity of a moving body, the mass of 
which is M, the quairtity MV is termed its 
momentum: and similarly, if A be the accelera- 
tioir of velocity, MA is called the aeceJeration of 
momentum. The quantity AMV- (which represents 
the work done on a body of mass hi, onginally 
at rest, in order to produce in it the speed V) k 
called the kinetic energy of the body. 

Force is defined as any cause which alters a body’s 
state of rest or of uniform motion in a straight line. 
A force is measured (in accordance with Newton’s 
second law) by the momentum which it produces 
in unit time — i.e. by the quantity MA. It is com- 
pletely specified when its place of application, its 
direction, and its magnitude are given. Hence 
(and since every force produces its ou-n change of 
momentum in a body quite independently of the 
action of other forces) forces are compounded and 
resolved in the same way as accelerations and 
velocities (see Velocity). A force does work 
when it moves a body in the direction in which it 
acts, and the work done is measured by the product 
of the force into the distance through which it 
moves the body ; or, as has been already remarked, 
by the kinetic energy produced. A pair of equal 
and oppositely directed forces acting so as to rotate 
a body about an axis is tenned a couple, and the 
product of either of the forces into the distance be- 
tween their lines of action is called the moment of 
the couple. 

In many cases of motion the moving body, 
though of finite dimensions, may be treated as if 
it were a mere material particle. Thus there is 
the dynamics of a particle. This subject is further 
subdivided into statics and kinetics of a particle 
according as the particle is or is not in equilibrium 
under the forces. The condition for equilibrium is 
that the sum of the resolved parts of the forces in 
any direction is zero ; but, because of the tri-dimen- 
sional character of space, it is sufficient to show 
that the sums of the resolved, parts in any three 


non-coplanar directions are zero. "When motion 
occurs, three cases arise according as the motion of 
the particle (1) is limited to a given curve, (2) is 
limited to a given surface, or (3) is unlimited. 
Simple examples are those of particles (1) falling 
under the action of gravity, or sliding under gravity 
on a smooth or rougli surface ; (2) projected at any 
inclination under gravity, or revolving around an 
attracting centre (in both these cases the surface to 
which the motion is confined is a plane). In all 
these cases, in accordance with the second law of 
motion, the resultant of the forces acting on the 
particle is equal to the acceleration of momentum ; 
and whenever two or more particles mutually in- 
fluence each other, the third law is raquired, in 
addition, to completely determine the motion. 
AVlien two smootli spheres impinge upon one an- 
other, and remain in contact, their common speed 
is that of their Centre of Inertia (q.v.) before im- 
pact. If they separate again, the centre of inertia 
retains its previous motion, wliile the relative sqieed 
of separation is always a definite fraction (less than 
unity ) of the relative speed of approach. Thus the 
motions are detemuaa,te. 

A moving body, though it cannot always be con- 
sidered to be a lucre particle, may often be regarded 
as rigid. AVe have thus the statics and kinetics of 
a rigid solid. The three necessary conditions for 
equilibrium of a particle are here insufficient, as 
the body may rotate. The other conditions hre 
that the sums of the moments of the forces about 
any three non-cojilanar axes shall vanish. AA’'hen 
the rigid body moves imder the action of forces, it 
is suilicient to know the motion of the centre of 
mass (which is a case of kinetics of a particle), 
and the moments of inertia of the body about three 
non-coplanar axes through the centre of mass. 
The moment of inertia about any axis is the sum of 
the products of the mass of each particle of the 
body into the square of its least distance from tlie 
axis. AVhen a body rotates about an axis, it is 
always possible to find a distance such that, if the 
whole niass-of the body were condensed at that dis- 
tance from the axis, its moment of inertia would 
be the same as that of the actual body. This 
distance is called the radius of gyratioiu _ The 
quantity MAK“, where E is this radius, A is the 
angular acceleration, and JI is the mass, is the rate 
of increase of moment of momentum ; and, by the 
second law, this is equal to the moment of the 
resultant couple about the axis of rotation. 

The case of equilibrium of a flexible cord or chain 
is readily treated by means of the consideration 
that the difference ' of the horizontal parts of 
the_ tension at each end of any link is zero, 
while the diflerence of the vertical parts is equal 
to the weight of the link ; and at least one 
case of motion of a flexible cord can be treated 
by an elementary 'statical method- (see WAVE). 
The subject of dj-namics of an elastic solid is of 
gi-eat complexity. For a slight discussion of the 
more elementaiy parts, see Elasticity and 
Rigidity. 

Dynamite ( Gr. dynamis, ‘ strength ’ ) is pro- 
duced by the admixture of nitro-glycerine with a 
siliceous infusorial earth known under the German 
name as kiesclgulir. Nitro-glycerine, which can be 
prepared in small quantities fiy dropping glycerine 
into a mi.xture of strong nitric and sulphuric acids, 
the temperature being kept as low as possible, was 
discovered by Sobrero in 1846, but it was not till 
nearly twentj- years later that the experiments of 
Alfred Nobel, who combined it with the absorbent 
inert earth just mentioned, placed the new sub- 
stance on a basis of practical and commercial 
importance. 

Hoiv important were the results of Alfred Nobel’s 
investigations, and how extended an application in 
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industrial undertakings this class of explosive lias 
obtained, niaj^ be judged from the fact that whereas 
about 1870 the total, world’s output of dynamite 
was computed not to exceed 11 tons, in 1889 the 
annual production of nitro-glycerine compounds 
was reckoned to he no less than 12,000 tons. For 
the properties of nitro-glycerine, see that article. 

Kieselguhr is the mineral remains of a species of 
aigfo (see Diatoms) ; the stem consisted chiefly of 
silica, and when the organic portions of tlie moss 
decayed, the tubular siliceous stem remained, 
retaining its shape. Beds of kieselguhr, under- 
lying peat, are found in many countries; the 
principal formations in Europe being in Great 
Britain (especially Aberdeenshire — that of Skye 
not being sufficiently absorbent), Gernianj’, and 
Norway. 

The raw kieselguhr, after calcination in a specially 
designed kiln to remove water and organic sub- 
stance, is ground and sifted, and finally contains 
about 98 per cent, of pure silica with traces of lime 
and iron. In the early days of dynamite many 
substances were employed for aclmixture with 
nitro-glycerine, such as charcoal, sawdust, brick- 
dust, paper, rags, &c., befoi-e kieselgulir was 
finally adopted. 

Dynamite, which has a reddish-brown colour, 
consists of 1 part of kieselguhr to 3 parts of nitro- 
glycferine, and has a specific gravity varying from 
1‘59 to 1‘65. Dynamite burns with a yellowish 
flame, and in small quantities without danger ; but 
e.xplodes uith gi'eat violence when fired by a deto- 
nating fuse. The freezing-point is about 40° F., 
but this is liable to fluctuate. Like nitro-glycerine, 
dynamite is more difficult to explode when frozen. 
The time of e.xplosion of a dynamite cartridge has 
been calculated to occupy only the 24,000tli part of 
a second ; a fact which explains the violent nature 
of its action. Dynamite is much employed in break- 
ing up boulders and the heavier metal-castings, 
also in agiicultural operations for removing tlie 
roots of trees. Under water it loses only 6 per 
cent, of its power, and is consequently gi-eatly 
in requisition for subaqueous operations. Loose 
tamping, such as sand or water, is found to' be 
amply sufficient, and in many instances boreholes 
can be dispensed ivith altogether, the dynamite 
.being simply laid on the surface of the bodies to 
be blasted, and covered with sand or clay. For 
qiiarrying purposes, dynamite possesses too great 
blattering power, and gunpowder, though about 
double the quantity and some three times the 
number of boreholes are found necessaiy, is more 
generally employed. 

The principal dynamite-works in Great Britain 
are those founded by the Nobels at Aideer, near 
Stevenston, Ayrshire, in 1873. The manufacture 
is carried on under the supervision of H.M. 
inspectors of explosives, who pay periodical lisits, 
and test the raw materials, a system which, if 
adding to the cost of production, forms an authori- 
tative guarantee of the article produced. The 
various processes are carried on in isolated wooden 
buildings, about 20 yards from each other, and 
surrounded by masrive banks of earth. Nitric and 
sulphuric acids having been mixed, the tempera- 
ture being maintained as low as possible by cold 
water and compressed air, the acids are run into 
a large leaden tank and further cooled, when 
"Ij^perine is injected by means of compressed air. 
This process, being one of considerable danger, has 
to be closely watched ; but on Sth May 1884 an 
explosion cost ten . women’s lives. Tihe nitro- 
glycerine now formed is drawn off" and washed in 
an alkaline solution to remove any acidity, and 
is then incorporated with the kiesbguhr in the 
proportion of 1 to 3. Cartridges, about 1 inch to 
I inch diameter by 34 inches long, are then made 
166 


up by female labour, wrapped in vegetable parch- 
ment, and packed in boxes covered nritli water- 
proof oil-paper, with instructions and cautions 
printed on tliem in different languages. (Govern- 
ment regulations, both as to the storage and trans- 
port of dynamite, are stringent and restrictive. 

For the pneumatic dynamite gun, patented 1)y 
Meftbrd in 1883 and improved by Zalinski, see 
Cannon. It is rather an apparatus for discharg- 
ing torpedoes than a gun. The so-called ‘ dynamite 
cruiser’ Vesuvius of the United States navy was 
built in 1888-89 to carry three pneumatic guns. 
In 1888, too, a United States naval lieutenant 
invented a dynamite shell which can he dis- 
charged from any ordinary breech-loading gun, 
fired' with gunpowder. The shell is lined with 
asbestos cloth, and partitioned so as to contain a 
number of pellets of dynamite, each wrapped in 
paraffined paper. Dynamite has unhappily been 
turned effectively to merely destructive uses. At 
‘Bremerhaven (q.v.) a dynamite infernal machine 
exploded prematurely in 1875. In 1883-85, plotters 
belonging to extreme sections of Irish malcontents 
in America arranged a series of dynamite explosions 
intended to strike terror through the length and 
breadth of Great Britain. Those outrages include 
attempts to blow up the Glasgow gas-works, the 
Parliament House at Quebec ; and, in London, the 
Local Government Offices, four railway stations, 
Scotland Y ard ( the police headquarters ), and, on the 
same day, the House of Commons, Westminster 
Hall, and the Tower. Tliey caused great destnic- 


atoms in tiying from a boat to blow up London 
Bridge. Between January 1882 and November 
1885, twenty -five of their confederates were brought 
to justice, and sentenced, most of them to life 
imprisonment. 

Dyiiaino-electric Machines are machines 
for generating electric currents by means of the 
relative movement of condnctora and magnets. 
Faraday discovered in 1831 that an electric current 
is induced in a conductor when it is moved across 
the pole of a magnet, so that it cuts the lines 
of magnetic force, or (more generally) whenever 
the number of these lines wliich passes through 
the circuit of the conductor is in any way varied. 
If, for example, a coil of wire, the ends of which 
are connected so that the whole forms a closed 
circuit, be suddenly withdrawn from the pole of a 
magnet, a transient electric current is induced in 
it, while the lines of magnetic force which proceed 
from the pole are ceasing to be present within the 
coil. If the coil be rejffaced, a current will again 
be induced, but in the contrary direction. Simi- 
larly, ,a transient current is induced if the coil 
be held at rest while the magnet is drawn away ; 
or, again, if the coil be turned round so that the 
direction of the lines of force through it becomes 
reveraed, in wliich case the eflect will be twice as 
great as before. Any movement which causes an 
alteration to take place in the amount of magnetic 
induction through the coil produces a transient 
current, the electromotive force of which js projior- 
tional to the rate at which this alteration takes 
place. The whole amount of electricity produced 
is the same whether the movement he fast or slow. 
AA^ien the movement is slow, the current lasts 
longer in proportion as its strength is less. To 
produce the movement requires an exertion of , 
inecliauical work, which finds its equivalent in the 
energj' of the induced cunent. 

Faraday’s discover}' was immediatel.v followed 
by the invention of numerous forms of magneto- 
electric machines, as they were then called, in most 
of whicli a steel lioiseslioe magnet was made to : 
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rotate over a pair of coils wound on a fixed arma- 
ture, or the armature and coils were made to rotate 
while the magnet was held fixed. Fig. 1 is an 
example of one of these early forms, in which the 

armature, BB, with 
the bobbins, C, D, 
which consist of coils 
wound upon iron 
cores fixed to the 
armature, revolves in 
front of the magnet 
poles, N, S. In eveiy 
half - revolution the 
lines of magnetic 
force through the 
bobbins have their 
direction reversed, 
and a series of tran- 
sient currents are 
consequently pro- 
duced in the coils. 
These pass to tlie 
external part of the 
circuit tinough the 
spring bnishes, H, K, 
whicli make contact 
with a revolving col- 
lector, consisting of 
insulated metallic 
rings on the axle, to 
which the ends, wi. 
Fig. L n, of the coils are 

attached. If m were 
always in contact with H, and n with K, it is 
obvious that each successive transient current 
would take the direction opposite to its predecessor 
— the direction of the current would alternate at 
every half-revolution. On the other hand, it is 
easy, by splitting the rings, to arrange the collector 
so that H is in contact with wi for 
half a revolution, and then with « 
for the other half, while K is in con- 
tact first with n, and then with m, 
vrith the effect that the successive 
currents all have the same direction 
in the external portion of the circuit. 
The collector is then called a com- 
mutator. A common form of com- 
mutator is shown in fig. 2. 

An ideally simple form of dynamo 
Fig. 2. is represented diagrammatically in 
fig. 3, which represents a conductor 
consisting of a single loop of wire revolving in 
the magnetic field between the poles of a magnet, 
NS, so that at every half-revolution the lines, of 
force have their direction of passing through the 
loop reversed, and a series of transient currents is 
consequently induced in the loop. Here, again, a 

commutator is 
required if the 
currents are 
to have one 
continuous 
dii-ection in the 
external portion 
of the circuit. 
In the .position 
sketched (by 

. fttll lines), the 

stde, a, of the rectangular loop is cirtting the lines 
of force in one direction, and the side, b, is cutting 
them in the other, and both these movements are 
contributing to produce electromotive force in one 
direction round the loop ; the other two sides {i.e. 
the front and the back) of the loop do not cut 
lines of force, and therefore do not contribute to 
t!ie production of electromotive force. As the loop 
approaches the vertical position (shown by dotted 


lines), the component motion of the sides across 
the lines of magnetic force_ beconres reduced, and 
the electromotive force diminishes, till, at the 
vertical position, it disappears entirely, for there 
the sides of the loop aie moving (at the instant) 
along the lines of force. After tliat they begin to 
cnt tlie lines of force again, but in the reverse direc- 
tion, and an electromotive force opposite to the 
last begins to act, which reaches its maximum 
when the coil is again horizontal. The same varia- 
tions are repeated as the coil turns through the 
remaining Iialf of its revolution. The strength of 
the cuiTent follows similar fluctuations, being deter- 
mined by the electromotive force and by the resist- 
ance of the circuit, including the resistance of the 
revolving loop itself. 

.The eliect of the revolving conductor in produc- 
ing electromotive force may be increased (1) by 
increasing the speed of rotation; (2) by forming 
the loop with more than one tui-n of wire so as to 
make a coU, the whole effect is then the sum of 
the effects due to the individual turns; (3) by 
strengthening the magnetic field. One very im- 
portant metliod of doing this is to furnish the 
rei’ohnng coil with an iron core, the eflect of which 
is to increase the magnetic induction through the 
loop, acioss the space from pole to pole, by provid- 
ing an easier path for the lines of magnetic force to 
cross this gap. In early dynamos the armature 
(as the revolving-piece is 
called) fiequently consisted 
of a coil of many tunis 
wound on an iron core, in 
the manner illustrated by 
fig. 4, which shows in sec- 
tion the simple shuttle- 
wound armature intro- 
duced bv Siemens in 1856. 

The ends of the coil were 

brought to a commutator like that of fig. 2, and 
the effect was to produce cun-ents ivliich were uni- 
form in direction. They were, however, veiy far 
from uniform in strength, varying from zero to a 
maximum twice in every revolution of the shaft. 

In the early dynamos peimanent steel magnets 
were used to produce the field in which the arma- 
ture moved, but it was soon recognised that electro- 
magnets might be employed instead, and in 1863 
Mr Wilde intioduced a machine with large electro- 
magnets, which were excited by a small auxiliary 
armature revolving between the poles of a per- 
manent magnet. Before this it had been proposed 
in machines with permanent magnets to supple- 
ment the magnetism when the machine was in action, 
by Imving coils wound upon the magnets, and by 
allowing the current produced in the machine itself 
to pass through these coils. It was not till 1867, 
however, that it became known that steel magnets 
were wholly unnecessary, and that djuiamos with 
electro-magnets might be made entirely self-excit- 
ing. Even when the cores of the electro-magnets 
are of .soft iron, there is enough residual magnetism 
to initiate a feeble current; this develops more mag- 
netism, which in its turn develops more current, 
and so the process goes on until full magnetisation 
is reached. _ The principle of self-excitation was 
enunciated independently, and almost simultane- 
ously, by_ Wheatstone, 'VVemer Siemens, and S. A. 
Vaiiey ; it is now made use of in all except the 
smallest machines. The tenn ‘djuiarao-electric’ 
was at first applied to distinguish those machines 
which were self- exciting from ‘magneto-electric’ 
machines, which had permanent magnets to give 
thp field ; but this distinction is no longer niain- 
tained, and tlie name ‘ d 3 mamo ’ is now useil in the 
rrider sense defined above. 

An extremely important step in the development 
of the dynamo was taken in 1870 by Gramme, who 
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introduced a fonn of armature which, for the firat 
time, gave a current not merely continuous in 
direction, hut also sensibly uniform in strength. 
The Gramme ring armature is shown diagram- 
matically in fig. 5. It consists of a ring-shaped 

iron core, re- 

- volving in 

A) the magnetic 

field, and 
b;^\ having a 

series of cwls, 

S 1 P ^ wound upon 

it- These 
e-i'e joined to | 
^'7v another ' 

vVY // =; in a continu- 

ous serie-s,' 
and also to 
Fig. 5. tl,e insulated 

segments of 

a commutator, a, b, c, which revolves with the ring, 
and from which the current is taken by brushes, 
H, K. Consider now the action of the field in pro- 
ducing electromotive force in any one of the coils, 
such as A. Near the place in which it is sketched, 
the coil A is moving in a direction parallel, or 
nearly parallel, to the lines of force, and, therefore, 
is having little or no electromotive foice induced in 
it. But by the time the ring has made half a 
revolution, the savne coil will have the lines of force 
within it reversed. Between these two positions, 
therefore, there must have been a generation of 
electromotive force, and this will in fact be going 
on most actively half-way between the two places. 
The coil C is at present the most active contributor 
of electromotive force, but B and D, the coils lying 
in front pf and behind it, are also contributing a 
share, and the whole electromotive force between 
A and E, so far as that side of the ring is con- 
cerned, will be the sum of the several effects due to 
all the coils from A to E. A little consideration will 
show that the same action is coin" on on the other 
side of the ring, so that if the brushes be applied at 
rt'and e they will take off to the external portion of 
the circuit a current, half of which is contributed 
by one side, and half by the other side of the rinm 
the two sides acting like two groups of battery cells 
arranged in parallel and of eqrtal resistance and 
equal .electromotive force. The whole electromotive 
force in the armature is the same as that produced 
by the coils on one side alone, but the intenral 
resistance' is halved by the division of the currerrt be- 
tween the two sides. In actiral Gramme armatures, 
the number of coils on the ring is very much "reater 
than the number shown in the sketch, and each 
br-ush is made wide enough where it presses on the 
commutator to touch two of the segrrrents at once. 
Hence the current is never interrupted, and the 
fluctuations in its strength, which occur as one 
segment passes out of contact and another comes 
in, may be rrrade alnrost indefinitely small. As 
each coil passes, it is for the instant short-circuited 
through the brush, and this would give rise to a 
waste of energy in the coil and to sparking at the 
brushes, were it not that the bratshes are set to 
bear on the commutator at the points where the 
■development of electromotive force, in the corre- 
sponding pair of coils is a minimum. These 
neirtral pornts, as they are called, are not exactly 
midway between S and N, but are in advance of 
that positiorr in consequence of the magnetic field 
within the ring being distorted through the action 
of the currents in the armatirre coils. Hence the 
brushes require to have what is called ‘ lead,’ and 
this lead has in general to be adjusted whenever 
the output of the machine is considerably varied, 
more lead being needed if it happen that the arma- 


ture current is increased while the field magnets 
remain of constant, or nearly constant, strength. 
The adjustment of the bnishes is a matter of much 
practical importance in the management of a 
dynamo, for the sparking to which faulty adjust- 
ment gives rise speedily wears away the commu- 
tator bars as well as the hnishes themselves. 

A small practical Gramme dynamo of an early 
form is shown in fig. G. In this example two field- 
magnets conspire to produce a north pole at N, 
and other two to produce a south pole at S. The 



commutator is a series of copper bars mounted on 
an insulating hub fi.xed to the shaft, and separated 
from one another by thin stripes of mica or other 
insulating material ; these bars have radial pro- 
jections, which are soldered to the junctions of 
successive armature coils. Each brush consists of 
a flat bundle of copper wires pressed lightly against 
the commutator by a spring. The core of the 
annature is a ring made up of many turns of soft 
iron wire, on which insulated copper wire is wound 
to form the coils. It is essential that the core of 
the armature should not be solid, for in that case 
cuiTents would be developed in the substance of 
the moving iron itself to such an extent as very 
seriously to impair the efficiency of the machine. 
Hence the core of dynamo armatures is always 
subdivided, by being made up either of wire, or 
more usually of thin plates more or less carefully 
insulated from one another. Fig. 7 shows the 



annature of a small Gramme dynamo, removed 
from its place between the pole-pieces. 

Two years after the introduction of the nng 
armature by Gramme, it was shown by Von Hefner 
Alteneck that tlie Siemens armature (fig. 4) might 
be modified so that it also should give continuous 
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cuiTents of practically constant strength. In the 
original Siemens armature there was out one coil, 
all wound parallel to one plane, and the cuiTent 
fluctuated from nothing to a maximum in eyeiy 
half-revolution. In the modified form the coil is 
divided into many parts, which are wound over 
the same core, hut in a series of different planes, 
the plane of each successive coil being a little 
inclined to the plane of the coil before it. The 
coils are all joined in series, and their junctions are 
connected to the bars of a commutator just as in 
the Gramme ring. The Siemens-Alteneck or drum 
armature may, in fact, be compared to a Grainme 
armature, in which the coils, instead of being 
wound on successive portions of a ring, ai-e all 
wound on one piece of core, preserving, lioweyer, 
the .angular position they would have in the ring. 
Their action depends on' their .angular motion, and 
is therefore the .same in both cases. As the drum 
revolves, th.at coil which is passing the neutral 
plane (viz. tlie tfl.ane perpendicular to the lines of 
force ) is for the moment inoperative, and the brashes 
are set to touch those bais of the commutator 
that are connected with it. The other coils are 
more or less operative, the most active contributor 
of electromotive force being that one which is for 
the moment perpendicul.ar to the neutral plane. 
The electrical eflects in drum and in ring armatures 
are the same. Nearly all continuous current 
dynamos have one or the other; most makers 
prefer the ring type, m.ainly from considerivtions of 
convenience in construction ; but the drum t 5 'pe 
holds its place in some of the best modern 
machines. 

An important element in the classification of 
dynamos is the manner in which magnetism is 
induced in the field-mamets. These may of course 
be excited from an independent source of electri- 
city ; but when the machine is self-exciting, there 
are three important alternative methods. In the 
early machines the coils on the field-magnets were 
connected in series with the external p.art of the cir- 
cuit, and consequently the whole current produced 
by the machine passed through both. Tliis arrange- 
ment is distinguished as smcs luhiding, and is 
shown diagi-ammatically in fig. 8. It w.as fii-st 
pointed out by dVheatstone, in 1867, that the 
magnet coils, instead of being put in series uith 
the external conductor, might ue arranged as a 
shunt to it, thereby fonning .an altern.ative i>.ath 
through which a portion only of the current would 



pass. In this araangement, which is called slmnt 
winding (fig. 9), the magnet coils consist of many 
turns of comparativel 3 ' fine u-ire, so that thej' m.ay 
not divert p excessive quantity of cuiTent from the 
external circuit. Pin.allj', in compound winding 


(fig. 10) the two previous methods are combined. 
The field-magnete are wound with two coils ; one 
of these (whiclr is short and thick) is connected in 
series with the exteraal circuit, and the other 
(which is long and fine) 
is connected as a shunt 
to it. This plan appe.ai-s 
to have been fii-st used 
by Varley in 1876, and 
afterwards by Brush, 

•who pointed out th.at it, 
along with simple shunt 
•u'iiuling, has the advan- 
tage of maint.aining the 
magnetic field even when 
tlie external circuit is 
interrupted. It has, 
however, when properlj' 

.applied, .another and 
more important merit, as 
will appear below. 

In a series-wound 
dynamo the m.agnets do 
not becoTne excited ii the 
external circuit is open, Fig- 10- 

and become onl.v feeblj’ 

excited when the exteraal resistance is high. 
Let the extern.al resistance be reduced, while the 
armature is forced to turn at the same speed. Tlie 
current will now increase, producing a stronger .| 
magnetic field ; the electromotive force is therefore 
greater than before. A curve drawn to show the 
relation between tlie current and the difference 
of potential between the terminals of the machine 
(wliich is a little short of the full electromotive 
force, in consequence of the resist.ance of that 
part of the circuit which is within the machine 
Itself) will in its 
earl}' portion rise 
fast as the cur- 
rent increases, in 
consequence of 
the rapid aug- S 
mentation of the | 
magnetic field, g 
Sucii a cun'e is ^ 
called the charac- | 
teristic curve of 5 
the machine, and “ 
is shown .at AA ? 
in fig. 11. If we “ 
continue to in- S 
crease the current b 
by further reduc- g 
iiig the extern.al | 
resistance, the g 
magnets tend to “ 
become satur- 
ated, and finally 
even have their 
magnetism some- 
what weakened 
on account of 
the influence of 
the currents in the armature coils. Purther, the loss 
of potential, through internal resistance, becomes 
more considerable. The difference of potential be- 
tween the terminals accordingly passes a maximum, 
and becomes considerably reduced when the cuiTent 
is much augmented, as" appears in fig. 11. The 
characteristic cuiwe for a shunt-wound dynamo is 
shoivn at BB in the same figure. Here the strength 
of the magnetic field is nearly constant, but decreases 
a little ■ndien the machine is giring much current, 
partly because the cuiTent in the shunt circuit 
IS then somewhat reduced, and jiartly because the 
cuiTent in the armature coils tends to oppose the 
magnetisation. Hence the potential falls off as the 
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current increases. ■ Tliis fall ■will, however, he slight 
if the resistance of the armature is very low and if 
the field-magnets are very strong, and under these 
conditions a shiint- wound dynamo will give a nearly 
constant difference of potential whether mucli or 
little current be taken from it, provided, of coui-se, 
that the speed remain unchanged. To make the 
difference of potential more exactly con- 
stant, it is necessary that the magnetic 
field should become stronger when the 
machine -is giving mucli current, and 
compound winding achieves this. A com- 
pound-wound dynamo may he regarded 
as a shunt macliine in which the action 
of the shunt winding is supplemented 
by that of a series coil on the magnets. 

AVhen the machine is running on open 

circuit, the shunt coil alone is operative ; 

as the cunent taken from the machine 

is increased, the series coil produces a 

larger and larger supplementary effect 

on the magnets, and hj' choosing a proper 

number of series windings, their effect 

may be made to neutralise with great ’ < 

exactness the droop in the characteristic ' 

curve which would occur if the shunt M 

coil were the only source of magnetism. ^ ^ 

Compound machines wound for constant 

potential give a nearly straight horizon- 

tal line for their characteristic; CC in 

fig. 11 is an actual example. By making 

the series coil more influential, so that 

the potential at the terminals rises 

slightly as the current increase.s, the 

machine may be compound-wound to 

give constant potential at the ends of ” 

long leading- wires by which the current 

is conducted to a distance. 

Series-wound dynamos are largely 
employed for electric lighting by arc 
lamiis. Compound-wound machines are 
especially suitable for incandescent lighting, where 
the lamps are connected in parallel, and where 
it is important that the potential shall not vaiy 
■when move or fewer lamps are in action. Shunt- 
wound machines are also largely used for incan- 
descent lighting, the potential being adjusted to 
a constant value by varying tlie speed of the 
machine, or by throwing resistance into or out of 
the magnet shunt circuit. Shunt machines are the 
most suitable for charging storage batteries and for 
electro-plating, because of their not being liable to 
have their polarity reversed by a hack current from 
the battery or bath. 

Fig. 12 illustrates the Edison-Hopkinson dynamo, 
which may be cited as an excellent instance of 
modern con,struction. Here a dnim armature i.s 
used, not a ring ; and in this instance the armature 
coils, instead of being of wire as they are in smaller 
machines, are formed of copper hai-s insulated with 
mica, each pair of opposite bars being joined to form 
a loop, the ends of which <are connected to oppo- 
site segments of the commutator, as well as to the 
loops which come next in order. The field-magnets 
are shunt- wound, and are set vertically with the 
pole-pieces at the bottom. Machines of this class 
are inade of sufficient size to give a current of 660 
amperes, with a potential of 105 volts ; the output 
of electrical energy is therefore at the rate of 69,300 
watts, or over 92 horee-power. There ai'e five 
brushes on either side of the commutator, giving a 
large area of contact, and these are separately 
removable to allow of their being trimmed or cleaned 
while the machine is running. 

In most dynamos the field-magnets are designed 
to form as simple a magnetic circuit <as possible, 
udth two poles which stand at opposite ends of one 
diameter of the commutator. In some cases four 


or more poles are used, spaced at equal inten'als 
round the armature, which then takes more or less 
the form of a disc, in which the similarly affected 
coils may he connected together, so that a single 
pair of bm.shes still serves to take off the current. 
In some cases the coils are connected to commu- 
tatom of special design, which have the effect that 








each coil is entirely cut out of circuit for a time, 
during that part of its movement in which there is 
little or no electromotive force induced in it. The 
Brush dynamo, which took a prominent place in 
the early industrial development of electric lighting, 
and the Thomson-Houston dj'namo, are instances 
in point. 

In alternate current dynamos the armature con- 
sists usually of a group of coils, joined in parallel 
or series, attached to a disc which revolves in the 


poles, and tliese currents pass to the e.xtei-nal circuit 
through a simple collector which is not a commu- 
tator. In some cases the armature is stationaiy, 
and the field-magnets revolve. The field is usually 
excited bj' an auxiliary dynamo of the continuous 
current type. It is impossible in the space at our 
disposal to describe the gi-eat variety of forms 
which alternate current machines have taken in 
tlie hands of. Siemens, Gordon, Ferranti, Westing- 
house, JMordey, and others. Dynamos of this class 
are now acquiring a special importance from their 
use in connection with transformers in Electric 
Lighting (q.v.), and are being made for this purpo.se 
of very great size and power. In alternate current 
dynamos, the relation between the strengtlyof the 
current and electromotive force induced in the 
moving coils depends not merely on the resistance 
of the circuit, hut also on its coefficient of self- 
induction, which has the effect of making the inaxi- 
mum of strength in each transient current lag behind 
the maximum of electromotive force. It has been 
shown experimentally and theoretically, hj' Adams 
and Hopkinson, that in consequence of self-induc- 
tion two similar alternate cuiTent machines driven 
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independently, but started at the same speed, and 
connected in parallel, will control one another, so 
that the phases of the currents will continue to 
, agree. 

Dynamos, of whatever tjqie, may he regarded as 
macliines for converting energj' from a mechanical 
into an electrical form, and from this iwint of view 
a matter of prime importance is what is called the 
elficiency of the machine, which is tlie ratio of the 
electrical power the dynamo gives oil’, available for 
use outside the machine, to the power used to drive 
the machine. The electrical energy mven off falls 
short of the mechanical energy ahsorl)ed, in eonse- 
qiience of (1) mechanical friction ; (2) the genera- 
tion of eddy currents, to he prevented as much as 
possible by laminating the iron core of the_ aima- 
ture ; (3) magnetic friction or ‘ hysteresis, by 
which every reversal of magnetism in the iron 
causes dissipation of energj', apart from the pro- 
duction of eddy currents; (4) the_ energy' con- 
sumed in maintaining the magnetic field ; and 
(5) the heating of the armature in consequence of 


eJ}effi of those souroes of loss is that is a good 
machine about 90 per cent, of the driving power is 
.available as electric energy in the external circuit. 
Dr Hopkinson has shown by careful me.asurements 
that machines of the type illustrated in fig. 12 may 
.attoin an efficiency of over 93 per cent. 

27ie Dynamo as a Motor . — Just as a conductor 
when made to move across the lines of magnetic 
force has a current generated in it, so when a cur- 
rent is made to pa.ss along a conductor placed in a 
inagnetio field, the conductor tends to move across 
the field in the direction which ivould reduce the 
current by inducing an opposing electromotive 
force. _ Even before Faraday’s discovery of the 
induction of current in a conductor by its move- 
ment in a magnetic field, he had shown (in 1821) 
that the reverse process was possible, and soon 
afterwards various forms of magneto-electric engines 
were devised by Barlow and Sturgeon, and later by 
Ritchie, Henry, Dal Negro, Joule, and others, 
which employed electric cun-ents to do mechanical 
work on a small scale. In 1838 Jacobi constmcted 
an electric motor of sufficient power to propel a 
small boat, using a group of electro-magnets, which 
revolved on a disc between opposite groups of other 
electro-magnets, which were fi.xed. Some time 
before the application of the ring-.armatiire to 
djmamos by Gramme, it had been used in a motor 
by Pacinotti, and the principle had been explicitly 
stated that any electric motor might be used to 
produce currents, but it was not until Gramme’s 
time that the full significance of this principle was 
generally recognised. The action of the dynamo is 
in fact reversible; the same machine which con- 
verts mechanical into electrical energy will serve 
the opposite function equally well. Power may 
therefore be conveyed to any distance by using ,a 
djmamo to produce currents, conducting these to 
the distant spot, and utilising them there to pro- 
duce mechanical effect by means of another dynamo 
acting as a motor. The second dynamo may be 
a counterpart of tlie first; in some cases, how- 
ever, it may be desirable, for the s.ake of lightness 
or for other special reasons, to adopt a different 
constniction in the motor. In general, however, 
the _ most efficient generator is also tlie most 
efficient motor. The experiments of Hopkinson, 
in a case where some 50 horae-power was being 
transmitted in this way, show that the double con- 
vei-sion of energy from the mechanical to the elec- 
trical, and back .again to tbe mechanic.al form, may 
be accomplished with a total loss of no more tlian 
13 per cent. ; the efficiency of the motor and that 
of the generator being e.ach above 93 per cent. 

Alternate ciin-ent dynamos form fairly efficient 


motors when driven by alteni.ate currents ; thev 
require, however, to be started in synchronism with 
the impulses received from the generating machine, 
but once started they tend to remain in sjuichron- 
ism. Special forms of motor for altemate cuirents 
have been designed by several inventore, but these 
have scarcely as yet passed the experimental stage. 

Literature, — Among many important contributions to 
the theoiy of dynamos, perhaps the most noteworthy are 
papers by J. Hopkinson (Proc. Inst. Mcch. Eng. 1879-SO), 
in which were explained the construction and uses of 
curves, sucli as those of fig. 11 ( aftenvards called charac- 
teristic curves by Doprez); by J. and E. Hopkinson 
.{Phil. Trans. 1880), m which it was shoivn how the 
strength of the field and tbe performance generally of a 
dynamo might be predicted by calculation of the induc- 
tion in the magnetic circuit of the machine ; by Joubert 
{Jour. (Ic Physique, 1883), on alternate current machines; 
and by Ayrton and Perry {Jour. Soc. of Telegraph 
Engineers, 1883), on the regulation of motors. For 
descriptive articles, reference should be made to the 
Eleetrieian, the Electrical Eeview, and Engincci-ing from 
187& The whole subject is comprehensively and systemat- 
icallj' treated in Professor S. P. Thompson’s Manual of 
Dynamo-electric Machinery (3d ed. 1888). 

Dyiiainoui'cter, originally an instrument for 
measuring force, such as the jiull .exerted by a 
hoi-se in dr.awing a c.art ; but the naine is now 
msually given to instruments for measuring power. 
A friction lir.ake, for example, applied to a drum 
on the shaft of a steam-engine, may be arranged 
so that it measures the rate at which the engine 
is doing work on the brake : the device tlien 
forms an etbsorption dynamometer. There pe 
also various transmission dynamometers which 
Ineasure the power conveyed by a belt or by a 
shaft without absorbing it. 

Dyrrhachiiiin. See Durazzo. 

Dvsart, an old-fashioned seaport of Fife, on 
the Firth of Forth, 2J miles NE. of Kirkcaldy,' 
much of whose extended municipal burgh lies 
within Dysart’s parli.amentary boundaiy. It owes 
its name (Lat. ctcsertiim, ‘a solitude’) to St Serf’s 
cave near Dysart House, Lord Rosslyn's seat ; was 
a thriving place prior to the Union ; and now has 
some textile manufactures. James V. made it a 
roy.al burgh, and with Kirkcaldy, Bunitisland, and 
Kinghom it returns one member to parliament. 
Pop. of royal burgh (1851) 1610; (ISSl) 2645; of 
parliamentary, 10,877. 

Dyscrasia (Gr. dys, ‘difficult,’ and Jerasis, ‘a 
mixture’), a pathological term much used in Uer- 
many by certain authorities, to indicate an altered 
condition of the blood and fluids of the system, 
leading to constitutional diseases, as dropsy, can- 
cer, delirium tremens, lead-poisoning, &c. See 
Cachexia, and Diathesis. 

Dysentery (Gr. dys, ‘difficult,’ and enteron, 
‘the intestine’), a form of disease accompanied^ by 
discharges from the bowels, and differing from Diar- 
rhcca (q.v.) chiefly in being attended- by m.arked 
fever and pain, as also by the presence of blood 
and inflammatory products in the discharges. 
Dysentery is, in fact, a dise.ase of the mucous 
membrane of the colon or great Intestine (q.v.), 
and when severe it is followed by the destniction 
of that mucous membrane to a great extent, the 
intestine becoming much contracted at inteiwals, 
e.specially in its lower part, and the evacu.ations 
being therefore apt to be retained, especially the 
solid portions. The most distinctive symptoms 
are excessive p.ain in evacuating the bowels, .and 
frequent ineffectual attempts at ev.acuation {tenes- 
mus), tenderness on pressure in the left side of the 
abdomen, discharges of blood mixed with mucus, 
and comparatively little fiec.al matter ; tliese symp- 
toms being accompanied or followed by intense 
fever, passing early into deiiression of 'strength. 
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After the aeute symptoms have passed off, the 
disease sometimes continues in a clironic form 
for a long period, greatly enfeebling the patient. 
Dj’sentery is a disease of extreme danger in many 
cases, and should always be placed early under 
medical treatment. The best domestic plan, when 
medical advice cannot be at once procured, is to give 
a moderate dose of castor-oil, guarded bj' twenty 
or thirty drops of laudanum, and then twenty- 
grain doses of 'poM’dered ipecacuan, repeated every 
six or eight hours, with opium sufficient to subdue 
the pain, and tenesmus, and diminish the tendencj' 
to vomiting which the ipecacuan is apt to produce 
(one gi-ain every two, four, or six hours). If the 
pain and initation of the bowels are extreme, the 
opium had better be given by a small injection 
(see Clyster) Yuth starch, after the lower bowel 
has been well cleansed bj' a larger warm-water 
injection ; and it will be well to repeat the simple 
warm-water injection at intervals throughout the 
treatment. Dysentery, in its, most severe and 
epidemic forms, is commonly a disease of the tropi- 
cal zone, and frequently, though not always, occurs 
in low and swampy regions, where malarial fevers 
are a^so prevalent. Some authorities, indeed, 
regard dysentery as itself a malarial disease ; but 
this is not certain. Isolated cases^ occurring in 
localities not subject to the disease, are seldom 
severe or d<angerous. It is often found in connec- 
tion with abscess of the liver. 

Dysoclil, a yellow or gi-ayish laminated bitu- 
minous mineral, often found with lignite. It burns 
vividly, and diffuses an odour of asafoetida. 

Dyspepsia (Gr. dys, ‘difficult,’ and pcpsis, 
‘ digestion^ ), a scientific term for Indigestion 
(q.v.). 

Dysplioiiia. See Throat (Affections of 

THE). 

Dyspncea (Gr. dys, ‘difficult,’ and ^;noc or 
pnoia, ‘ breathing ’ ). See Asthma, Respiration. 

Dysnria (Gr. dys, ‘difficult,’ and ouron, 
‘urine’), a difficulty of passing urine. It may 
depend on a variety of causes, as regards which 
- see Urine. 

DytiscilS (Gr. dytes, ‘a diver’), a genus of 
water-beetles, including a common large British 
species, D. marginalis. See Water-beetle. 


Dyyck^ ( ‘ the little dove ’), called by the Latin 
chropiclers Coltmibxda, the famous mistress of 
Christian II. of Denmark. Born at Amsterdam in 
1488, she was but nineteen when she firet met her 
lover at Bergen, where her mother had settled as 
an innkeeper. She followed him to Denmark, 
where her mother acquired such political influence 
as t(> Become hated oy the nobles. Dyveke, who 
liers^lf took no interest in affairs, died suddenly 
in l;il7, almost certainly from poison. Christian 
avenged his favourite’s death by executing a 
young noble, Torben Oxe, whom he suspected at 
least of having himself aspired to her favour. The 
unhappy fate of Dyveke has been the subject of 
dramas in Danish or in German by Samsoe (1796), 
H. Marggraft' (18.89), and Ribkhoff (1843); and of 
romances bj' L. Schlefer, Tromlitz, Caraten Hauch, 
and Ida Frick. See Munch’s Biographiscli-Msto- 
riscliC Stvdicn (1836). 

Dyvoill* (from the Fr. devoir, ‘to owe;’ ‘a 
debtor’), in the old legal language of Scotland, was 
a banknipt who under various acts from 1606 to 
1696 was until discharged compelled to wear a 
hideous and conspicuous costume. Thus an act of 
1688 prescribes as ttie dyvour's babVt'a bonnet,- 
partly of a brown and partly of a yellow colour, 
with uppermost hose, or stockings, on his legs, half 
brown and half j'ellow coloured, conform to a 
pattera delivered to the magistrates of Edinburgh.’ 
The barbarous usage had fallen into desuetude long 
ere the dyvour’s habit was abolished by law in 
1836. 

Dzig^^etai (Eqmts hcmionvs), a species of 
udld ass, more horse-like than the othera. It is 
probably the hemionus ( ‘ half-ass ’ ) of Herodotus and 
Pliny. It inhabits the elevated steppes of Tartaiy, 
extending into the south of Siberia and to the 
bordere of India. The Dziggetai lives in small 
herds, sometimes of several males and several 
females, sometimes of a single male with about 
twenty females and foals. The Mongols and 
Tunghs hunt it eagerly on account of its flesh, but 
its fleetness, watchfulness, and power of endurance 
often secure its safety. It has been partly domes- 
ticated, but does not seem to breed in captivit 5 '. It 
is also known by the names of Kiang, Khur, and 
Goof. See Ass. 

Dziiiigarin. See Zungaria. 
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is the fifth letter in our own 
nnd the cognate alphabets. 
The original symbol fX] in the 
Egyptian hieroglyphs riiad the 
value of the aspirate h. It 
is usually called the Mtcandev, 
but is supposed to represent 
the ground-plan of a liouse 
(see the table in Vol. I. page 
187). Tlie Pliomiciaus called it he, a name udiich 
jMvjbaWy meant .'1 ‘irindoir. ’ WJien the Thamician 
alphabet was taken over by the Greeks, the symbol 
lost its aspiration, and was used to represent the 
vowel c, and was called c-psilon or ‘ bare c,’ to distin- 
guish it from eta. In Latin it had the two .sounds 
which are heard in the French ctd. In English it 
has four sounds. The normal sound is heard in get, 
bed, met. The name-sound cc is usually expressed 
by doubling the letter, as in see, feet, heel, but it is 
e.xpressed by a single c in evil, and in some mono- 
syllabic words, such as he, me, we, be. It has the 
sound of i in the word England, and of u in the 
last syllable of eleven and better, and also when 
followed by r, as in the words fern, pert. When 
followed by y, as in grey, prey, it has the sound of 
the Italian c, which is our a in fate. Custom will 
not allow any English word to end in v, and hence 
a mute c has' been appended to such words as give, 
live. But this subscript e is most commonly used 
to lengthen the previous vowel, as in not, note ; 
bit, bitc _; met, mete. The use of a subscript c 
was originally a mere fashion in spelling, intro- 
duced from France in the 15th century, but in the 
16th century it became generally used, as now, 
to lengthen the preceding vowel. This, though 
anomalous, is a very convenient device, since 
without introducing any new symbol, it practi- 
cally doubles the number of vowel-signs which we 
possess. 

E, in Iilusic, is the third note or sound of the 
natural diatonic scale, and is a third above tlie 
tonic C. See DIusic, Scale ; for the keys .of E 
major and E minor, see Key. 

Eadgar, Eatliunml. See Edgar, Edmund, 
«S:c. 

Eadie, John, a learned Scotch divine, was bom 
at Alva, in Stirlingshire, 9th ^lay 1810. He studied 
at the univereity of Glasgow, and was licensed in 
1835 as a preacher of the United Secession Church, 
in which, soon after, he became minister of a 
Glasgow congregation — a post he vet.ained after 
its union with the Relief Church (1847) as the 
United Presbyterian Church. From 1843 to the 
close of his life he also lectured on the exegesis of 
Scripture in the theological college of his church. 
He received the degree of LL'.D. from Glasgow in 
1844, and of D.D. from St Andrews in 1850,' was 
moderator of the synod of his church in 1857, and 
was one of the original members of the New Testa- 
ment Revision^ Compjiny. He died 3d June 1876. 
Eadie maintained throughout life an incessant 
literary activity. If not an exegete of the highest 
order, he possessed wide learning and great power 
of e.xposition. Few books are more generally 
useful and more intelligible to the non-theologictil 


reader than his Biblical Cyclopccdia (1848), and 
his Ecclesiastical Encyclopa:clia (1861). Sound 
Contributions to New Testament exegesis were his 
Commentaries on St P.aul’s epistles to the Ephesians 
(1854), Colossians (1856), Pliilippians (1857), Gala- 
tians (1869), and Thessalonians (posthnmously, 
1877). His latest work was The English Bible 
(2 vols. 1876), a learned and yet popular histoiy of 
the Englisli translations of the Scripture. See his 
Life by Dr James Brown ( 1878). 

EadlllCl*. a learned monk of Canterbury about 
the end of the 11th century, the devoted friend of 
Archbi.shop Anselm, to whoin he had been sent by 
Pope Urban. There also be remained in the s.ame 
favour with St Anselm’s suceessor. Archbishop 
Ralph, until 1120, when at the request of King 
Alexander I. he "went to Scotland to become 
Bishop of St Andrews. There was already a contro- 
vemy uetween Canterbury and T^orkfor jurisdiction 
Over the see of St Andrews ; while that see asserted 
its independence of either, Eadmer claimed to be 
Consecrated by the Archbishop of Canterbury, but 
the Scottish king naturally refused to recognise 
tliis right, and accordingly the monk returned to 
Cantemiry, whence eighteen months later he sent 
his renunciation of all claims to the bishopric. He 
died, it is supposed, in 1124. He tells us that from 
his childhood lie was a diligent observer of contem- 
poraiy events, especially ih church affairs ; and this 
habit has given more than usual interest to his 
Writings, which show no little literaiy dexterity jn 
their cle.arness and selection merely of, such his- 
torical details as are really significant. The most 
Valuable are his Historia Thovorum, fii-st printed by 
Belden in 1623, and his Vifee Ansehni, firet pub- 
lished at Antwerp in 1551. Both were printed in 
the Benedictine edition of Anselm’s works ( Paris, 
1721), and have been edited (1884) in the ‘Rolls’ 
aeries by Martin Rule. His lives of St Dunstan, 
and St Bregwin of Canterbmy, and of St Oswald' 
of York, were printed by IVharton in the second 
part of his Anglia Sacra ( 1691 ). 

Ends, James Buchanan, engineer, bom- in 
Lawrenceburg, Indiana, 23d M.ay 1820, early 
designed some useful boats for raising sunken 
Steamers, and in 1861, when called to advise the 
national government, constructed within a hundred 
days ei^it \ ironclad steamers for use on the 
^Iississippi and its tributaries. He afterwards 
built a number of other ironclads and mortar- 
boats, which were of considerable seiwice to the 
North. His steel arch bridge (1867-74) across the 
Mississippi at St Louis, with its central arch embrac- 
ing -a clear span of 520 feet, ranks deservedly among 
the notable bridges of the world ; his works for 
inijiroving the south pass of the IMississippi delta 
Were successfullv completed in 1875-79 ; and his 
great plan for deepening the river as far as the 
iiiouth of the Ohio, by means of jetties, has keen 
demonstrated to be entirely practicable. A later 
•‘mggestion, for the constniction of a ship-railway 
across the Isthmus of Tehuantepec, ■ attracted 
uiucli attention. In 1884 he received the Albert 
Medal (q.y.) of the Society of Arts, being the 
fimt American citizen to whom this honour had 
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been awavdeil. He died at Nassa\i, New Provi- 
dence, 8th March 1887. 

Eagle, a name "iven to many birds of prey in 
the family Falconidro and the order Accipitves. 
The Golden Eagle, the AVhite-headed Eagle, and the 
Sea-eagles are characteristic examples. The falcon 
family includes over ,300 predacious birds, feeding 
for the most part on living, animals, Imnting by 
day, and living usually on exposed rocky places. 
They are cosmopolitan in distribution. The bill is 
powerful, but rather short, high at the root, and 
slightly curved ; the partition between the nostrils 
is complete ; the upper marmn of the eye-socket 
projects ; the head and neck are feathered ; the 
soles of the feet bear large callosities. It is a 
matter of much difficulty to separate the eagles 
definitely from the related falcons, buzzards, kites, 
and hawks. 

( 1 ) The genus Aqnila includes the Golden Eagle, 
the Imperial Eagle, and other species. The bill is 
large and high, with the upper part much bent, 
and with notched m.argins ; the powerful wings 
reach to the end of the tail, and are rounded off; 
the tail is of medium size, broad, and straight ; the 
leg-feathers extend down to the toes. Representa- 
tives of this noble genus are found in all parts of 
the world except the neotropical and Australian 
regions. The powers of vision and flight are well 
known ; the power of ‘ renewing youth ’ is mythical. 

The Golden Eagle (A. chrysaeius) is a large and 
magnificent bird. The predominant colour is d.ark, 
tawny brown, but the back of the head and neck 
are' more tawny and look golden in the sunlight. 
The young birds have tails of a brighter colour. 
The adult female measures about 3 feet in length ; 
the male is rather less both in length of body and 



The Golden Eagle [Aqnila chrysaelus), Adult Male. 
From E. T. Booth’s Airds of the British Isiands (Porter, London, 
18S1). 


wing. The golden eagles have their homes in 
remote rocky regions, but often wander far in search 
of booty. They prey upon numerous mammals and 
birds, but are rarely willing to run any great risks 
in so doing. Rabbits, hares, lambs, and even 
young deer ; ducks, plovere, ptarmigan, and the 
like, are seized and torn up, or carried home to the 
eyry. They have been known to drive roe deer 
over the rocks, and even to attack a pony, but at 
the same time they do not disdain carrion. The 
nest, usually upon a rocky ledge, is large and 
roughly made. There are most commonly two 
eggs. Though a strong and majestic bird, it cannot 
be credited with much bravery.' The occasional cry 


is loud and shrill, but with some hoarseness. The 
golden eagles have been almost exterminated in 
Rritain, and are only veiy occasionally seen, except 
in Sutherlandshire, where they are strictly pre- 
served and are not unfrequent. The species is 
widely distributed in Europe, Asia, and Nortli 
America. Allied species are the Imperial Eagle [A. 
imperkdis) in south-eastern Europe, western Asia, 
and North Africa; and the Screaming Eagle (A. 
ncevta), with similar distribution, but commoner 
in the north of Europe than either of the above 
species. 

(2) Ot/icr Genera.— The Crested Eagles ( Spizaetus 
and Morphnus), the former in* tropical parts of 
both hemispheres, the latter in South and Central 
America, are in some species distinguished by tufts 
of feathers on the baek of the head. The Harrier- 
eagle (Circaetus) is an Old-World genus repre- 
sented in Europe, North Africa, and western Asia. 
Tlie European species (C. gulHcns) is known as 
Jean-le-Blanc. The White-tailed or Sea-eagles 
(Haliaiitus) are absent only in South America. 
One species [H. alhicillu) is, like the golden 
eagle, a British species, becoming as usual in- 
creasingly rare ( see Erne). Tlie Fishing Eagle or 
F'isb-hawk [Pandion haltaetus)is an almost cosmo- 
politan Jiird, with markedly piscivorous diet. It 
nests on high trees, and is remarkable among eagles 
for tlie backward grasping adaptation of the outer- 
most toe. The Bateleur Eagle (Helotarsus) is 
represented by two species in South and Central 
Africa. The best-known species (R. ecandatus) is 
remarkable for its short tail, as the specific title 
suggests. With the exception of the first (Spiza- 
etus), all the above genera are distinguished from 
Aquila in Iieing bare-legged, the feathers being 
restricted to the upper part of the limb. The 
Haipy-eagle of South America ( ThrasaiUts liarpyia ) 
seems to be a buzzard. There are several eagles 
in Australia, such as Aqvila andax. 

While undoubtedly doing much damage to useful 
birds and quadriipecls, the eagles must be allowed 
some shave in the credit of keeping down the 
‘vermin.’ In one case at least, the prey consists 
in part of serpents. See Erne; and, for the golden 
eagle, Macgillivr.ay’s British Birds. 

In Mythologj’, the e.agle usually represents the 
sun ; its beak, its talons, or the whole bird itself, 
the lightning and the sunbeam. The great myth- 
ical eagle of India, the Ganida, is the bearer 
of the god Vishnu, victorious by his brightness 
over all demons. In the Scandinavian mythology, 
the eagle is a gloomy figure assumed by demons 
of darkness, or by Odin himself, concealed in 
gloomy night or in wind-swept cloud. The storm- 
giant Hi-iiswelgr sits in the form of an eagle at the 
extremity of heaven, and blows blasts of wind over 
all peoples ; and on the great tree Yggdrasil sits an 
eagle observing eveiything that happens. When 
Zeus was preparing for his sti-uggle with the 
Titans, the eagle brought him a thunderbolt, 
whereupon the god took the bird for his emblem. 
He hoicks the bolts of Zeus in his talons, inspires 
heroes with courage, and also carries out the tyran- 
nous behests of Zeus, as in tearing at the heart of 
Prometheus, and carrying off Ganymede from the 
earth. As an emblem of the immortal gods he 
becomes also a symbol of abstract iniraortality and 
of the human soul ascending after death. From 
the analog}’ of the heavenly authority of Zeus, the 
eagle also became the symbol of earthly power. 
Ptolemy Soter made it the emblem of the Egv’ptian 
kingdom. In the Roman story, an eagle -evas the 
herald to Tarquinius of his royal power, and it was 
one of the most important insignia of the republic, 
was also assumed by the emperore, and fulopted 
into medieval heraldry after the time of Charle- 
magne. In the apotheosis of the Roman emperors. 
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an eagle ascending from a funeral pyre symLolised 
their reception among the gods. Even in Christian 
..symholism the eagle has piesen-ed to the present 
day its significance as the symhol of St John the 
Evangelist in the lecterns of churches. 

As a standard of war the eagle seems first to have 
been used by the Persians, but the most -famous 
eagles of antiquity were those that so often carried 
the Romans on to ^•ictory. These were made of 
silver or bronze and with outsti etched wngs, and 
were earned before the legions upon long poles, 
just as the great Napoleon’s armies after 1804 
carried "ikied eagles with outstretched wings in 
place of bannei's. 

The German imperial eagle was originally one- 
headed, and W!\s first adopted by Charlemagne as a 
symbol of his empire after his coronation at Rome 
iii SOO. We find it already on the imperi.al banner 
in the time of^the Emperor Otto II. When it 
came to be arinorially depicted, its blazon was or, 
an eagle displayed sable, beaked and membered 
gules. The eag)e is occasionally figured as two- 
headed towards the end of the 13th century, and is 
so lepresented on coins of Ludwig the Bavarian in 
1325. It has been matter of speculation ivhether 
the double head symbolises the eastern and western 
divisions of the Roman empire or the union of the 
imperial and the kingly dignity. The eagle con- 
tinued to be the arms of the Holy Roman Empire 
to its close. It was first crowned in the IStli cen- 
tury ; somewhat later the sword, sceptre, and orb 
caiiie to be borne in its claws ; and on the breast of 
the eagle were the personal arms of the emperor. 
In the arms of the present German empire ( (ig. 1 ), 
an eagle (with one head) displayed aalde, beaked 
and membered gules, sustains on its bieast a shield 
containing the arms of Prussia —viz. argent, an eagle 
displayed sable, crowned, armed, and membered or. 



Fig. 1.— Gennan Eagle, Fig. 2.— Austrian Eagle. 

and charged on the breast with the arms of Hohen- 
zollern — viz. quarterly argent and sable, with 
which is entwined the collar of the order of the 
Black Eagle. On the head of the imperial eagle 
rests the imperial crown, from which fall down on 
hoth sides golden fillets embellished with arabesques. 
The Prussian eagle is the original imperial eagle 
granted as a special mark of lionour to the Teutonic 
knights by the Emperor Frederick II., and retained 
by them after the double-headed eagle had become 
the imperial emblem. Austria' has preserved the 
double-lieaded eagle (fig. 2) of the earlier German 
empire. Russia assumed in 1472 the double-headed 
eagle under Ivan III. to signify that the czar 
sprung from the Greek emperoi-s, who had borne 
it as a symbol since the partition of the Roman 
empire. Tlie Russian arms (fig. 3) difl'er from 
the Austrian in the eagle’s holding only a sceptre 
in its dexter claw, and being charged with a shield 
gules, bearing a figure of St George and the dragon. 
The shield is encii cled with the collar of the Russian 
Older of St Andrew, and the wings of the e.agle are 
charged with groups of small shields representing the 


provinces of the emjiire. A white ci owned eagle in 
a red field was the sliield of the kingdom of Poland; 
and the United 
States of America 
have adopted a 
dark-brown eagle 
with outspread 
udiigs, having in 
one of its talons a 
bundle of arrows, 
in the other an 
olive-branch, bear- 
ing on its breast 
a shield whose 
upper p.art is blue 
and under part 
silver, and crossed 
by six red vertical 1^’S- 3- — Russian Eagle, 

bam (fig. 4). In 

its beak it holds a band with the inscription 
A plurihts vnnm, sunnounted bj' thirteen stars, 
the original number of states. In France, the 
eagle was assumed as his imperial symbol bv 
Napoleon L (fig. 5), was set aside at his fall. 



Fig. 4. — Tlie Seal of the 
United States. 


Fig. 5. — French Eagle. 


restoied by Napoleon III. in 1852, and once more 
abolished by the republic in 1870. The arms of 
the French cmpiie may be blazoned azure, an 
eagle rising and respecting to the sinister, grasp- 
ing in both his claws a thunderbolt all or. 

Eagle, a gold coin of the United States of 
America, of the value of ten dollam, or over forty- 
one shiilings 

sterling. The — ^ 

double - eagle ' 

piece^ See 

Dollak. Wk L ' 

Eagle, - 

e tiis 'and ^ 

phnus. Tliey Eagle-hawk (ilforp/inus giiianeiisis). 
are natives of 

warm climates, and are often very beautiful in 
form and colour. Some .‘•pecies are adonicd with 
well-developed crests extending backwards from the 


Eagle-hawk (Morplinus gnianensis). 
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crown of the liead. Hence they are sometimes 
called Crested Eagles. The crest’ is well seen in a 
species of Morphniis from Guiana. See Eagle. 

Eagleliawk, a mining town of A'’ictoria, 
Australia, 4A miles from Sandhuret, and 106 NW. 
of Melbourne, witli both of which it is connected by 
rail. Much gold has been found here in the gnartz 
lodes witli whicli this hilly district abounds. Pop. 
(1887) 7552. 

Eagle-owl {Bubo), a genus of large owls. The 
familiar disc of feathers round the ear is incomplete 
above, there is a large free tuft on each side, 
and the feathers on the legs extend down to the 
toes.' The members of the genus are widely dis- 
tributed, occurring in most parts of ■ the 'world 

exce]it Austra- 
lia. Tlielargest 
eagle-owl {B. 
maxanits)heis a 
wide range in 
Europe and 
Asia. It is a 
large and 
powerful bird, 
said sometimes 
to eme with the 
golden eagle, 
and to prey 
upon young 
deer ; in length 
it mar’ measure 
“tj over two feet; 
the colour is 
rusty yellow, 

4 varied with 
brown and 
black ; its vora- ' 
city is excessive, 
_ , , , '. , and has made 

Eagle-owl {Bubo maxmus). an Ishmaelite 

among birds. 

, The loud weird cry has given origin to the German 
name Uhu, and has been the basis of many evil | 
omens and superstitious terrors. Its favourite 
haunts are desolate and wooded rocky regions. 
The eagle-owl of America {B. virginiaims), the I 
Virginian Horned Owl, is somewhat smaller, but 
very bold and powerful. • It carries off with ease 
almost any inhabitant of the poultry -yard. It is 
found in almost all parts of America. See OrvL. 

. Eagi’c. See Poke. 

Ealing, , a town and parish in Middlesex, 5J 
miles W. of Paddington by rail. It is the birth- 
place of Huxley. The population of the parish, 
which includes also Brentford (q.v.), has risen 
from 9828 in 1851 to 25,436 in 1881. 

Ear, The apparatus of hearing, as it exists in 
man and the mammalia, is composed of three iJarts 
— the external ear, the middle ear or tympanum, 
and the internal ear or labyrinth. 

The external car consists of two portions, the 
auricle oi- 2nnna {t\m part popularly recognised as 
the ear), and the auditory canal or external meatus. 

In man, the auricle, on its outer or more exposed 
surface, presents various eminences and dejrressions, 
resulting from the form of its cartilaginous frame- 
work. These have received special anatomical 
names, to which it is unnecessary to advert further 
than to mention that the deep capacious central 
space to which several grooves converge is termed 
the concha, and that the lowest and pendulous por- 
tion of the ear is termed the lobe. The cartilage 
fonning the basis of the external ear consists of one 
principal piece, in which there are several fissures, 
which are 'filled up by fibrous membrane. Several 
muscles are described as passing from one part 
of the auricle to another, but tliey are so little 


developed in nian that they do not require notice ; 
there are additionally three muscles — ^the attollens 
awcni (or superior auris), the attrahens aurem (or 
anterior auris), and the retraliensain'cm {ovposterior 
auris), which pass from adjacent parts of the scalp 
to the ear, and which, though more developed than 
the previous group, are of little or no real import- 
ance in man (at least in his civilised state), but are 
of considerable use in many mammals. Their 
actions are sufficiently indicated by their names. 








Fig. 1. — Sectional view of the external, middle, and in- 
temal Ear, showing the interior of the Auditory Canal, 
Tympanic Cavity, and Eustachian Tube : 
o, the auditory canal ; b, the tympaiuun ; c, the Eustachian 
tube, leading to the pharynx ; d, the coclile.! ; and e, the 
semicircular canals and vestibule, seen on their exterior by 
the removal of the surrounding bony tissue; /, auditory 
nerve ; p, temponal bone. 

The auditory canal passes from the concha in- 
wards, and a little forwards, for rather more than 
an inch. It is narrower at tlie middle than at either 
extremity ; and on this account there is often con- 
siderable difficulty in extracting foreign bodies that 
have been inserted into it. The membrane of the 
tympanum which teiminates it is placed obliquely, 
in consequence of the lower surface of the meatus 
being longer than the upper. The canal is partly 
cartilaginous and partly osseous ; the osseous portion 
consisting in the fectus of a ring of bone, across 
which the membrane is stretched, and in many 
animals remaining persistently as a separate bone. 
The orifice of the meatus is concealed by a pointed 
jirocess, which projects from the facial direction 
over it like a valve, and which is called the tragus, 
probably from being sometimes covered with bristly 
hair like that of a goat {tragos) ; and it is further 
defended by an abundance of ceruminous glands, 
which furnish an adhesive, j-ellow, and bitter secre- 
tion, the cerumen or wa.x, which entangles small 
insects, particles of dust, and other small foreign 
bodies, and prevents their further passage into the 
meatus. 

The middle ear, or cavity of the tympanum, is a 
space filled with air whicli is received from the 
Pharj'nx (q.v.) through the Eustachian tube (see 
fig. 1, b, c), and traversed by a chain of very small 
movable bones (fig. 2), which connect the mem- 
brane of the tympanum with the internal ear. It 
lies, as its name implies, between the external 
meatus and the labyrinth or internal ear, and opens 
posteriorly into the cells contained in the mastoid 
portion of the temporal bone, and anteriorly into 
the Eustachian tube. The cavity is of an irregular 
shape, and is lined by a veiy delicate ciliated 
epitlielium, which is a prolongation of that of 
the pharj'nx through the Eustachian tube. 

Its external wall is in great part formed by the 
membrane of the tympanum, which is nearlj' oval, 
and placed in a direction .slanting inwards, so as to 
fonn an angle of about 45 degrees with the floor of 
the auditory canal (see fig. 1). The handle of the 
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malleus (or hammer), the hist of the chain of 
ossicles (see fig. 2), is firmly attached to the 
inner side of this membrane in a vertical direc- 
tion as ,far downwards as the centre, and by 
drawing it inwards, renders its external surface 
concav'e. 

Its internal wall has two openings communicating 
with the internal ear, each of which is closed by a 
delicate membrane. Tliese openings are termed, 
from their respective shapes, %\ia fenestra ovalis, ami 
the fenestra rotunda; the former leads to the vesti- 
bule, aud is connected by its membrane with the 
base of the stapes (or stirrup-bone), the last of the 
chain of ossicles; while the latter opens into the 
coclilea. 

The ossicles of the tympanum are three — viz. the 
malleus, the ineus (or anvil), and the stajics. AVe 
liave already e.xplained how the malleus is con- 
nected with the memhrane of the tympanum by 
means of its handle. Through this connection, the 
tension of that membrane may be modified by the 
agency of a muscle which is attached to this 
ossicle. This muscle is the tensor tynijiani, which 
arises irom the rrmier surface oi the petrous por- 
tion of the temporal bone, and is inserted into 
the handle of the malleus immediately below the 

commencement of the 
wi processus ffraeil is. 

^ mode in which 

malleus articu- 

W A is sufficiently ex- 

/ ifiained by the figure. 
r il The fuoHS much more 

y! W/ closely re.sembles a 

y J molar tooth with two 

^ fangs than the anvil 

h'om which it derives 
m its name. Of the two 

processes which it 
•n- n gives off (see fig. 2), 

: Fig. 2.-03sicle3 of the le t Ear sPort one, sc, nins 


part of the petrous portion of the temporal bone. ' 
They communicate externally with the tympanum 
by "the two openings already described — the 
fenestra ovalis, and the fenestra rotunda; and 
intemally with the internal auditoiy' canal, which 
convej's the auditoiy nerve from the cranial 
cavity to the internal ear. • The very dense bone 
immediately bounding these _ cavities is termed 
the osseous labyrinth, to di.stinguish it from the 
membranotts labyrinth, which lies within a portion 
of it. 

The vestibule is a common central cavity into 
which the semicircular canals and the cochlea open 
(see fig. 3, Y). It is about a fifth of an inch in 
lieight and in length from before backwards, its 
transveree diameter (from side to side) being some- 
wliat less. On its iiosterior wall are five orifices 


Fig. 2.-03sicle3 of the left Ear sPort one, sc,“rans 
Mow“ backwards, and is 

m, he, a 'of the malleus ; o, the attached to the pos- 
slender process, or jiroc^snus tevioi Ot wiGvjUl- 
gracilis; h, the manubrium or panuiu near the en- 
hamlle ; sc, the short crus, and trance to the mastoid 

(c, the long cius of the incus ; a, , i„„„ 

the position of the lenticular iiells , U bile the long 
process, through the medium ol one, Ic, inclines down- 
which it articulates with the wards, and terminates 
head of the stapes ; s, the base the lentionlar or 
of the stapes. Magnified tlireo mnticui.u or 

diameters. orbicular process, a. 
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diameters. orbicular process, a, 

to which the head 
of the stapes is attached. The stapes is almost 
sufficiently described by the figure. It has a head, 
neck, two brandies, and a base, which, as has been 
alreadyjiieiitioned, fits into the fenestra ovalis. A 
minute muscle, the stajjcdius, takes its origin from 
a hollow conical eminence termed the j/yramid, 
which lies behind the fenestra ovalis, and is in- 
serted into the neck of the stapes ; its function is 
lirohahly to act as an antagonist to the tensor 
tyinpani. 

The Eustacliian tube, into which the tj’iiipanic 
cavity opens anteriorly, is about an inch and a half 
in leiigtli, and passes doiraivards, forwards, and 
inwards to its opening in the pliaiynx. It is partly 
osseous, but cliiefly cartilaginous. Its chief use is 
to allow the free jiassage of air in and out of the 
tympanum. 

The internal ear or labyrinth is the essential part 
of tlie organ of bearing, being the portion to which 
the ultimate filaments of the auditory nerve (see 
Br.vix, Nervous System) are distributed. It is 
composed of three parts— viz. the vestibule, the 
semicircular canals, and tlie cochlea, which form a 
series of cavities presenting a veiy complicated 
arrangement, and lying imbedded in the hardest 


Fig. 3. — Interior of the Osseous Labyrinth : 

V, vestibule; av, .aqueduet of the vestibule; r, maoulio 
cribrosie; S, semicircular canals; s, superior; p, posterior; 
{, inferior; n, n, a, tlie ampullar extremity of eacli; C, the 
cochlea; su, osseous zoue of the lamina spiralis, above which 
is the scala vestibuli, communicating with the vestibule; 
St, scala tympani, below the spiral lamiua. Magnified 3j 
diameters. 

for the semicircular canals, one of the orifices being 
common to two of the canals. Anteriorlj', the 
cochlea enters it bj- a single opening, partially 
divided by an osseous partition — the lamina 
spiralis ossca. On its outer wall is the fenestra 
ovalis, and on its inner are the maeulce cribrosm, 
containing several minute orifices for the entrance 
of filaments of the auditoiy nerve. 

The semicircular canals are three in number, and 
open into the vestibule by means of five orifices, 
the two vertical canals having at their non-anipul- 
late extremities a common orifice. They vary 
in length, and notwithstanding their name, each is 
considerably more than a semicircle, the superior 
vertical canal being the longest. The average 
diameter is about a twentieth of an inch, one 
extremity of each canal exliibiting a dilatation or 
ampulla. Each_ canal lies in a diflerent plane, 
veiy nearly at right angles to the planes of the 
other two, hence their names of the superior 
vertical, the inferior vertical, and the horizontal 
canals. 

The cochlea, wliich derives its name from its 
resemblance to a common snail-.shell, fonns the 
anterior portion of the labyrinth. It consists of 
an osseous and gradually 'tapering canal, about 
an inch and a half in length, which makes two 
turns aud a half spirally around a central axis, 
termed the modiolus, which is perforated at its 
base for the entrance of the filaments of the coch- 
lear portion of the afiditoiy nerve. This spiral 
canal gradually diminishes "towards the apex of 
the cochlea. _ At its base it presents an opening 
into the vestibule, partially divided into two. In 
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the recent state, one of these openings {scala 
tymjMni) does not comninnicate ■with the vesti- 
bule, but is closed by the membrane of the 
fenestra rotunda. Its interior is subdivided into 
two passages (scalcc) bj' an osseous lamina. This 
is the lamina spiralis, whicli incompletely divides 
the cochlea into an upper passage, the scala 
vestihuli, and a lower one, the scala tympani — 
i.e. the division is incomplete so far as- the 
skeleton goes, but is completed during life bj’ soft 
parts afterwards to be described. At the ape-v 
these two passage.s communicate by an ojpening 
to which the term helicotrcma has been applied. 

"We now return to the membranous labyrinth. 
The membranous and osseous labyrinths have the 

same shape, but 
the former is con- 
siderably smaller 
than the latter, a 
fluid, termed the 
perilymph, inter- 
vening in some 
quantity between 
them. At certain 
points recent in- 
vestigations have 
shown that the 
membranous is 
finnly adherent to 
tlie inner surface 
of the osseous 
labyrinth. The 
vestibular portion consists of two sacs, an upper and 
larger one, of an oval shape, termed the utriculus, 
and a lower and smaller one, of a globular shape, 
called the sacculus. The membranous semicircular 
canals resemble in form and arrangement the osse- 
ous canals wliich inclose them, but are only one- 
third of the diameter of the latter. 

It will be remembered that tlie osseous structure 
of the cochlea is that of a tube almost but not 
quite divided into two by the lamina spiralis 
ossea. The division is completed by the- lamina 



Tig. 5. —Section through the Cochlea of a Human 
Embryo : 

a, a, a, cartilage, 'ivhicli afterwards ossifies ; h, h, tissue, which 
afterwards becomes the modiolus; o-co, duct of the cochlea; 
d, di, membrane of Reissuer; c, inemlirana tectatoria, rather 
elevated from its proper position; /, position aftenvards 
occupied by organ of Corti ; g, lamina spiralis ; 1i, scala tym- 
pani ; t, scala vestibuli. 

spiralis niembranacea (or basilar membrane). 
From near the junction of the osseous with the 
membranous lamina springs the membrane of 
Eeissner, ■udiich, stretching across to the wall of 
the osseous cochlea, shuts off a tliird space known 
as the ductus cochlea;. The cochlear duct tennin- 
ates blindly at both ends, but near its lower 
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extremity is connected with the saccule through a 
delicate membranous channel known as the ductus 
rcu7iiens. Upon the basilar membrane is situated 
the organ of Corti, -wliicli consists of the following 
parts (to name only those of most importance) 
from vyithin outwards t ( 1 ) a single row of so- 
called inner hair-cells; (2) the two rods of Corti 
(known as inner and outer); (3) four or five rows 
of outer hair-cells. These are again protected by 
the curtain-like membrana tcctatoi-ia. 

The auditory nerve leaves the medulla oblongata 
togetlier with the facial, and passing into the 
internal auditoiy meatus, divides into two branches, 
which pass respectively to the vestibule and the 
cochlea. The former ends in a peculiarly modified 
epithelium with projecting processes situated in 
the ampnllfe of the semicircular canals and on 
certain .spots within the saccule and utricle, known 
as the 7nucuhc acusticce. In the latter sitiration 
are also found small crystalline bodies, called 



a, lamina spiralis ossea, with nerve bundles from cochlear nerve ; 

b, b, lamina spiralis meinbranacea ; c, inner rod or pillar of 

Corti; C), outer rod or pillar of Corti ; d, inner hair-cell ; e, 

outer hair-cells; /, nerve fibres; g,TOeinbrana tectatoria. 

otoliths, which are suspended around the maculte ; 
by exactly what means this suspension is effected 
is at present unknown. The cochlear branch of 
the anditoiy nerve probably terminates in the 
inner and outer hair-cells of the organ of Corti (see 
fig. 6). The saccule and utricle communicate with 
each other and witli the interior of the skull 
throngh the aquwductus vestibuli, while the 
aqw.cdticUis cochlem connects the perilyniph of the 
scala tympani with the arachnoid space. 

Physiology.— (1) Of the External Ear.—E true 
auricle only exists in the mammalia, and in this 
class it varies from little more than an irregularly 
shaped cartilaginous disc with little or no motion, 
as in man and the quadmmana, to an elongated 
fnnnel-sliaped ear-trumpet movable in all direc- 
tions by numerous large muscles, as in the horse, 
the ass, and tlie bat. The mode in which we 
.see it employed by those animals in which it is 
highly developed sufficiently indicates that its 
main function is to collect and concentrate the 
sounds wliich fall upon it. But the experimental 
investigations of Savart, with an apparatus con- 
stiTicted to resemble the tympanic membrane 
and the external auditory apparatus, show that 
these parts are also adapted to enter into vibra- 
tions m unison with those of the air; and he 
suggested that the human auricle, by the various 
directions of different parts of its surface, could 
always present to the air a certain number of parts 
wlios'e direction is at right angles with that of tlie 
molecular movement of the air, and therefore is 
the most favourable position for haring the vibra- 
tions communicated. 

(2) Of the Tijmpaninn and its Contents. — Savart’s 
experiments show that the membrane of the tym- 
panum LS thrown into vibration by the air, and 
that it always executes vibrations equal in number 
to those of the sonorous bocly which excite-s the 
oscillations in the air. He further ascertained that 



a, jitricle ; Ii, saccule ; c, aquieductus 
vestibuli, diviiliug into two brandies, 
going to saccule and utricle respec- 
tively ; d, caiialis or ductus rcuiiiens. 
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the malleus participates in the oscillations of the 
tjnnpanic menvhrane, and that these vibrations are 
propagated to the incus and stapes, and thus to the 
membrane of the fenestra ovalis. The malleus has 
further the office of regulatin", through tlie tensor 
tympani muscle, the tension of the tympanic mem- 
brane ; and to allow of the niotion necessary for 
this purpose, we find movable joints between it and 
tlie incus, and again between the latter bone and 
tile stapes. The contraction of the stapedius muscle 
similarly modifies the tension of the membrane of 
the fenestra ovalis; and as compression or the reveise 
exercised on this membrane extends to the peri- 
lymph, and is propagated through it to t\ie. fenestra 
roUtnda, the tension of the membrane of the latter 
opening is also influenced by the muscle in q^ues- 
tion. The incus is much more limited in its 
motions than either of the other hones, and its use 
seems to be to complete the chain of ossicles in 
such a manner as to prevent anj' sudden or violent 
tension of the membranes, such as we can easily 
conceive might occur if the conductor between the 
membranes were a single bone. The presence of 
air in the tympanic cavity serves a double purpose ; 
in the firet place, it preserves a uniform tempera- 
ture on the outer surfaces of the fenestral luem- 
branes, and thus supports a fi.xed elasticity in 
them, which would not be the case if they were 
freely exposed to ordinary atmospheric changes ; 
and secondly, the action of the chain of ossicles as 
conductors of sound is materially increased by their 
being completely surrounded by air, as is obvious 
from the first principles of acoustics ; further, were 
it not for the presence of air within the tj-mpanum, 
the dram membrane would be arched inwards, and 
the resulting displacement and change of tension 
would produce deafness. 

(3) Of the Labyrinth . — Sonorous vibrations may 
be conducted to the labyrinth through the bones of 
the skull ; but during the ordinary act of hearing, 
the movements of the tympanic membrane are 
propagated through the chain of ossicles and the 
labyrinth, and thus perceived by the auditoiy 
nerve. A considerable amount of mystery sur- 
rounds the functions of the saccule and utricle ; 
indeed, on this subject so little is at present 
accurately known that no good puipose would be 
served by discussing it further. The view, until 
recently accepted, that these parts were concerned 
in the perception .of sounds ’as distinguished from 
tones (i.e. notes), has been rendered doubtful by 
recent researches. 

. The semicu’cular canals have been of late years 
made objects of study by many physiologists. It 
has now been conclusively demonstrated that they 
are intimately associated rritli the maintenance of 
the body in the erect position. Injury of a semi- 
circular canal tends to produce rotatory movements 
of the body and eyes, and it has therefore been 
suggested that the functions of these organs* may 
be connected with the retlex act of listening, as e.x- 
emplified in the lower animals by pricking the ears 
and rotation of the head. From experiments on 
animals, and observations on the human subject in 
disease, it has now been proved that a lesion of the 
semicircular canals is followed by giddiness or 
vertigo, which manifests itself either in involuntary 
falling, rotation, or in a subjective condition, dur- 
ing the continuance of which surrounding objects 
seem to revolve round the patient. It is generally 
believed by physiologists that the cochlea has the 
special fxrnction of analysing sounds. It has been 
found that the basilar membrane is not equally 
broad throughout, but that it increases gradually 
from base to apex. It therefore presents a series 
of strings of different lengths, and the short ones 
are assumed to vibrate in the perception of high 
notes, while the long ones are stimulated to motion 


by low tones. The lower part of the 'cochlea is 
therefore chiefly concerned in the perception of 
sounds of high pitch, while the upper parts respond 
to those of low pitch. Some observei’s, however, 
do not accept this view — e.g. Voltolini and Ruther- 
ford, but believe that sounds are analysed in the 
auditory centre, which, according to the investiga- 
tions of Munk and Fcrrier, is located in the tem- 
poral lobe. For the hearing of birds, reptiles, &c., 
see Bird, Reptiles, &c. 

The Diseases of the Ear. — It is manifestly 
impossible to attempt any, account of the various 
individual ear disea-ses in an article like the present. 
Since aural surgery has become an exact science, the 
medical profession have come to realise that .such 
plirases as a ‘cure for deafness,’ or a ‘treatment 
for earache,’ are not only inexact but absurd. 
Deafness — varying in degree from a slight impair- 
ment of hearing up to total inability to perceive 
sounds — may be due to a great variety of causes, 
and any of these causes may produce not only deaf- 
ness, but noises in the heacl. Thus the audito^ 
canal may be blocked by wax, the products of skin 
eruptions aflecting its lining membrane, tumoure, 
masses of ftingus, the results of inflammation, 
&c. The tympanic membrane may be displaced or 
thickened, the ossicles may be impeded in their 
movements by tbe presence of exudation, or by 
fibrous adhesions or swelling of the mucous mem- 
brane witliin the tympanum. Then again these 
parts may be injured either by disease or by 
violence. The auditory nerve may be affected in 
any part of its coui-se from the auditory centre 
to the labyrinth, and thus deafness niav resiilt. 
AVe have only indicated some of the patholorical 
causes of impaired hearing, but enough has been 
said to show that before deafness can be prescribed 
for with any hope of success, an examination of 
the ear must be made by a competent medical 
man. 

Turning now to earache, let us consider some of 
its causes. Sometimes it is due to the presence of 
boils in the .auditory canal, or the whole lining 
membrane of the passage, including the outer 
l.ayer of the membrana tymp.ani, may become 
intiamed. Perhaps the most common cause of ear- 
ache is inflammation of the dram-cavity. Such 
inflammation often stops before the inflammatory 
products have token on a puralent character. 
This mild form is vei’j’’ common in children, and 
often sows the seeds of de.afness in after-life if 
appropriate treatment be not applied. Occasion- 
ally e.arache is altogether due to the presence of a 
diseased tooth, whicli need not necessarily be tender 
or painful. By far the most dangerous form, how- 
ever, is that which ames in connection with a so- 
called ‘ninning ear.’ The general meaning of this 
symptoni in such cases is an accumulation of de- 
composing matter and sometimes dise.osed bone in 
close proximity to the In-ain, and a fatal result is by 
no niefins uncommon. Vertigo, or giddiness, is a 
very frequent symptom of ear dise,ase, and can often 
be relieved or cured by attention' to this org.an. _ 

_ A feeling of fullness in the liead, and disinclina- 
tion for mental effort, is far from uncommon. 
R.arer or less important symptoms of aural afl'ec- 
tions are ( 1 ) anomalies of taste, oiring to involve- 
ment of the. chorda tympani nerve on its way 
through the drum-cavity; (2) 'paroxysmal cough 
.and sneezing; (3) neuralgia of the he.ad ; and (4) 
epilepsj' ; the last named being fortunately ex- 
tremely uncommon. We should not be justified 
in omitting to mention that n.asal diseases, especi- 
ally in children, are often the c.auses of deafne.'.®. 
This is all the more important, because such cases 
when taken early can almost always be cured. 

From what has been said, it will be obvious that 
any remarks Ve could, without unduly extending' 
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comitcs, or slierifis had necessarily to he appointed 
■\vlien tlie earl was a minor, or otlierwise incapaci- 
tated from discharging liis duties, and by degrees 
the office itself jjassed to the deputy. In the lei^i 
of King John a lixed sum, payable from the profits 
of tlie county, began to take the place of tlie 
third penny, and the words ‘ wide comes cst ' were 
supplanted” by the words ‘ sub nomine comitts,' 
sliowing tliat the official power had ceased, and 
the dignity onlv survived. In the reign of Edward 
III. earldoms beg.an to be created by cliarter or 
patent, certain lordships or lands being generally 
erected into a comitatus to descend with the newly- 
created dignity. But the girding on of tlie .sword 
as a solemnity of investiture still continued, to 
which the imposition of a cap of dignity or golden 
circlet was added in the reign of Edward VI. In 
1615 these ceremonies were declared unnecessary, 
and in the reign of Queen Anne it became tjic 
practice to insert a clause in patents ex 2 ivessly dis- 
pensing with them. 

Until late in tlie reign of Edward III. earldoms 
were limited by the chartei'S constituting them to 
l\eiY6-ge.we,vR.l, awd liftiv-feiuale often snccooded, 
her husband generally obtaining the title of earl ; 
but in the case of more co-heira than one, the lands 
were divided, and the dignity, which could not 
subsist without them, reverted to the crown. So 
inseparable at that period were the lands from the 
dignity, that there seem to be one or two instances 
wliere the title was taken away on the ground of 
poverty. But in fact the will of the crown at times 
diverted the succession from its regular channel, 
and occasionally the lights of the Iieir were sus- 
pended for a time and then recognised. 

Towards the end of the 14th century it bec.ame 
the rule for patents of eaiidoui to be limited to 
the lieii’s-male of the body of the grantee, the title 
on their failure merging in the crown ; and there 
are a few occasional instances of the dignity being 
conferred for life. The title of countess, more than 
any other degree in the peerage, has from time to 
time been_ conferred for life on females. Tlie idea 
of earls being territorial officei-s ha.s been so entirely 
departed froni that tlie designation bestowed on 
them is occasionally ( as in the case of Earls Urey, 
Nelson, Spencer, Russell, and Cairns) their oum 
surname with tlie iirefi.x earl. 

In Scotland the earl was the successor of the 
Celtic mornmer or great steward, who was iirst a 
tributary king, .and .afterwards a hereditary judicial 
officer placed over a certain territory. In tlie reigns 
of Alexander I. and David I. the niormaei's gradu- 
ally assumed the title of earls or comites, wliile 
vice-coniites or sheriffs were appointed, who, if they 
did not at once supersede them, at least exercisetl 
a concurrent juiisdiction with them. Sei'en earls 
are enunierated by their names, not titles, in the 
foundation charter of the abbey of Scone in 1114; 
and during the 12th centuiy there e.xisted a body 
called the Seven E.arls, with whose sanction tlie 
king acted. IVitli the introduction of feudalism, 
the earls passed into the position of .feudal lords, 
holding the lands with which their connection h.ad 
at fust been judicial as an earldom of the crown. 
The creation of additional earldoms formed a jiart 
of the feudalising process ; and though the earldoms 
continued to be spoken of as seven, those enumer- 
ated were not alw.avs the same. The coronation 
of Alexander II. (1214) is the latest date at which 
the earls are specified as seven in number; and 
their functions as advisers of the sovereign were 
afterwards merged in those of the ‘ communitas.’ 

Earldoms continued territorial much longer in 
Scotland than in England. From the beginning 
of the feudal period down nearlj' to tlie 17th cen- 
tury, the title was usually conferred by the erection 
of. certain lands into an earldom, the charter but 


i-arelj' making specific mention of the dignity of 
earl.” In 1578 the practice first became general of 
introducing the title of earl into the charter ; and 
from that date till 1600 half the charters of earl- 
dom in the Register of the Great Seal (they are 
eighteen in all) make special mention of it. 
Patents of the dignity of earl after the English 
fashion were first introduced in 1600, the eariiest 
being that of the E.arl of M'inton. The older 
earldoms, like lands and other heritable subjects, 
passed to boil's of line ; and in the case of co-heirs 
the lands were divided, the dignity witli the 
principal messuage passing to the eldest. The 
husband of a countess was often, though not 
always, designed by the courtesy title of ean. 

In 1889 there were in' the peerage of the United 
Kingdom one hundred and twentj’ earls, with one 
countess in her own right ; there were forty-four 
earls in the peerage of Scotland; and sixty-four 
carls in the peerage of Ireland. For the coronet 
of an carl, see COROXET. His mantle is scarlet 
with three doublings of ermine. He is stjded 
the ‘Right Honourable,’ and in fonnal documents 
the sovereign usually designs any peer of the 
degi'ee of .an earl as ‘ Our tnisty and well-beloved 
Cousin,’ .an aiipellatioii which originated in the 
reign of Henry IV., who was either by descent or 
alliance related to even' earl in the kingdom. 
An earl’s eldest son takes as a Courtesy Title 
(q.v.) one of liis f.atlier’s inferior titles. 'Die 
younger sons take ‘ The Honourable,’ with Chris- 
tian n.ame and surname added, and tlie daughters 
‘Lady,’ with Christian name and suniame. See 
Address (Forms of). 

Earle, "William, major-general, was born in 
Liveniool in 1833, entered the army in 1851, and 
sened through the Crimea ; he held several staff 
appointments abroad, and was military secretary 
to the govei-nor-general of India in 1872-76. Pro- 
moted major-general in 1880, he commanded the 
garrison of Alexandria in 1882-84, and led a 
column of the Gordon rescue expedition, which 
was detached to punish the tribes who had 
murdered Colonel Stewart and Mr Poiver. The 
murderers’ village tvas burned, .and on Febmai'}’ 10, 
1885, the intrenched positions occupied by a strong 
force of Ar.abs at Kirbekan were successfully 
carried ; but, while leading on his men, Earle was 
shot in the forehead and instantly killed. His 
body was brought back to England, where a fine 
statue has been erected in his native town. 

Earl Mnrslinl. See Marshal. 

Enrloiii, Richard, mezzotint engr<ayer,_ born 
in London in 1743, was a jmpil of Cipriani, and 
e.arly began his art under the jiatronage of Boydell. 
He engr.aved over sixty plates, which were very 
popular, and are still highly esteemed bj' collectore." 
He died in 1822. Among his works was a fine 
series of prints from the originals of Claude 
Lorr,aine’s Liber Vcritcitis. 

.Earlston, or Ercildoune, a village of Ber- 
wickshire, 4 miles NNE. of Melrose, with a rail- 
way station and manufactures of ginghams, ivool- 
lens, (Src. Between it and Leader Water is a 
frogment of the ‘Rhymer’s Tower,’ the traditional 
abode of Thomas the Rhymer (q.v.); whilst one 
mile south is Cowdenknowes, irttli its ‘bonny 
broom.’ Pop. 1010. 

Early, Jubal Axdersox, Confederate general, 
was bora in Virginia in 1816, graduated at West 
Point, and served in the Florida and Mexican ware. 
During most of the years 1838-61, however, he 
practised law in his native state. On the outbreak 
of the civil war he entered the Confederate service 
as a colonel, and commanded a brigade at Bull 
Run, and a division .at Fredericksburg and Gettys- 
burg. In 1864, after some successes, he was 
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defeated by Sheridan in several battles ; and, 
Custer having also routed him at Waynesboro in 
March 1865, he was relieved Of his command a 
few days later. He subsequently returned to the 
practice of law. 

Early Englislt, the term generally applied 
to the form of Gothic in which the pointed arch 
was first employed in Britain. The Early English 
succeeded the Norman towards the end of the 12th 
centuiy, and merged into the Decorated (q.v.) at 
the end of the IStli. Its characteristics are beauti- 
ful and peculiar. Retaining mucli of the strength 
and solidity of the earlier style, it exhibited the 
graceful forms without the redundancj' of orna- 
ment which latterly degenerated into a fault in 
the Decorated. Generally, it may he said to bear 
to the Decorated something like the relation which 
an expanding rosebud bears to a full-blown rose. 

. The pointed arch was introduced in the 12th cen- 
tury in the north of France, when it was found 
convenient in enabling the cross vaulting of oblong 
spaces to be carried out, so that the ridges of the 
groins might all be kept at the same height. The 
wall ribs being pointed, led to the udndows within 
them being made of the same form, and thus the 
pointed arch came to be gradually adopted in all 
the wall openings. The windows are long and 
narrow, and are often acutely pointed, when they 
are called lancet windows. When gathered into a 
group, they are freqrrently surmounted by a large 
arch, which springs from the extreme mouldings of 
the window on each side. The space between this 
arch and the tops of the windows is often pierced 
with circles, or with trefoils or quatrefoils, which 
by degrees led to the development of tracery. 
Each window, however, is generally destitute of 
any tracery in itself. ‘Tlie mouldings,’ says 
Parker, ‘ in general consist of alternate rounds and 
deeply-cut hollows, with a small admixture of 
fillets, producing a strong effect of light and 
shadow .* — Glossary of Architecture. From the 
same work we borrow the accompanying illusti-a- 
tion of two very heautiftil piers, .surmounted by 
• a lancet-sliaped arch, 

• decorated in the 

' t manner peculiar to the 

style. They are from 
Westminster Abbey. 
Circular windows are 
'w much used, and tri- 

WiW foliated archways over 

'n'lilfil Wv'^r doors are also to be 

found, as at Salisbury 
ft I fj Cathedral. By far the 

!; i j ; most characteristic de- 

i I , coration of the style 

■ . j||| - f is the Tooth-omanient 

I t I I (q.v.), which is often 

j' I '• ,1 used in great pro- 

lil I fusion. AVhere foliage 

jT| ;j is used, it is conven- 

1 j 1 1 tionally treated and 

J j cut with gieat bold- 

S ness, so as to throw 

ID deep shadows, and pro- 

Early English Piers and Arch, duce a very fine efl'ect. 

The under-cutting is 
often so deep as to leave nothing to connect the 
leaves with the mouldings but the stalks, and 
occasionally the edge or point of a leaf. The caps 
of the columns are often composed of mouldings 
only, and are circular in plan, both of which 
features distinguish Early English from the Early 
Pointed style of France. The buttresses are more 
prominent than in the Norman style, and pinnacles 
and flying buttresses are introduced. The term 
Early English is said to have been introduced by Mr 
Milleis in 1805. It corresponds to Ogtrale primi- 
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live of French writers, and is very often known as 
the First Pointed or lancet-arched amongst our- 
selves. See Gothic Aechitectuee. 

Earn, a river and loch in the south of Perth- 
shire, in the finely-wooded, beautiful valle 3 ' of 
Strathearn. Loch Earn lies to the north of Ben 
Voirlich ; its eastern extremity is 24 miles west of 
Perth. Lying 306 feet above sea-level, it is 6i 
miles long from east to west, from a half mile to 
nearly a mile broad, and 600 feet deep ; it is sur- 
rounded hj^ bold and rugged hills. The river Earn 
flows east from the loch 46 miles through the 
strath, past Comrie, Crieff, and Bridge of Earn, 
into, the estuary of the Tay, 7 miles south-east of 
Perth. Its waters contain salmon, trout, perch, 
and pike. — The Bridge of Earn, a much frequented 
village, stands on the ri"ht bank of the river, 
4 miles _SSE, of Perth, ancl near the saline springs 
of Pitcaithly. 

Earnest (in Scotland, Akles) is a sum of money 
given in token that the parties to a bargain are in 
earnest (though ‘earnest’ in this sense is etymo- 
logically distinct), and mean their agreement to be 
binding. The contracts in which earnest is most 
frequently given are sale and service. Earnest is 
not the same as part payment; it is something 
given ‘ to bind the bargain ; ’ whereas it is plain 
that there can be no part payment until the bargain 
is concluded. It is also necessaiy to distinguish 
between ‘dead earnest’ — i.e_. some small gift or 
payment made by way of evidence of the bargain, 
and the payment of a sum to be deducted from the 
price if the bargain is completed, to be forfeited by 
the purchaser if he fails to complete. For the 
English law on this subject, see Benjamin on Sale ; 
for the Scotch law, Erskine’s Institutes. The term 
‘earnest’ is sometimes used to include the symi- 
bolical acts of hand-shaking, thumb-licking, &c. , by 
which, in various countries, consent to a bargain is 
or has been signified. 

Ear-ring, a ring suspended from the ear, which 
is bored for the purpose, a mode of adorning the 
pei-son which has always been practised by Orien- 
tals, by both sexes among the Persians, Baby- 
lonians, Lydians, Libyans, and Carthaginians. 
They were always worn by the Greek women, from 
Hera in the Iliad down to the Venus de Medici, 
whose eare are pierced for the reception of ear-rings. 
Pliny tells us that there was no part of dress on 
which greater exp^ense was lavished amongst the 
Romans. Many- Egj'ptian ear-rings of very beau- 
tiful design have been preserved, and these antique 
designs have often been imitated in modem times. 
During the reigns of Elizabeth and James I. , ear- 
rings were worn in England by men, a custom 
which is still continued by many sailors. Other- 
wise, at the present day in England and the United 
States they are worn only by women. The ears 
.ire bored usually at about seven years of age. 
The boring is still popularly believed to be a 
valuable remedy in cases of sore eyes, by producing 
counter-irritation. This idea, however, is without 
satisfactoiy evidence in its support, and certainly 
there are much more efficient and beneficial 
methods of producing the desired effect. 

Ear-Shell. See Haliotis. 

Earth is the name applied to the third planet in 
onler from the sun. This planet is of unique 
importance as the dwelling-place of man, and is 
the only portion of the univeise of which we. have 
direct knowledge. Like other membere of the 
solar system, the earth revolves in an elliptical 
orbit round the sun in a definite plane teiined the 
jdane of the Ecliptic (q.v.). The mean distance of 
the earth from the sun has been caloulatwl from 
the Transit of Venus observations in 1874 and 
1882 as 92,800,000 miles. The minimum distance. 
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attained in June, is 91,250,000, and the maximum 
in December, 94,500,000, the dillerenoe, or 3,2o0,000 
miles, is the eccentricity of the eai*th s orbit or the 
extent of its departure from a ciixile. The earth 
is accompianied by one satellite, the moon, at a 
mean distance of 238,800 miles. 

Figure of Ulc Earth.— It was anciently believed 
that the earth was a flat disc of land (see Ptole- 
maic Systeji), surrounded by a great world-river 
(Oceanus), but the theory of a flat earth has been 
abandoned by all but a few fanatics. The earth’s 
figure may be popularly said to be that. of a ball; 
many irregularities in form make it .impossible to 
speak of it strictly as a sphere or even a spheroid. 
In conseq^uence of the dip of the horizon, the fie|d 
of Hew — the boundary line of which is a circle in 
all parts of the earth-i-becomes wider as the height 
of tlie observer increases. On a wide, smooth sur- 
face also, such as the sea or a gi-eat plain, the upper 
part of a distant recedin" object remains in sight 
when the lower part has disappeared. These facts, 
being verified experimentally in innumerable places 
scattered over the earth’s surface, can only be 
explained on the assumption that the earth is like 
a ball. On tiavelling northwards or southwards 
from any place, the position of the stais, their daily 
path in" the heavens, and the time of rising and 
setting are altered ; and new stais, altogether 
invisible before, come into Hew as the traveller 
proceeds. Tliis also can be explained only by the 
rotundity of the earth. The most convincing proof 
to the popular mind is, however, that the earth has 
been circumnaHgated by vessels steering alwaj's in 
the same general direction. 

If the earth were a sphere or perfect ball, the arc 
of the surface subtending an angle of 1° at the 
earth’s centre would be equal in eveiy part of the 
circumference. The angle in degrees subtended by 
any arc of a meridian can readilj'' be found astrono- 
mically (see Latitude ), and the length of this arc 
in ordinary lineal units such as feet or yards can 
be accurately measured (see Geodesy). This has 
been done in several places, and the result (see 
Degree) shows tliat towards the north and the 
south the degi-ee becomes longer than it is near the 
equator. It results that the earth is flattened 
somewhat at the poles and projects in the 
equatorial region. Delicate experiments at sea- 
level by means of the spring-balance or the 
pendulum show that the force of Gravity (q.v.) is 
greater in high than in low latitudes. A standard 
mass weighed in a spring-balance is heavier in 
Greenland than in Brazil, even after making the 
necessary correction for the result of centrifugal 
force .(see Centre). Since the mass of the two 
attracting bodies remains tbe same, their centres 
must be nearer at the station where the rveight 
is greater — i.e. the polar regions must be flattened 
so as to lie nearer the earth’s centre than is the 
equator. The extent of the flattening is such that 
the polar diameter is approximately shorter 
th.an the mean equatorial diameter, a deHation 
from the form of a sphere far too slight to be 
detected by sight or touch in any model which- is 
small enough to be seen at one view. Accurate 
measurements of degrees of longitude in tropical 
regions indicate that the equator is not a circle, as 
it would be if the earth’s figure were th.at of an 
oblate spberoid, but an ellipse of veiy slight 
eccentricity (estimated by some calculators as 
by othei-s with more probability as TT?,nr), 
the _ longer diameter running from about the 
meridian of Ireland to that of New Zealand. 

The earth’s surface is_ ridged and wrinkled with 
innumerable ilTCgularities, so that the simile of an 
orange -with its slightly comigated rind, its flattened 
poles, and slightly in'egular equator gives a very 
fair idea of the form, which is termed in geometry 


&geoid. All measurements of the earth’s surface 
are hampered by the uncertainty of level ; ‘ sea- 
level’ being far fi-oni uniform in all places (see 
Continent). 

Dimensions . — Supposing the earth to be an 
oblate spheroid or ellipsoid of revolution, its polar 
or shortest diameter has been determined as 7899'6 
miles, sufficiently near_ the value of 500 million 
inches to be convenientlj' remembered. The 
longer, or equatorial mean diameter is 7926'G 
miles, a difference of 27 miles or of the 
mean diameter. The vertical distance between the 
greatest natunil height and hollow ( Mount Everest, 
and a point in Tuscarora Deep, east of the Kurile 
Islands) amounts to 11 miles, or of the me.an 
diameter. 

The meridional circumference of the earth is 
24,856 miles, and the Metre (q.v.) was intended to 
be TjnrnWim of tins distance, though realty made 
somewhat shorter. The circumference at the 
.equator is 24,899 miles, and this is the longest 
distance which can possibly be travelled in a 
direct line over the surface. The total area of 
the earth’s .surface calculated from these dimensions 
is 197 million square miles, and the coi-responding 
volume 260,000 million cubic miles. 

Mass of the Earth . — The problem of measuring 
the mass or amount of matter in the earth is one of 
peculiar interest. The usual mode of measuring 
mass is by means of weight or the attraction of 
the earth on bodies, and this method is of course 
inapplicable in determining the mass of the earth 
itself. The method that is employed is to compare 
the attraction of gravity between two known 
masses, and between one of these masses and tlie 
whole earth. The simplest method of doing so is 
by observing the deviation from the vertical of a 
plumb-line near an isolated mountain. The volume 
of the mountain has first to be found bj' accurate 
sun’ey, and its density calculated from the 
geological structure and the density of its com- 
ponent rocks. Observations liave been successively 
made with great precautions on Chimborazo, ou 
Schiehallion (q.v.), and on Arthur’s Seat, and the 
results are fairly concordant. Sir George Airy in 
1854 made a series of experiments in the Harton 
coal-pit at South Shields, taking advantage of 
another principle. The rate of vibration of a 
pendulum at the sm-face depends on the attraction 
of the earth as a whole ; but at the bottom of a 
shaft the same pendulum will vibrate at a different 
rate for two reasons : ( 1 ) faster, because it is nearer 
the centre; (2) slower, as the attracting mass is 
less. _The_ spheroidal skin of the eartli’s crust 
equal in thickness to the depth of tlie shaft ceases 
to exert any influence, and the force of gravity due 
to this spheroidal shell is the difference between 
the force measured by the vibration of tlie pendulum 
at tbe surface and that at the bottom of the mine. 
If then the mean density (and hence the mass) of 
this spheroidal skin can be ascertained, tbe problem 
would be solved ; but this it is impossible to do 
in _a satisfactory way, and so the experiment is 
vitiated, and the results compare badly with other 
methods. Professor Tait has pointed out that an 
excellent opportunity of making an experiment of 
a similar kind is afforded on the shores of estuaries 
where there is a high rise of tide — e.g. the Bay of 
Fundy. It would be easy to estimate the gravita- 
tional influence exerted % the alternate piling up 
and clearing awav of a readily calciilatecl mass of 
water. 

The most satisfactoiy method of finding the 
mass of the earth is that suggested originally by 
Michel, but earned out carefully by Cavendish, 
and hence knoim as the ‘ Cavendish E.xperimeiit. ’ 
It consists of measuring veiy' accurately the minute 
attraction exerted by two large spheres of metal on 
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two inxicli smaller metjil balls fixed to the ex- 
tremities of a light lever which is suspended hy a 
wire. The slight attraction of the large spheres is 
measured hy the' Toreion Balance (o.v.'), of, which 
the smaller halls form part, and the distance of the 
attracting bodies is known. Hence, making the 
proper allowance for distance in each case, the 
attraction of the large spheres on the small halls is 
to the' attraction of the eai-th on the small halls — 
i.e. the weight of the small halls — as the mass of 
tlie large spheres is to the mass of the earth. The 
attraction measured is so minute that - the most 
elaborate precautions are necessary to get a definite 
result. CavendLsh used leaden spheres a foot in 
diameter, which were swung round so as to exert 
their attraction alternatelj' on opposite sides of the 
torsion balance. The apparatus was much simplified 
hy Cornu, who alternately filled with mereuiy and 
emptied hollow iron spheres suitahlj’' placed with 
regard to the small halls. A still furtlier refine- 
ment has recently been introduced in this experi- 
ment hy using an ordinary Balance (o.v.) of great 
delicacy, with double scale pans, the lower pan of 
each pair being suspended hj' a fine wire from the 
centre of the upper. On the right-hand side this 
fine wire is surrounded by a massive perforated 
cast-iron cylinder built up in sections. On standai'd 
masses being placed in the upper pans, the one on 
the right-hand side is heavier by the attraction of 
the iron ; then when the masses are changed to the 
lower pans the right-hand mass is lighter hy the 
attraction of the iron, so that the difference of 
weight represents twice the attraction. The iron 
cylinder is then taken to pieces, and built up round 
the left-hand wire, and the process repeated several 
times. 

Mean Densitg of the Earth . — The result of all these 
experiments sliows the mass of the earth to be 
Mproximately 6,000,000,000,000,000,000,000 tons. 
The mean density calculated from this ma.ss, and 
the known volume of the earth, is a more manage- 
able figure, and may he given as an example of tlie 
degree of accordance in the various measurements. 
The following table shows the values arrived at by 
the various e.xperimenters : 


Cavendisli 5'48 

Reich 5*49 

Rally 5-67 

B.aily (recalculated by Coniu) 5'55 

Cornu 5 '50 

ilaskelyne on Scliieliallion 4*8(1 

Carlini on Mont Cenis 4*95 

James on Arthur's Seat '. 6*32 

Airy in Harton Pit •. 6*56 


The average of the 'concoi-dant results may be 
taken as 5*5, the densitj' of pure water at d" C. 
being 1. The density of surface rocks is only about 
2*5, but lavas of deep origin have densities rang- 
ing up to 3 or even higher, and it follows that the 
density becomes greater towards the centre. The 
whole earth is hound together mainly hy the force 
of gravity, cohesion being nf much less importance, 
and the pressure at great depths is so enormous, 
that at the centre it is calculated to amount to 
15,000 tons per square inch. At this pressure the 
density of tlie ordinary rocks would he far gi*eater 
than the mean density of the earth will warrant, so 
that instead of being obliged to suppose that all the 
heaviest metals have accnmulatecl at the centre in 
order to account for the high mean density, we have 
to seek in the elevated temperature of the interior 
'a reason for the mean density being so small as it is. 
The density of the crust of the earth is irregularly 
distributed. It must he gi*eater under the Pacific 
Ocean, in oitler to balance the projecting mass of 
Africa and Europe on the opposite side of the 
world, otherwise, the globe would he lop-sided. In 
many places observations with the pendulum or 
plumb-line show discrepancies that cannot he 


accounted for by the configuration of the neigh- 
bouring surface, and must be due to irregularities 
in the density of the crust. Tlie dimensions given 
above refer to the earth as a perfectly sniootli 
figure, the solid geoid or lithosphere being .sur- 
rounded by a fluid shell, the hydrosphere, 2 miles 
thick, which is included in the estimate, but this is 
enwrapped hy the Atmosphere (q.v.), lyhich is of 
undefined extent, and is left out of account in cal- 
culating the size or the mass of the earth. 

Constitution of the Earth . — The elements present 
in the earth are, as far as can he ascertained, the 
same as those in the sun and other members of tlie 
solar system. Of the -seventy elements which are 
recognised hy chemists, yei*y few occur in a free 
state, in those parts of the crust accessible to us, 
except the oxygen and nitrogen of the atmosphere. 
The hydrosphere (s-hrs of the mass of the earth) is 
composed of about 97 per cent, of pure water, a 
compound of hydrogen and oxygen. The litho- 
■siihere is made up mainly of silicates — I.e. com- 
pounds of silicon, oxygen, and a few metals. 
The following table shows, according to Prestwich, 
the approximate composition of the crust of tlie 
earth, expressed in two different ways : 


As Elements. 


. i. Oxygen 50*0 

2. Silicon 25 0 

3. Aluminium 10*0 

4. Calcium... 4*5 

5. Magnesium 3*5 

6. Sodium 2'0 

7. Potassium 1*0 

8. Carbon j 

9. Iron I 


J.V. I 

11. Clilorinej 

12. Otlier elements.. . . I'O 


As O.xides. 


1. Silica 53*0 

2. Alumina 19-0 

3. Lime 6*3 

4. Magnesia 5*3 

6. Soda 2*5 

6. Potash 2*4 


7. Carbonic acid 

8. Iron oxides 

9. Sulphuric acid 

10. (Chlorides) 

11. Other oxides 3*5 



100*0 


100*0 


The character of the rocks composing the litho- 
sphere varies with depth. Beneath the outer part of 
the crust composed of sedimentary or metamorphic 
rocks, there seems to occur a zone of acidic lavas — 
i.e. rocks in which the proportion of silica is gi*eater 
than is required to saturate the bases. At greater 
depths, basic lavas of gi*eater density occur, in which 
there is a deficiency of silica. The thickness of the 
crust, and j^lie constitution of the earth beneath it, 
can only he guessed at from superficial indications, 
or by deductions from its movements. The change 
of temperature with depth has been carefully 
studied (see Temperature), especially hy tlie 
Committee on Undergi*ound Temperatures of the 
British Association, who have collected great 
masses of data, and shown that as a nile bene,ath 
the stratum of invariable temperature (which lies 
at a variable depth, and is the limit of solar influ- 
ence), the temperature increases at the rate of about 
1° P. in every 55 or 60 feet. Tliere are indications of 
this rate diminishing at gi*eat depths. The deep- 
est depressions of the oceans extend about 54 miles 
below sea-level, and it might be expected that the 
heat of the earth’s crust would raise the tenijiera- 
ture of the water there, and keep up, if not a boil- 
ing sea, at least energetic oceanic circulation. This 
is found not to be the case, as the cold water from 
the polar regions has .long since cooled down the 
bed of the open oceans to a temperature nowhere 
higher than about 40“ F. 'When a tunnel is bored 
liorizontally through a mountain, the temperature 
in the interior is found to be higher than corresponds 
to its distance from the centre of the earth, but 
quite in accordance with the depth beneath the 
summit of the mountain. -Although the tempera- 
ture in the interior of the earth is unquestion.ably 
high enough to melt, and possibly even to vaporise 
all known substances, the fact that the melting 
point of rock-materials is raised by pressure, makes 
it probable tliat the earth .as a whole is a solid 
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body, and is not merely a thin hard cm&t like an 
egg-shell, encircling a vast molten sphere. _ Astro- 
nomical observations, and the investigation.s on 
eartli-tremoi's and tides, indicate that the litho- 
sphere, as a whole, has a rigidity approximately 
ecpial to tliat of steel. The tlieory of a solid earth 
in no way hampere the explanation of Volcanoes 
(q.v.) emitting vast mrantities of fused rock- 
materials, as there maj' he relatively small accumu- 
lations of llnid rocks here and there, or more likely 
some temporaiy relief of pressure lower's the melt- 
ing-point, and allows the rocks to liquefy explos- 
ively. The origin and probable age of the earth 
are treated of in special articles. Considerations 
of the rate at which stratified rocks are depo.sited, 
and the thickness of these deposits, have been inter- 
preted so as to give a pei'iod of about 1000 million 
year's as the time drrr'ing which the earth’s crust 
has been solid. Sir Vrlliairt Thomson, arguin" 
from the rate of loss of heat, cuts down this period 
to less than 100 million years, and Professor Tait 
shows reasons for believing 10 rrrilliotr years to he 
nearer the ti'uth. Geologists, however, dettrand not 
less than 100 nrillion vear-s to account for the 
clrangos in plant and anrnral life during geological 
time. See Geology, Nebular Hypothesis. 

T/ie Surface of the Earth . — After a solid crust 
had been formed, the contraction consequent on 
cooling carrsed the core of the earth to shrink away, 
parts of the unsupported crust either fell into the 
cavities formed, or were draunr in by the contract- 
ing nucleus, and so gave rise to hollows and ridges 
on the surface. The oceans conceal so much of 
the earth’s surface from orrr view, that we are apt 
to forirr a wrong idea of its real configuration. If 
the hydrosphere were of one quarter its present 
e.xtent, only the deepest hollows would he covered 
with water, and all the rest would he land, while, 
if it were four times as extensive, even the highest 
ridges wonld he suhnrerged. As it is, the emergent 
ridges or land areas amourrt to 28 per ceirt. of the 
entire srrrface, with a mean height of about 2000 
feet above the sea, and the submerged hollowi? 
occupying the remaining 72 per cent, of surface 
have an average depth of about 12,000 feet beneath 
sea-level. The distribution of land and water is 
such that the land is massed mainly in the northern 
hemisphere, the Arctic Circle having the largest pro- 
portion of land in its course, nearly seven-eigliths of 
its length ; the equator crosses land only for one- 
si.xth of its length, and the parallel of 57° S. runs 
entirely over sea. If the world were divided into 
two hemispheres, with the English Channel at the 
centre of one and New Zealand at the centre of tlie 
other, the proportion of land to sea in the former 
would he twelve to thirteen, and it -Nvould contain 
seven-eighths of the land ; the proportion of land 
to sea in the latter would he one to twelve, and it 
would contain three-quarters of the sea of the globe. 
The, question of the permanence of the main lines 
of surface-features is referred to in Continent and 
in Sea. In an exhaustive discussion of the height 
of land and depth of sea, published in 1888, Dr John 
MuiTay states that 54 per cent, of the surface of the 
land of the globe, and 84 per cent, of its bulk, lies 
between sea-level and a height of 1500 feet, 36 per 
cent, of surface between 1500 and 6000 feet, and 
only 9 per cent, above that elevation. In the ocean, 
on the other hand, only 17'4 per cent, of area has a 
depth between sea-level and 6000 feet, and this con- 
tains 42 per cent, of its bulk; 77 '8 per cent, of 
area and 56 per cent, of volume lie between 6000 
and 18,000 feet. The total volume of the ocean is 
fourteen times as great as the total volume of the 
dry land, so that if all the land were levelled do-um 
to sea-level, only one-fonrteenth of the oceanic 
depressions would be filled up. 

Movements of the Earth . — The fact that the earth 


rotates always in the same way gives the globe 
jiolarity, or the property of two-endedness, and 
the fact that the axis of rotation coincides with the 
shortest diameter of our planet, strongly confirms 
the nebular hypothesis by indicating that the earth 
assumed its existing form, approaching an oblate 
spheroid, by rotating rapidly about its present axis 
while in a fluid or at least a plastic state. The 
rotation of the earth gives the power of distinguish- 
ing and defining directions. The direction towards 
which rotation takes place is the east, that from 
whicl) it takes place i.s the west. These terms are 
juirely relative. Compared with llritain, Anienca 
IS the western continent ; compared with Japan, it is 
the eastern continent ; there is nothing like an 
east or west pole. The ends of the earth’s axis 
are fixed points — one called the north pole, the 
other the south pole. The north pole is defined as 
that end of the axis which points towards a bright 
star in the constellation of the Little Bear, the star 
being named in consequence Polaris, or the Pole- 
star (see Latitude, Poles). "While the rate of 
angular rotation is nnifonn in all parts of the earth, 
namely, one complete revolution in 24 sidereal houi-s 
(or in*23 hr. 56 min. 4 sec. solar time), or 15° per 
liouT, the tangential velocity varies with the cosine 
of the latitude. At the equator, with its circum- 
ference e.xceeding 24,000 miles, the velocit}' of a 
point on the surface of course exceeds 1000 miles 
an hour. At the parallel of 60°, which is onlv half 
the length of the equator, the tangential velocity 
is 500 miles an hour, while at the poles themselves 
there is no tangential velocity, but rest as far as 
I axial rotation is concerned. In virtue of inertia, 
the property of matter defined in Newton’s firtt 
law of motion, the direction of the axis of a rotat- 
ing body tends to remain unchanged. As the earth 
has a rapid motion of revolution round the sun, 
vai'j'ing from a maximum in perihelion to a mini- 
mum in aphelion, the plane in which it moves also 
tends to remain unchanged, and these two direc- 
tions afi’ord standards in space to which the inclina- 
tion of all other planes and lines may be refen'ed. 
The eccentricity of the earth’s orbit is subject to 
changes, maxima of eccentricity occurring at 
irregular intei'vals of about half a million yeare, 
but its plane is much more constant. The tipie 
occupied by the earth in its circuit of 580 niillion 
miles is one year, or 365 days, 6 hours, 9 minutes, 
which implies an average velocity of 66,000 miles 
per hour. 

The inclination of the earth’s axis to the plane of 
the ecliptic is 23° 28', and the variations from this 
value are scarcely perceptible. The most im- 
portant of the earth’s motions resulting from per- 
turbations by other heavenly bodies, is Precession 
(q.v.), which js due to the differential attraction of 
the_ sun and moon on the bulging equatorial region. 
This attraction constantly tends to turn the earth’s 
axis at right angles to its" orbit ; but it results onlv 
in a slow rotation round a peipendicular axis which 
occupies about 25,800 yearn, and has the effect of 
making the pole describe a circular path in the 
heavens. The possibility of changes in the inclina- 
tion of the earth’s axis having taken place within 
recent periods, is a question of gi-eat importance 
with regard to geological climate (see (Glacial 
Periods); but the balance of evidence seems 
to be against the probability of any such change. 
Astronomical observations at Pulkowa! in Eus.sia 
indicated a movement of the north pole over the 
surface of the earth at the rate of a foot per 
annum, but the equally accurate observations at 
Greenwich show no trace of such an alteration of 
the direction of the axis. The proofs of the diurnal 
rotation of the earth are numerous and complete. 
A consequence of rotation from west to east has 
been deduced by Perrel to the eflect that any body 
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moving on the earth’s surface, in ivhatcvo' direction, 
tends to deviate from a straight path towards the 
right in the nortliern hemisphere, and towards the 
left in the southern. For bodies moving towards 
or from the equator, this can he easily undemtood. 
Suppose an ocean cuiTent to start from the equator, 
flowing due north. At the equator it has, if the 
earth rotates from west to east, a much greater 
eastward velocity than has the part of the earth’s 
surface to which it flows, so that it must of neces- 
sity flow eastward ns well as- northward — ^i.e. it 
must turn towards the right as it proceeds. 
Similarly moving southward from the equator, the 
current must retain an easterly drift as it advances, 
thus deviating to the left. This is the mode of 
circulation which actually takes place in the oceans. 
Many large rivers of the northern hemisphere, such 
as the Volga, press harder on the right bank, which 
is accordingly steep and always receding, while the 
left bank is a more gentle slope. The same thing 
is observed in a more marked degree in the case of 
wiirds ; and even in gunnery, allowance has to be 
made for the deviation of the projectile from this 
cause. The fact that a bullet droirped from a lofty 
tower falls a little to the east of tire vertical, has 
been repeatedly verified, and can only be accounted 
for by tire upper part of the tower having a greater- 
tangential eastward velocity than the base, on 
account of its being farther frorrr the earth’s centre, 
this greater velocity being shared in by tire drop- 
pirrg birllet. But the nrost convincing proof was 
given by F oucault with the Pendulum ( q. v. ). A long 
and heavy penduluirr swings in a plane, the direc- 
tion of which is by Newton’s first law of motion 
constant in space. Yet when such a pendulum is 
set swinging in a room, its plane of vibration very 
soon appears to be chaitging. The plane always 
appear-s to twist round in the same direction, and 
since we know that the plane of the pendulum does 
not change, we must conclude that the room turns 
round it in conseqirence of the rotation of the earth. 

. Direct proofs of tire revolution of the earth i-ound 
the sun are less sirrrple. The Aberration of Light 
(q.v.) proves that the observer accomplishes some 
j’early journey at a rate that is corrrparable, though 
remotely, with the velocity of light; and the parallax 
of some of the nearer stars when corrected for aber- 
, ration, indicates that we view them at opposite 
seasons of the year fronr opposite ends of a line, 
ISO million miles long. 

The earth per-forms irone of its rrrotions with 
rigor-ous precisioir. The solar systerrr is so balanced 
and krrit together that each of its nrembers exerts 
some influence in determining the movements of all 
the rest. See Pertuebatio^js. 

Distribution of Solar Energy on the Earth . — The 
energy of the suir continually beating upon the 
earth keeps up the circulation of the atmosphere 
and hydrosphere, through which it acts on the 
lithosphere and becomes available for the use of 
living creatures. Only soiiiio Trrqnnr oi tke energy 
actually given out by the sun is irrtercepted by tire 
earth, but this mirrute fraction is great enough to 
produce enormous results. As the globe rotates, 
one half is always exposed to sunlight, one half 
always inrrnersed in darkness. The refractive 
power of the atmosphere makes the risirrg or setting 
sun appear higher than its true position in the sky, 
and so keeps it r-isible for a longer time than if 
there were no air. The length of the day and the 
amourrt of daylight in high latitudes are thus con- 
siderably increased. 

Not considering the eft'ect of refraction_, it is easily 
under-stood how at the surrrrrrer solstice of the 
northern hemisphere, when the north pole is in- 
clined towards the sun, sunlight falls 23i° beyond 
the pole, and as the earth rotates all this region 
remains in daylight the whole twenty-four houi-s. 


At this time the south pole is turned from the sun 
to the same extent, and no light can reach within 
23^° of the south pole. The circles bounding those 
regions of continuous daylight or darkness at the 
solstices are termed the Arctic and Antarctic circles, 
and the space within them the North and South 
Frigid zones. At the sunmrer solstice of the north- 
ei-n hemisphere the snn is vertical at a distance of 
23J° N. of the equator. This is the highest north 
latitude at which a vertical sun is experienced, and 
is termed the Tropic of Cancer from the constella- 
tion in which the sun appeai-s at the time. At the 



View of Earth from the zenith of a point in 60° N. lat. 
and 90° R long, at 6 o’clock P.3i., on its summer 
solstice (21st June) : 

The figures on the parallels of latitude indicate the length of 
the illuminated arc in degrees, and the period of daylight 
(longest day) in hours. 

winter solstice of the nortliern hemisphere the sun 
is vertical at a distance of 23i° S. of the equator 
or on the Tropic of Capricorn, which is the highest 
south latitude for a vertical sun. As the sun 
appears overhead in all places between these circles 
tu-ice in the year, and thus exerts its maximum 
heating power, this broad belt of the earth is 
termed the torrid zone. Between the tropics and 
the polar circles there are two regions, each 53° 
wide, in which the sun is never overhead, nor is it 
ever beneath or above the horizon continuously for 
a period of twenty-four hours. These are the 
northern and southern temperate zones. In high 
latitudes the sun’s rays strike the earth’s surface 
obliquely, and have thus less heating power than in 
low latitudes (see Clijiate ; see also Day and 
Seasons ). The northern winter and southern 
summer occur in perihelion, so it might be supposed 
that more heat reaches the southern than the 
northern liemisphere. Kepler’s second law explains, 
however, that the earth moves so much more 
rapidly when near the sun than it does when 
distant from that centre, that the amount of heat 
received m equal times is the same in both cases. 

JForh of Solar Energy.— The sun’s heat-power 
is constantlj- at work breaking down the rocks 
of the liigher parts of the lithosphere, and spreading 
the triturated substance as soil over the lower 
ground. The circulation of water is the great 
instniment for this work ; vapour raised from the 
oceans and carried by wind is condensed as rain on 
the high-lands, and returning to the sea in the 
form of springs and streams, has a chief share in 
wearing down the surface of the land. This process 
would ultimately reduce all the laud to a uniform 
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low level, were it not connteracted by the continual 
gentle elevations and depressions of the surface, 
conseq^uent on internal changes (see Upheaval). 
The energy of the sun acting through living plants 
enables these to recombine the elements of the 
soil and the air, and thus to form a va.riety of new 
products, most of which can as yet be produced in 
no other wav. Thus the,gi-eater part of the land 
surface of the earth is covered with growing vegeta- 
tion. The tlistribution of plants oyer the earths 
surface depends on configuration, climate, and soil. 
Where these conditions were favourable, _ great 
stores of solar energy have been laid up in the 
potential state by the preservation as fossils of 
ancient forests. Coal is the best e.xample, and the 
distribution of coal is at present one of the most 
important factors in the life of a modem manu- 
facturing community. Animal life, which is 
ultimately dependent on plant-life, and cannot get 
energj' from the sun direct, carries on the process of 
rearrangement and redistribution of matter farther. 
It also has had a share in producing the present 
condition and aspect of many parts of the earth. 
The clialk, limestone, and marble which characteiise. 
many regions of the land, and the coral reefs and 
islands of tropical seas, are immediate consequences 
of the action of animal life. Tlie distribution of 
plants and animals in their natural state is deter- 
mined solely by the physical conditions of their 
surroundings ; tut the actual distribution has been 
greatly modified by the action of man. 

Man to a large extent modifies and reverses the 
ordinary coui-se of natural phenomena and the laws 
of Geographical Distribution (q.v.). The greatest 
density of human population would occur naturally 
in those regions where the means of life are most 
abundant and most easily obtained, such as the 
alluvial plains of hot regions ; hence the valleys of 
the Nile and Ganges and the plains of China liave 
always been amongst the most populous parts of 
the world. With the development of moans of 
transport and of manufacturing processes a drift of 
population set in towards regions of mineral wealth, 
so that in manufacturing countries, such as westem 
Europe and the eastern United States, the coal- 
fields are most densely peopled, and the population 
is fed by grain and flesh raised in far distant parts 
of the earth. Tribes of the human race early 
began to claim e.xclusive rights to the region of the 
earth’s surface they inhabited, and definite districts 
of the earth have from remote historical times been 
associated with particular races, who either con- 
tinue_ to hold them if strong enough to resist 
invasion, or are supereeded by more powerful 
immigrants. The artificial boundaries of countries 
appem so much more stronglj' to the popular mind 
than the natural boundaries of such regions of the 
earth’s surface as plains, plateaus, or river-basins, 
that in most atlases the maps are coloured to show 
only the arbitrary human divisions. It is the 
purpose of Geography (q.v.) to consider the earth in 
its special relations to man. 

_ The intense manufacturing actirity of modem 
life has an important bearing on the future of the 
earth as a habitable planet. Mineral fuel and 
metals are being extracted and consumed with 
great and increasing rapidity, and from many 
causes they are being produced and stored up at a 
slow and decreasing late. Hence, viewing the 
subject from the standpoint of geological time, the 
supply of potential energj- is nearly at an end. 
The sun pours upon the earth eveiy day enormous 
quantities of energy, continually availatile in wind 
and water power, and these must be utilised more 
and more as the accumulated reserve of energy in 
coal and metals diminishes. In the same way 
vegetation is a legenerative process ; but by tlie 
destruction of forests without replanting and the 


exhaustion of soils the availability of solar energy 
in this way has been destroyed in some parts of the 
world (see Palestine), and greatly impaired in 
others. It is necessaiy, in viewing the earth as a 
home for man, to bear in mind that if it is to con- 
tinue capable of maintaining its present population 
of 1450 millions in comfort — ^not to speak of the 
vastly increased population that is accumulating at 
the rate of more than 10,000,000 a year — the stores 
of potential energj- must be carefullj- preserved, 
and care must be taken to allow the dnUj’ solar 
supplies to produce their fullest effect bj- applying 
the principles of forestry and agriculture. 

The Future of the Earth . — The principle of the 
degradation of energj- teaches that the earth will 
graduallj- cool down as the ages proceed. The strn 
also cooiing, although at a slower rate (about 1° 
in .3000 j-ear-s), will gr-aduallj- reduce the supplj- of 
exter-nal energj-, the friction of lunar tides will 
lengthen the rotation period of the earth until it 
coincides with its reduced period of revolution 
roitnd the sun. Ultiniatelj-, ir this principle holds 
good, all the bodies of the* solar sj-stem vill clash 
together, restoring bj- the impact much of the 
potential energj- to the kinetic state, and in so 
doing thej- will start a redrreed duplicate of the old 
solar sj-stem, with a less supplj- of energj-. The 
cj-cle of nebula, sun, and planet arill go through 
tire s.anre rorrrrd again and again with drminishmg 
speed, until rrltinrately irr the course of infinite 
tirrre all the rrratter of the universe will be 
accumulated in orre vast mass, vith all the energj- 
of the universe uniformlj- diffused througli it at 
one level of temperatrrre and irtterij- unavailable, 
and the rrniverse will be dead. 

The internal conrpositiorr and gradtral changes of 
the interior-, the somewhat complicated distribu- 
tion and mode of origin of the surface, inegrrlarities 
. of the lithosirhere, the various nrotions of the earth 
as a whole, and the action, modified bj- all these 
conditions, of solar energy on the atmosphere, 
hydrosphere, and lithosphere, determine all the 
changes of the earth’s corrdition arrd appearance, 
including its relations to living plants and animals. 
The investigation and description of these features 
and their- rationale constitutes the studj- known to 
the Gerrrrans as Erdlnmde, to the French as 
Physique dc Globe, and in this coirntrj- bj- the 
rms.atisfactor-j- and inadequate names of phj-sical 
geographj-, physiograpbj-, or ear-th knowledge. 

For the full explanation of the phenomena of the 
earth, refereirce nraj- be made to manj- other articles, 
some of the more important of which are : 

Africa. Creation. Imlian Ocean. Ptolemaic 

America. Day, Island. System. 

Antarctic. Desert. Lal^es. Daiufall. 

Arctic Ocean. Earthquake. I-atitude. Rivers. 

Armillary Ecliptic. Longitude. Sea, 

Sphere. Europe. ^lendian. Season. 

Asia. Fjord. Meteorologj". Snow. 

Astronomy, Geodesy. Mountains. Solar Systeiju 

Atlantic. Geographical Nebular Sounding. 

Atmosphere. Distribution, Hypothesis. Stoniis. 
Australia. Geography. Pacific Ocean. Temperature. 

Glimutc. Qeologj'. Parallel. Tides. ' 

Continent. Glacial Period. Planets. Universe. 

Copemicau Gravitation. Polar Regions. Volcano. 

System. Ice. Poles. 'World. 

Earth, in Chemistrj-. See Earths. 

Earth Closet. See Sewage. 
Earthemvarc. See Pottery. 

Earth-houses, or Yied-houses, tlm name 
which seems to have heen generallv given thiough- 
out Scotland to the underground buildings, which 
in some places are called also ‘Plots’ Houses’ (q.v.), 
and in others, it would appear, ‘ AVeems,’ or caves. 
Martin, in his Description of the AVestem Islands, 
printed in 1703, when their use would appear to 
have heen still remembered, speaks of them ivs 
‘little stone-houses, built under ground, called 


Ptolemaic 

System. 

Rainfall. 

Rivers. 

Se.-i. 

Season. 

Snow. 

Solar System. 

Sounclins. 

Stonns. 

Temperature. 

Tides. ' 

Universe. 
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earth-houses, which served to hide a few people and 
their goods in time of war.’ The prehistoric earth- 
house of the Scottish mainland, however, is a long 
narrow gallery of a curved form, increasing in 
height and in undth from the entrance to the farther 
end. These cave-like structures, which are some- 
times over 60 feet in length, are built of unhewn 
and' uncemented stones, roofed by unhewn flags, 
and entered usually at the narrow end. , When the 
chamber is unusually wide, the side- walls converge, 
one stone overlapping another, until the .space at 
top can be spanned by^ stones of 4 or 5 feet in length. 
In some cases the earth-house shows two or more 
chamber's, communicating -rrdth one another by^ a 
narrow passage. Occasionally, as marry as for'tj' 
or fifty' earth-houses are found in the same spot, 
as in the moor of Clova, not far frortr Alford, in 
Aberdeenshire. They' are generally so near the 
srtrface of the ground that the plough strikes upon 
the flagstones of the roof, and thus leads to their 
discovery'. The objects most frequently' found in 
' them are those of domestic use or personal orna- 
ment, and the refuse of food. Tire indications 
afforded by the character of the relics assign the 
occupation of the earth-houses in Scotland to post- 
Roman times. Occasionally', the surface of the 

f round beside the earth-house shows vestiges of 
welling-horises, and folds or inclosures for cattle. 
This, with other tlrings, would indicate that the 
earth-houses of Scotland and Ireland (for they' are 
found also in that island) were prrt to the sarrre 
purpose as the caves which, as Tacitus (writing iu 
the 2d century) tells vis, the Germans of his day 
dug in the earth, as storehouses for their corn, and 
as places of retreat for themselves during winter, or 
in time of war. For plans and descriptions of many 
earth-houses in Scotland, see Anderson’s 'Scotland 
in Pagan Times : the Iron Age ( 1883 ). 

Earth-nut, a popular name of the tubers of 
certain umbelliferous plants, particularly Biinium 
bvlbocastannm and B.Jlcxnosnm, which are common 
in most parts of Europe. Names of the same signi- 
fication are given to tliem in a number of European 
languages. Arnnt, Ycrmit, Gronnd-mit, and Jttr- 
md, Scotch and English provincial names, are 
corruptions of earth-nut. Pig-nut and carth- 
chestmit are also common English names. They 
are wholesome, nutritious, sweet, starchy', and 
very' slightly acrid on the palate. When "boiled 
or roasted they are delicious ; cooked in the latter- 
way' under embers they' resemble chestnuts, but 
are more aromatic, and generally preferred to 
them by' the inhabitants of countries where both 
are indigenous. In Holland, the Alps, and in some 
parts of England, particularly in Hertfordshire and 
Cambi'idgeshire, where they' are plentiful, they' 
are used in soups. They form an article of trade 
in Sweden, and liav'e sometimes been recommended 
as worthy' of an attention which they' have never 
yet received in Britain. The two species are very' 
similar in general appearance, although B. bulbo- 
castanum has by' some botanists been referred to 
the genus Carum (Caraway'), because its carpels 
have single vittre between the ribs, whilst B.flexxi- 
osiim has three. The former is also a plant of 
stouter habit. Both have umbels of small white 
flowers, much divided leaves with very' narrow 
segments, and a single roundish tuber at the root 
of each plant. B. flexuosum is common in u'oods, 

S istures, waysides, &c., in most parts of Britain. 

. bidbocastanum is found only' in some of the chalk 
di-stricts of England, but is abundant in many' parts 
of Europe. B. fcridaccum likewise affords tubers, 
which are used as food in Greece. — The somewhat 
similar tubers of another umbelliferous plant, 
Ocnanthe pimpuidloides, which grows in the pas- 
tures of some parts of the south of England, are 
sometimes also used for food, notwithstanding the 


very poisonous qualities of some of its congeners 
(see Water-deopwort). — A Himalayan unibellif- 
erous plant (ChccropJnjlhtm tuberosum), a species 
of Chervil (q.v.), yields edible tubers or earth-nuts. 
— The name earth-nut is sometirhes extended to 
other small tuberous roots of similar quality', 
although produced by plants widely remote in the 
botanical system, as Apios tubcrosa and Lathyrus 
tuberosus ; as also to the very- different Ground- 
nut or Ground-bean (q.v'.), the Arachis. 

Earthquake, the term applied to any tremor 
or shaking of the ground. Many earthquakes are 
so gentle as to pass almost unrecognised, others 
again are sufficiently' pronounced to excite general 
remark or alarm, without, however, causing any' 
damage, while some spread enormous destruction 
over wide areas. Probably' no part of the earth’s 
surface is entirely free from vibration, but, fortu- 
nately, destructive earthquakes are confined to com- 
paratively' limited regions. According to Mallet, 
the well-known authority' upon seismology' {seisynos, 
‘an earthquake,’ logos, ‘ a discourse ’ ), the almost 
universal succession of phenomena recorded in not- 
able earthquakes is first a trembling, next a severe 
shock, or several in quick succession, and then a 
trembling gradually' but rapidly' becoming insen- 
sible. In most cases, each shock lasts only' a few 
seconds, but the tremblings that follow may' be 
continued for day's, weeks, or even months. Noises 
of sundry' kinds usually precede, accompany, or 
succeed an earthquake. These have been variously 
described, some lilvening them to the howling of a 
storm, the growling of thunder, the clanking and 
clashing of iron chains, the rumbling of heavy' 
wagons along a road, the shattering and crashing 
of enormous masses of obsidian or glass, &c. Such 
noises are conducted through the grovmd, or they' 
may' travel through the sea, or be transmitted 
through the ah'. They are often proyragated 
througli the ground for very' great distances, so 
that they may' be heard in regions far removed 
from the disturbed area. Cases are on record 
where such sounds have travelled more than 138 
geographical miles. Some earthquakes, however, 
are not attended by' any subterranean sounds. 
This has been the case with some of the most 
destructive South American disturbances. Thus 
at the time of the terrible shock which destroyed 
Riobamba in Ecuador on February' 4, 1797, a com- 
plete silence reigned. On the other hand, sub- 
terranean sounds may' he heard irtthout any' earth- 
tremor being perceived. Humboldt tells us that 
at Guanaxuato, in Mexico (1784), the inhabitants 
were terrified by' loud subterranean thunder, which 
continued for more than a month, but was not 
accompanied hy any' trace of earthquake. The 
noise ceased giadually' as it commenced, and was 
enviously local, as it vv'as not heard at the distance 
of only' a few niiles. 

Earthquakes are felt either as vertical shocks, from 
below upwards, as horizontal or lateral shocks, or 
as midulatm'y movements. As illustrating the force 
of a vertical shock, it is related that in 1837, at the 
fort of San Carlos in ChUi, a flagstaff which was 
sunk for 30 feet in the ground, and secured with iron 
rods, was violently' shot into the air, leaving a round 
hole in the ground. Again, at the time of the great 
earthquake of Riobamba, the bodies of many' of the 
inhabitants were projected across the river aud 
fell upon La Culla, a hill over 300 feet in_ height. 
Dniing the Calabrian earthquake of 17S3, the 
undulatory' motion was well marked by' the way 
in which the trees swayed to and fro, their - 
branches touching the ground. The same appear- 
ance was noted at New Madiid (Missouri) during 
the earthquakes of 1811-12, where the trees were 
observed bending as the earth-waves passed uiider 
them, and immediately afterwards recovering their 
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Earth-waves : 

h'h, the horizon ; A, ccntniin ; B, epicentnim ; AB, Ac”, Ac, | 
At', As, wave-iiatlis ; 1, 2, 3, 4, &c., spherical concentric shells, 
or similar phases of the earth-wave. The most destructive 
effects upon buildings are produced at some point between 
the epicentrum, B, and s' or s, say at & or c. 

in all directions from the ‘ focal cavity,’ or ‘ cen- 
trum,’ A, in successive spherical shells (1, 2, 3, 
&c.), the form of which, however, as we shall see 
presently, is subject to many modifications. The 
point or area on the surface of the giound directly 
above the ‘ origin ’ or centrum is called the ‘ epi- 
centrum,’ B, and it is at this point where usually 
the shook is felt as a vertical stroke coming from 
below upwards. As we recede from this point, 
the direction of motion becomes more a.nd more 
horizontal, and gradually also decreases in intensity 
until it becomes insensible. Away from the 
epicentrum, then, it is obvious that the earth- 
wave at every point comes up obliquely from below 
— the radial lines along which an earthquake is 
propagated from the centrum being called ‘ wave- 
paths, AB, Ac', Ac, As', Az. If the earth’s 
crust were composed of perfectly homogeneous 
materials, then the undulations propagated from 
the centrum would extend equally in all directions, 
and might be shoivn diagramniatically by describ- 
ing a series of concentric circles round the epicen- 
trani. But the crast is very far from being homo- 
geneous. It is composed of different kinds of 
rock, arranged often in very discordant ways, and 
traversed by irregular joints, fissures, cavities, and 
dislocations. All these differences affect the trans- 
mission of an earthquake ; and the direction of 
motion is still further influenced by the configura- 
tion or varying topographical features of the dis- 
turbed districts. Thus geological structure and 
topographical features combined lead to continual 
deflections and delays of the earth- wave ; but 
inasmuch as the topo"raphy of the surface is 
fundamentally influenced by the nature and struc- 
ture of the underlying rocks, we may assign tlie 
irregularities of the isoseismic circles primarily 
to geological causes. Hitherto we have been 
supposing that the eai'th-waves are propagated in 
successive^ spherical shells, the shape of which is 
modified in various ways. We must remember, 
however, that the impulse may not originate from 
a point or spherical cavity, but from a fissure 
inclined at a considerable angle from the vertical. 
In such a case the waves, even in a homogeneous 
medium, would not be concentric circles, but, 
originating from all points of the fissure, would 
spread outwards in ellipsoidal shells to the surface, 
where the waves would take the fonn of ovals or 
distorted ellipses. In such a case as this, the 
greatest effect of shock would not be felt in the 
area vertically above the centrum, but rather to 
one side of the epicentrum ; in other words, the 
direction of greatest effect would'coincide with the 


major axis of the ellipsoidal shells. As a matter 
of fact, isoseismic lines, or lines of equal disturb- 
ance, are seldom circles ; ' elliptical or in-egular 
curves being the common forms. And that their 
form is greatly influenced by geological structure 
and topography, is shown by the circumstance 
that earthquakes are propagated not unfrequently 
in lines or zones — the major axis of elliptic^ areas 
of disturbance often having a general direction 
parallel to the trend of some great valley or con- 
siderable mountain-range. In tiie South American 
earthquakes, the vibrations are confined to the long 
narrow strip of low ground between the Andes and 
the sea, and are not felt on the easteni side of the 
mountains. Similarly the earthquakes that shake 
the coast-lands of Venezuela, Caraccas, and New 
Granada are rarely transmitted inland across the 
coa.st-ranges. 

The velocity of propagation of an earthquake is 
very variable. Thus in the case of the earthquake 
of Lisbon in 1755, it seems to have considerably 
exceeded 1000 feet per second, while in the Lisbon 
earthquake of 1701 the rate was three times 
greater. At Tokio, in 1881, the velocities, as 
estimated by Professor Jlilne, varied between 4000 
feet and 9000 feet per second. From his own 
observations, taken in connection with those of 
previous investigators, Mr hlilne thinks we may 
conclude ( 1 ) that different earthquakes, although 
travelling aeross the same countiy, have velocities 
which may vai’y between several hundreds and 
several thousands of feet per second; (2) that the 
same earthquake travels more quickly across dis- 
tricts near to than far from its origin ; (3) that the 
gi-eater the intensity of shock, the greater is the 
velocity. 

Various attem))ts have been made to estimate 
the depth at wliich earthquakes originate. Mallet 
was of opinion that the centnim of the Neapolitan 
earthqualce of 1857 was probably 5i miles from 
the surface. His calculations were based on the 
assumption that the earth-wave radiated in straight 
lines from the centnim. Immediately above the 
centnim the wave-path was supposed to be verti- 
cal, while at points at difl'erent distances from the 
epicentnim the wave-paths ivould be oblique, and 
emerge at different angles at the surface. These 
angles he obtained by drawing lines at right 
angles to the direction of the large cracks and 
rents observed in numerous buildings. The lines 
so drawn converged approximately to a point 
below the area of greatest disturbance (epicen- 
truni) — the point of convergence indicating the 
site of the original impulse or earthquake centrum. 
The same eminent jihysicist thought that an earth- 
quake centrum probably never exceeded a depth 
of 30 geographical miles. According to Professor 
Milne, the angles of emergence of the earth-waves 
obtained during the Yokohama earthquake of 1880 
showed that the depth of origin of that earthquake 
might be between 14 and 5 miles ; and he gives 
a table, compiled from the writings of various 
observers, which exhibits the mean depths at 
winch certain earthquakes have originated. These 
estimated depths range from 17,260 feet to 127,309 
feet. Two of these depths were obtained by 
Mallet’s method, and four were made by the assist- 
ance of Seebach’s method, which depends, amongst 
other things, on the assumption of exact time- 
determinations, direct transmission by waves from 
tlie centrum, and a constant velocity of propaga- 
tion. But Professor Milne thinks that even if 
the observations of time be practically accurate, 
yet the other assunqitions may often lead to errors 
of such magnitude that the calculated results may 
be of but little value. 

. The area disturlied by an earthquake is gener- 
ally proportionate to the intensity of the shock. 
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The great earthquake of Lishon disturbed an area 
four times as great as the whole of Europe. In 
the form of tremors and pulsations, j\Ir Milne 
remarks, it may have shaken the whole Mobe. 

Mr Mallet made a preliminary subdivision of 
all the earthquakes recorded in his great cata- 
logue ( British Association Report, 1854 ) into three 
classes, as follows :. ( 1 ) Great earthqualces, in which 
large areas were shaken violently, numerous cities 
destroyed, and multitudes of people killed, rocky 
masses dislocated, and powerful secondary effects 
produced ; (2) mean earthqualces, sometimes with 
a wide superficial area, but doing less damage to 
cities, and attended by scarcely anj’' loss of life, 
■and effecting little or no change on natural objects; 
(3) minor earthqualces, in which buildings were 
shaken and sometimes fissured, but natural objects 
were not at all affected, and which left few or no 
traces of their occurrence after the shock. The 
first class may be assumed to have a sensible dia- 
meter of about 1000 to 1200 miles ; the second 
about 400 miles ; and the third about 100 or 150 
miles. These of course are only mean results 
made upon the assumption that the areas of dis- 
turbance had sensible surface-boundaries approach- 
ing to irregular circles or ellipses. When we come 
to the great earthquakes of modern times, the 
boundaries of which have been airpro.vimately 
ascertained, we find that these have oeen sensible 
in certain surface radii, or great circles, over 18°, 
or perhaps even 20°. 

Earthquakes are not confined to the land. Many, 
perhaps the larger number, seem to originate under 
the sea, particularly alon» lines parallel to the 
shores of continents and Mands that rise abruptly 
from great depths. In a violent submaiine earth- 
quake, the ordinary earth-wave and sound-wave 
are accompanied by sea-waves. When the earth- 
wave is started, a gi'eat sea-wave is generated at 
the same time, while a sound-wave is produced in 
the air. These waves travel shorewards at different 
rates. The earth-wave, carrying on its back a 
small ‘forced sea- wave,’ is the first to reach the 
shore, and as it passes inland, it causes' a slight 
recession' of the sea as the ‘ forced wave ’ slips from 
its back. The ‘ great sea- wave ’ is the last to reach 
the shore. Its appearance is generally heralded by 
the flowing back of the sea — the recession varying 
from 30 or 40 feet or less in some cases, to several 
miles in others. The time taken for tire with- 
drawal of the water from the shore is equally vari- 
' able — sometimes it is only a few minutes, in other 
cases half an hour, or even several hours have 
elapsed before the appearance of the great sea- 
wave, or waves. Tliese waves may be 20, 60, or 
even 80 feet higher than the highest tide, and are 
usually more dreaded than the earthquake shock 
itself in such regions as the maritime districts of 
South America. The greatest sea-wave on record 
is that which, on October 6, 1737, is said to have 
broken near Cape Lopatka, at the south end of 
Kamchatka, 210 feet in height. 

The changes which earthquakes produce on the 
earth’s surface deserve the careful attention of the 
geologist. By causing landslips, and now and 
again producing crevasses in the ground, they 
occasionally interrupt or even entirely revolution- 
ise the drainage system of a country, and have 
thus frequently led to many modifications of a 
land-surface. Very considerable changes are like- 
wise caused by the great sea-waves which so 
frequently accompany the violent disturbances of 
low-lying maritime tracts— blocks of rock, shingle, 
gravel, and sand, and marine organisms being 
often swept inland for great distances beyond the 
reach of the highest tide. Permanent elevations 
and depressions of the land are sometimes accom- 
paniments of earthquakes. Thus, after the great 


earthquakes of 1750, the coast of Chili was found 
to have been permanently raised from three to four 
feet. Well-known examples of permanent depres- 
sions are those of the Runn of Cutch and the coast- 
lands near Chittagong, whicli were submerged 
suddenly during the Bengal earthquake of 1762. 

Earthquakes are of most eornmon occurrence in 
volcanic and mountainous regions. The ‘great 
belt of fire ’ which circles round the shores of the 
Pacific Ocean marks out for us the most earth- 
quake-shaken regions of the globe. Professor 
Milne draws attention to the fact that the shores 
of those regions slope into the sea at a much steeper 
angle than the shores of countries where earth- 
quakes seldom occur. Looking at the broad 
features of the globe, he saj’s, we see on its sur- 
face many depressions. S6me of these saucer- 
shaped hollows form land surfaces, as in Central 
Asia ; the majoiity, however, are occupied by the 
oceans. Now, most earthquakes seem to have 
their origin on or near the bottom of these slojres ; 
but to this rule there are of course exceptions. 

When we come to inquire into the cause of earth- 
quakes, we are left very much to conjecture. Some 
eai'thquakes may be due to the sudden collapse 
of underground cavities, while others maj' arise 
from the snapping of strata subjected to gieat 
strain or tension, such as must occur during move- 
ments of elevation. The larger number, however, 
are probably connected with volcanic action, and 
most of these appear to originate beneath the sea — 
their immediate cause being, perhaps, the flashing 
into steam of tlie water which finds its way down 
through fissures to the underlying heated rocks. 
Many earthquakes,- however, appear to originate 
in volcanoes themselves, and these doubtless are 
in like manner due to the explosion of elastic 
vapoui's. Mallet considered an earthquake to be 
only an uncompleted effort to establish a volcano — 
the forces of explosion and impulse being the same 
in both. Neither is the cause of the other, but 
both are unequal manifestations of a common force 
under difl'erent directions. Many other causes 
of earthquakes besides those already referred to 
have been suggested. Amongst these are the 
attractive influences of the sun and moon, fluctua- 
tions in temperature, and the pressure of the atmo- 
sphere, &c. But according to Professor Milne, 
exogenous ijhenomena such as these play but a 
small part in tbe production of eai'thquakes — their 
greatest effect being to cause a slight preponder- 
ance in the number of earthquakes at particular 
seasons. Thus, most earthquakes occur durfng 
the cold months or winter, and it is then also that 
barometrical fluctuations are most numerous. 

Earth-TREJIOES are vibratory motions of the 
ground so gentle as seldom to be perceived with- 
out the aid of instruments. These microseismic 
movements appear to be experienced in evei'j' 
region where scientific observations have been 
made, and may be common to the surface of the 
whole globe. Their cause has not been determined. 
They may be due, according to Professor Milne, to 
slight vibratory motions, the result of the bending 
or crackling of rocks, produced by their i-ise iqion 
the relief of atmospheric ju'essnre. Another notion 
is that they may be caused by an increased escape 
of vapour from the molten matter under the earth’s 
crost consequent upon similar relief of pressure. 

Earth-pulsations are another set of phenomena 
discussed by Mr Milne. According to him, these 
pulsations are slow but large wave-like undulations 
travelling over or disturbing the surface of the 
globe. Their existence may be indicated by changes 
in the levels of se.as and lakes, by pendulums, uy 
delicate levels, &c. Some of these pulsations are 
attributable to earthquakes, while on the other 
hand certain earthquaKes are attributable to earth- 
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pulbations. Thus, accoi cling to Mr Blilne, the 
short quick vibrations of the Lisbon earthmiake 
which overthrew the cities of Portugal had, by 
the time they had radiated to distant countries, 
become changed into long flat waves, having a 
peiiocl of perhaps several minutes. These move- 
ments were too gentle to be perceived, except in 
the elTects produced by tipping up the beds of lakes 
and ponds. 

Among memorable earthquakes may be noted 
that of Lisbon, 1st November 1755, which left the 
citj" a heap of rains, destroyed 35,000 lives, and 
was felt from the Madeiras to Britain ; that which 
destroyed Aleppo in 1822 ; that at hlount Ararat 
in 1840; at Broussa, Asia INIinor, in 1855; at Quito, 
1859; Mendoza, South America, 1860; Manilla, 
1863; in Peru, 1868; Ciienta, in Colombia, 1875; 
Manilla, 1880 ; Valparaiso, 1880 ; Ischia, 1881 and 
1883; the earthquake phenomena accompanying 
the volcanic eruption of Krakatao, 1883 ; Col- 
chester, and the eastern counties of England, 
1884 ; Malaga, Granada, and southern Spain, 
1884 and 1885; Charleston (q.v.), 1886. Piofessor 
Milne reckons that there is at least one earthquake 
daily in Japan, and piobably from twenty to fifty 
daily on the earth’s surface. Buildings are specially 
erected to withstand earthquakes in Japan, South 
America, and elsewhere (see Nature, vol. xxix.); 
and similar principles have heen applied even to 
lighthouse-huilding. — The Seismometer (q.v'.) will 
be described under that head. 

See Humboldt’s Cosmos and Travels ; Mallet’s Reports 
to the British Association (1850-52, 1854, 1858, 1861); 
hUlne’s Eai-thi/uahcs, and other Earth-movements [18S6]; 
and F. Fouque, Les Tremblements de Terre (Paris, 1888). 
ililne’s work jind Mallet’s Eeport of 1858 contain long 
catalogues of works dealing with earthquakes and volcanic 
phenomena. 

Earths, the name apiilied by the alchemists and 
eailier chemists to certain substances now known 
to be oxides of metals, which were distinguished 
by being infusible, and by insolubility in water. 
The term was made to include the oxides of calcium, 
strontium, and barium, which undergo chemical 
change by contact with water, and yield alkaline 
solutions. On account of this property these oxides 
w'ere called the alkaline earths. The term earth 
is now disappearing from modem text-boolis of 
chemistry. See Soils. 

_ Earth-shine, the light by which the dark por- 
tions of the moon’s surface are rendered faintly 
luminous for a few days before and after new moon, 
resulting in an appearance popularly known as 
‘the old moon in the ne-w moon’s amis.’ It is 
caused by the light reflected to the moon from the 
sunlit surface of the eaith. It is stranger before 
than after new moon. See Moon. 

Earthworks. See Fortification. 

Earthworm (Lumbricus), a genus of bristle- 
footed or chffitopod ‘worms,’ in the section Oligo- 
chreta, wheie the bristles are few compared with 
those of 1 elated marine types. Several species, 
especially L. terrestris or aqricola and L. com- 
munis, are very common and familiar. 

Structure. — Almost eieiy zoological text-book 
contains a detailed description of the structure of 
the earthivorm ; only the general features are here 
sketched. The ringed body, the iridescent Cuticle 
(q.v.), the segment overhanging the mouth, the 
swollen glandular ‘girdle,’ or clitcllum, the four 
double rows of tiny biistles, eight for each liiig, are 
familiar external characters. By contracting its 
well-developed muscles, some of wliich are con- 
nected with the bristles, the animal move.s along 
the surface of the soil, sticking its bristles like pins 


goes, and the head is also used as a lever. The 
body-cavity is divided hj' cross 2 >artitions into seg- 
ments corresponding to the external rings. The 
food canal has a number of distinct parts : first, the 
muscular pharynx, by aid of which the worm grasps 
leaves or stones ; then the gullet, rrfth three 2 >aivs of 
lateral lime-glands, which act chemically upon the 
food; then the swollen crop; then the muscular mill 
or gizzard where the soil is ground up ; and lastly, 
the long digestive portion, coveied with yellow cel&, 
which are familiar to those who pierce the worm 
with the hook. The nervous system exhibits the 
usual dorsal brain, ring round the gullet, and ven- 
tral chain of double ganglia, with numerous lateral 
neiwes. There are no special sense oigans, but the 
worms are sensitive to light, and though they have 
I no care, thej' disaiipear ‘ like rabbits_ into their 
holes,’ when somehow aware of vibrations on the 
ground or even in the air. The circulatory system 
is well developed. The excretory system is repre- 
sented by a pair of small kidney- tubes (■ncphriclia) 
in almost eveiy segment; through these waste 
])articles may be by means of cilia removed from 
the body-cavity to the exterior. The reproductive 
organs are hermaphrodite and complex. 

Habits. — Eaith worms are shy of the light, and 
keep underground during the day. Of the activity 
of their nocturnal peregrinations the abundant 
trails left on the daniji soil bear witness. At night 
they often keep their tails fixed in the mouth of the 
burrow, while they explore with their bodies in a 
ciicle round about. They feed on vegetable matter 
in the soil, on leaves, &c. ; the food is chemically 











Common Earthworm : 
a, young i\ onn escaping from the cocoon. 

acted on by the gullet-glands, giound up in the 
gizzard, digested in the intestine; the debris is 
expelled in the familiar castings. A number of 
eggs, along -with speraiatozoa and albumen, are sur- 
rounded by a common cocoon, which is formed from 
a secretion of the skin. The cocoon is striiiped oft’ 
towards the head of the worm by conteactions of the 
body, and when it is freed the ends close. There is 
no asexual reproduction, but the animals are able to 
regenerate a lost head oi tail. Some species of Luni- 
bneus exhibit superficial Phosphorescence (q.v.). 
Leaves are frequently carried below gi'ound, some- 
times for food, but also for making the bunows 
comfortable. Darwin’s observations showed_ that 
the earthworms display consideiable dexterity in 
seizing even strange leaves in the manner most con- 
venient for transport. Stones of relatively large 
size are cleverly moved along, and used to protect 
the mouths of the tunnels. Moles and birds are 
their cluef enemies. Gregavines (q.v.) are always 
found parasitic in the male leproductive organs, 
and little threadworms are common in the kidney- 
tubes. 

Related Forms . — Besides Lumbricus — the earth- 
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giound is helped by its habit of eating the soil as it -widely distributed in Europe and North America, 
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there are many other related genera. The list of 
over one hundred species of terrestrial Oli^ochrcta ' 
is continually being increased. Some exotic forms 
are very long, others very tliick. There are giant 
eaithivorms over 3 feet in length, and an Aus- 
tralian species (Megascolcx gipjpslandiciis) measures 
'towards 6 feet, and produces a gurgling noise as 
it retreats underground. 

Geological Importance. — Earthworms have strong 
claims to he ranked as the most useful animals. 
They were ploughers before the plough. In the 
long past thej" have made a great portion of our 
most valuable soil, and now they are improving and 
renewing it udthout ceasing. They burrow and 
open the way alike for the rain-drops and the plant- 
roots ; they bruise the soil particles in their gizzard 
. mills, and liberate the mineral elements. They are 
continually burying the surface by triturated cast- 
ings brought up from below. The importance of 
theii' humble labour is. sublime. This was long 
ago appreciated by Gilbert MTiite and Jenner, 
but was only realised after Darudn's marvellously 
patient observations. Some of these lasted about 
thirty years. The result was to show that earth- 
wonns have been the piincipal agents in the forma- 
tion of vegetable mould. In some cases vegetable 
mould does seem to accumulate without much aid 
fiom earthworms, and the constant rain of dust, as 
Richthofen emphasised, must not be overlooked ; 
yet there is not a shadow of a doubt as to the 
momentous action of earthworms as soil-makers. 
Darwin showed that there are on an average over 
53,000 worms in an acre of garden, that ten tons of 
soil per acre pass annuallj’ tlirough the bodies of 
the inhabitants, that they bring up mould from 
below at the rate of 3 inches thickness in fifteen 
years. Greater results have seldom been demon- 
strated by the adding up of infinitesimal items. 
.Darudn’s loving patience included _ many most 
interesting observations on the habits of earth- 
worms, and his whole work most clearly shows 
that the truth of nature is stranger than romance. 
The archceologist owes the worms thanks for the 
way in which they have buried and thus preserved 
tesselated pavements and other antiquities. The 
use of worms to anglers needs no comment. 

‘Earthworms, though in appearance a small and 
despicable link in the chain of nature, yet, if lost, 
would make a lamentable chasm. . . . Worms 
seem to be the great promoters of vegetation, which 
would proceed but lamely without them, by boring, 
perfoi-ating, and loosening the soil, and rendering it 
pervious to I'ains and the fibres of plants, by drawing 
straws and stalks of all kinds into it ; and, most of 
all, by throwing up such infinite numbers of lumps 
of earth. . . . Worms probably provide new soils 
for hills and slopes where the rain washes the earth 
away. . . . The earth ndthout worms would soon 
become cold, hard-bound, and void of fermentation; 
and consequently sterile.' — Gilbert White, 1777. 

‘It ma 3 ’^ be doubted whether there are many 
other animals which have plajmd so important a 
part in the histoiy of the world as have these 
lowlj'-organised creatures.’ — ^Darwin, ISSl. 

See Darwin, The Formation of Vegetable Mould through 
the action of Worms (Lond. 18S1); Tejdovsky, System 
und Morphologic der Oligochmten (Prague, 1844) ; Perrier, 

‘ Lombrioiens Terrestres,’ Fouv. Arch. Mus. Hist. Hat. 

( Paris, viii. 1872 ) ; zoological text-books, especially 
Hatchett Jackson’s edition of Eolleston’s Forms of Animal 
Life (1888) ; for recent progress, see studies by Beddard 
{Ann. Hat. Hist. 1S8G, &c.), and by Benham {Quart. 
Jour. Mici'. Soc. 1886, kc.). 

Eairtlig {Forjicula), a well-known genus of 
insects, often ranked along with cockroaches, 
&C., in the order Ortboptera, but better kept 
apart to form, along with a few related genera, 
the order Dermaptena. As important general 


characters, the following maj’ be noted : the two 
pairs of wings are very dissimilar, the anterior 
pair being short and horny {hemi-elytra), the 
posterior pair folded longitudinally and trans- 
verselj’; the mouth parts are well developed and 
suited_ for biting ; the antennre are thread-like ; 
there is no true metamorphosis in the life-histoiy. 

The common earwig {Forjicula attricularia) is 
best known for the pincer-like organ at the end 
of ' the abdomen. 

The two component \ 

parts possiblj' repre- / y 

sent a pair of per- _ 

sistent abdominal ^ 

appendages. The 

forceps are larger 

(in some forms very 

markedlj^) and more MiJl 

cun-ed in the males. fftt 

The bind pair of ^ / .'jf 

wings serve for occa- m / 

sional flight ; tliej’’ \X* Ml 

are much larger than I 4f 

the firm front pair, S v 

and are folded when / 'jLjMjfff/fl ( V 
at rest in a complex / 

way, not onlj’- like a ' '■ ' . a ' l 

fan but also trans- W ) 

verselj'. When '( 

folded up the 3 ' are 

almost completely Conunon Earwig : 

covered bj’ the ante- «. larra; 6, pupa ; c, perfect insect, 
riorpair. The mobile 


abdomen is used in folding the ning together. The 
shape of the expanded hind-wings is somewhat 
ear-like, and this has given origin to the ety- 
mologj' which regards eanvig as equivalent to 
earwing. In a few forms the wings degenerate. 

Eanvigs avoid the light, and do most of their 
work in the dark. Thet' feed, as gardeners well 
know, on petals and otlier parts of flowers, on 
fiTiit, seeds, and leaves, nor is animal debris 
refused. Thej’ are usually and readflj”- caught in 
artificial shelters provided for their destruction. 
They are verj' sensitive to tobacco smoke. During 
the daj' they shelter underground or under stones 
and bark. In spite of their names — earwig, Ger. 
Ohrwnrm ( ‘ ear- worm ’ ), Fr. Perce-oreille { ‘ pierce- 
ear’); the Amenian name also means ‘ear-enterer’ 
— they’ are not known to enter the ears of sleepere. 

The eggs of the common species are laid in 
spring, fifteen to twenty', in some convenient 
cavity'. These are carefully' watched, and even 
after the birth of the y'oung earwigs, the mother 
still tends them as a hen does her chiclvs. 

The distribution of the common earwig is very- 
wide, and the same is true of the order. The 
largest European species {F. gigantca) measures 
about an inch in length. A little earwig {Labia 
minor) is common in Britain and elsewhere, and 
may be often seen fly'ing on waim summer after- 
noons. In the genus Chelidura the hind-wings 
are lost, and the front pair rudimentary'. Labi- 
dura is another important genus. 

Easdalc, a small isle on the west coast of 
Argyllshire, in the Firth of Lorn, 16 miles SW. 
of Oban. It contains 14 sq. m., and is separated 
from the much larger Sell Island by' a channel 400 
yards wide. It is noted for its great priinaiy or 
metamorpbic slate-quarries belonging to the Earl 
of Breadalbane, which produce from seven to nine 
millions of slates annually. The workings date 
from about 1630, and extend to a depth of 220 feet 
below sea-level. 

Easel (Dut. czcl, ‘an ass,’ cf. clothes-ZiO'^c), the 
wooden frame on which paintei-s place pictures 
while at work upon them. 
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Easement. In English law, a person may 
have rights of several kinds in the land of another. 
He may have the right to take or receive part of 
the produce or profit of the land ; this right is 
called a Profit. He may have the right to use his 
neighbour’s land for his own convenience (as e.g. 
by making use of a road over it, by laying out nets 
to dry upon it, &c.), and this kind of right is called 
a Positive Easement. Again, he may_ have the 
right to prevent his neighbour from making an in- 
convenient use of the land-— e.g. the right to pre- 
vent him from erecting buildings which obstmet 
the light— and this kind of right is called a 
Negative Easement. An easement can only be 
enjoyed by an owner and occupier of land ; the 
property in respect pf which the right is enjoyed 
IS called the dominant tenement ; the jiroperty 
over which it is enjoyed is called the servient 
tenement. Profits and easements are both re- 
garded as rights of property in land ; they are 
‘incorporeal hereditaments.’ Easements are of 
many kinds ; they include rights of way, rights 
to water, light, and air, rights to support from 
neighbouring land, rights to transmit the vapours 
and noises of an offensive trade, &c. They are 
acquired by express or implied grant (as when a 
house is conveyed together with a right of way), 
and also by prescription and custom ; they may be 
extinguisbed by express or implied release and in 
other ways. The period of enjoyment which gives 
a good title is for an easement 20 years and for 
a profit 40. The American law on this subject is 
in its general principles the same as the English. 
In the Roman and Scotch law, profits and ease- 
ments are botli included under tlie title of Servi- 
tudes (q.v.). See C. J. Gale, Treatise on the Law 
of Easements (6th ed. 1888). 

East is, vaguely speaking, that quarter of the 
horizon where the sun rises, or wliich a pei-son 
with his face to the south has on his left hand. 
It is only at the equinoxes that tlie sun rises 
exactly in the east point. A line at right angles 
to the meridian of a place points exactly east and 
p'est. From very early times, the east has been 
invested with a certain sacred character, or at 
least held in higher respect than other points of the 
compass. It was the practice of many ancient 
pagans to fix their altar in the eastern part of 
their temples, so that they might sacrifice towards 
the rising sun (see SuN-woRSHii*). Contrariwise, 
in the temple of Jerusalem the Holy of Holies was 
at the western end ; and hence it was customary 
for Jews in other parts of the world to turn to- 
wards the west in prayer. But the custom of 
pi-aying towards the east was adopted by the early 
Christian church from at least the 2d century, as 
a symbol of Christ as the ‘ Sun of righteousness,’ 
the ‘ Dayspring from on high,’ and the ‘ Morning 
Star,’ a reason assigned by Clement of Alex- 
andria, who died about 220 {Stromata, vii.), and 
who is followed by Tertullian and St Athanasius. 
Accordingly, in the ancient baptismal forms, the 
candidate was made to face westward when 
renouncing the devil and his works, but then to 
turn round to the east in order to make his pro- 
fession of faith in Christ; while, for a similar 
reason, the sanctuaries of Christian churches, 
wherein the attar stood, were built at the east 
epd, a custom enjoined as early as the compila- 
tion of the Apostolical Constitutions (ii. 57). It 
was said, furtlier, that Christ had been placed in 
the tomb with his feet towards the east, and that 
at the day of judgment he should come from the 
eastward in the heavens. From these various 
circumstances (see Orientation) bowing to the 
east on uttering the name of Jesus, and burying 
with the feet to the east, were also introduced as 
customs in the church. The churches of the city 


of Rome do not conform generally to the principle 
of orientation, probably because some of the more 
important among them were originally secular 
buildings of the imperial times, and served as 
examples for subsequent erections. It is a curious 
instance of the inveteracy of pojralar custom, that 
in Scotland, where everything that savoured of 
ancient usage was set aside as popish by the 
reformers, the practice of burying with the feet to 
the east was maintained in the old churchyards, 
nor was it uncommon to set down churches with 
a scnipuloiis regard to east and west. In modern 
cemeteries in England, Scotland, and America, no 
attention appears to be paid to the old preference 
for burying with the feet to the east, the nature of 
the ground alone being considered in the disposition 
of graves. 

The eastward position of the oiliciatiirg priest at 
the prayer of consecration of the eucharist lias been 
matter of much controversy in the Church of 
England. The High Church party interpret the 
rtibiie (1552) as allowing or enjoining that position 
(the consequence of which is that the celebrant 
, Iras iris back to the congi-egation ) but the legality 
of the po.sition, decided against in the Piirchas case 
(1870), was again called in question in that of the 
Bishop of Lincoln (1889). 

East Anglin. See Anglia. 

Eastbourne, a favourite Sussex watering- 
place, especially for the wealthier classes, tn the 
Rape of Pevensey, treariy midway between Brighton 
and Hastings, and 66 miles S. of London by the 
London, Brighton, and South _ Coast_ Railway. 
Roman renrains bear witness to its antiquity, but 
nothing is known of its aneient history. In the 
Domesday Book it is called Bonre ( after the burn 
or stream which still flows there), and is stated to 
have been held by tire Confessor at forty-six hides. 
The Conqueror bestowed it upon the Earl of Morton, 
and it subsequently passed through the Barons of 
Badlesnrere and De lloos to the Manner-s family, 
and thence to Selwyns, Gildridges, and Burtons, 
froirr whom the present owners, the Duke of 
Devonshire and C. Davies Gilbert, inherited the 
manorial rights. The fine 12th-century church 
clearly belonged to a much more irrrportant place 
than the four groups of houses and cottages which 
constituted the fishing-hamlets of East-Borne, 
South-Borne, !Meads, arrd Sea-Hoitses, _ not a 
century ago. The last generation Iras witnessed 
the growth of the rtrodern watering-place, which 
now challenges cotrrparison, in respect of its 
attractions to visitor’s and advantages to r esidents, 
with any of its south-coast rivals. Its air is 
.singitlariy healthy, and on the hillside bracing. 
The death-rate for four year’s averaged 14’4 in the 
1000, irrcluding many cases brought frorrr outside to 
Eastborrrne ho.spitals. The close vicinity of the bold 
promontory of Beaclry Head and the ‘front-hills’ 
of the South Downs affords unusiral facilities for 
exercise, and the courrtry is regtrlarly lurnted by 
the Eastbourne Harriers arrd Soirthdown Fox- 
hourrds. The sea-front, deferrded by a redoubt 
of eleven guns and other fortifications, boasts 
a parade two rrriles lorrg, laid out in spacious 
terraces in tlu’ee tiers, bordered by creeping plants. 
The streets are broad and lined with trees, arrd 
the electric light is rapidly exterrding its branches 
thrortglr the town; there" are a theatre, cricket, 
football, lawn-tennis, and social clubs, and ad- 
mirable golf links. A large pai’t of the improve- 
ments is due to the Duke of Devonshire, but the 
town has also taken an enterprising share in them, 
for which public loans were incurred since 1864 to 
the amount of £173,000. The liandsome town-hall 
was opened in 1886. The acreage of Eastbourne 
borough is 5400 ; tlie population in 1821 was but 
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2007 ; in 1861, 5795 ; and in 1888, 27,000, having 
multiplied fivefold in a quarter of a centurjj. The 
number of houses in 1861 was 1096, 'and in 1888 
the. enrolled burgesses ( all householders ) numbered 
3512. The rateable value in 1810 was £5000, and 
in 1888, £206,000. Eastbourne is a parliamentary 
division, and was incorpiorated a borough in 1883. 
The borough returns five members to the East 
Sussex County Council on an electorate of 3900, 
besides one member for the rural division, which 
numbei's 915 electore. See Chambers, Handbook 
for Easthonrne •, 19th ed. 1888). 

East Cape, the name of the south-eastem 
extremity of New Guinea, in Goschen Strait, and 
of the most easterly headlands of Madagascar, 
the North Island of New Zealand, and Siberia. 
The last, on Behring Strait, and in 169° 38' 
long. , is the easternmost extremity of Asia, and 
is a bold, rocky promontory of syenite, almost cut 
off from the mainland by swamps and shallow 
lakes. On the north side is a village, Uedle, of 
between eighty and ninety huts, with a population 
of about 260. 

Easter (Ger. ostcrn, Fr. 2^Amics, Scot, paseh, 
from Gr. pasclm, ‘the passover"'), the festival of 
the resurrection of Jesus Cliiist, derives probably 
its name from Eastre, a Saxon goddess, whose 
festival was annually kept about the. same time 
as Easter. In the ancient church, the celebration 
of Easter lasted an octave (eight days). After 
the 11th century, however, it was limited to 
fhree, and in later times, generally to two days. 
It was formerly the favourite time for pei-forming 
the rite of baptism. The courts of justice wei'e 
closed, and alms dispensed to the poor and needy, 
who were even feasted in the churches — a custom 
which led to much disorder. Slaves also received 
their freedom at that season ; and as the austeri- 
ties of Lent were over, the people gave themselves 


up to enjoyment ; hence the day was called the 
‘Sunday of joy’ (Dominica gaudii). In the East 
it is still known as the ‘ Bright Day,’ and in 
Bohemia it is designated the ‘Great Ni"ht.’ To 
the popular sports and dances were added farcical 
exhibitions, in which even the clergy joined in 
some places, reciting from the pulpits stories .and 
legends,' with a view to stir the hearers to laughter 
(risus paschalis). Against this indecency the 
Reformei-s of the 16th century loudly and success- 
fully r.aised their voices. During the whole week 
before Easter — i.e. in the interval between Palm 
Sunday and the beginning of Wie Easter festival 
— daily services were held (see Holy Week, and 
Good Friday). 

On Easter Day, the neople saluted each other 
with the Easter kiss, and the exclamation Surrexit 
(‘He is risen’); to which the reply was Verc 
surrexit ( ‘ He is risen indeed ’ ) — a custom still 
retained in the Greek Church. Thus, in Russia, 
at the time of salutation, red eggs are exchanged, 
and cage-birds are let loose, as emblematical of 
that liberty which is consecrated by the Easter 
solemnities. The chief solemnity has always con- 
sisted of the celebration of the Lord’s Supper ; and 
Easter is the one time in the ye,ar .at which, b}"^ the 
Fourth Lateran Council, Roman Catholics must 
communicate. 

The proper time for the celebration of Easter has 
occasioned no little controversy. In the 2d century 
a dispute arose on this point between the Eastern 
and Western Churches. The gi'eat mass of the 
Eastern Christians celebrated Easter on the 14th 
day of the fimt Jewish month or moon, considering 
it to be equivalent to the Jewish P.assover. The 
AVestem churches kept it on the Sunday after the 
14th day, holding that it was the commemora- 
tion of the resurrection of Jesus. The Council of 


Nice (325 A.D.) decided in favour of the AA’estern 
usage, branding the Eastern usage with the name 
of the ‘ quartodeciman ’ heresy. This, however, 
only settled the point that Easter was to be held, 
not upon a certain day of the month or moon, but 
on a Sunday. The proper astronomical cycle for 
calcul.ating the occurrence of the Easter moon was 
not determined by this council. It appears, how- 
ever, that the Metonic Cycle (q.v.) was already in 
use in the AA'est for this purpose; tliongh great 
discrepancies obt.ained as late as 541 ; and the 
British churches clung closelj- to an old cycle of 
eighty-four yeare, originally adopted from the 
Rom.an Church. The controversy as to the 
celebration of Easter in England was practic<ally 
authoritatively settled by the adoption of the 
Roman us.age at the Council of AA’Iiitby in 664, 
AATlfrid being the spokesman of the victorious 
party, Colman the defender of the traditional 
Celtic usage. It was on the metonic cycle that 
the Gregoiian Calendar, introduced in 1582, was 
aiTanged. The method on which this calendar is 
constructed is too complex for description here. 
An elaborate account of the whole matter was 
published by Professor De Morgan in tlie Com- 
jHmimt to the British Almanac in 1845. The time 
of Easter, being the most ancient and important of 
all the movable fe.asts of the Christian church, 
deteiTuines all the rest. It was debated, at the 
time of the introduction of the Gregorian Calendar, 
whether Easter should continue to be movable, or 
whether a fixed Sunday, after the 21st of blarch, 
should not be adopted. It was deference to ancient 
custom that led the ecclesiastical authorities to 
adhere to the method of determination by the moon. 
It must be remembered, however, that it is not the 
actual moon in the heavens, nor even the mean 
moon of astronomers, that regulates the time of 
Ea.ster, but an altogether imaginaiy moon, whose 
periods are so contrived that the new (calendar) 
moon always follows the real new moon (sometimes 
by two, or' even three days). The effect of tliis is, 
that the 14th of the calendar moon — which had, 
from the times of Moses, been considered ‘full 
moon’ for ecclesiastical purposes — falls generally 
on the 15th or 16th of the real moon, and thus 
after the real full moon, which is generallj' on the 
14th or 15th d.ay. AA’^ith this explanation, then, of 
what is me.ant by ‘full moon’ — viz. that it is the 
14th day of the calendar moon — the rule is, that 
Easter Day is alwa 5 'S the first Sund.ay after the 
pa.schal full moon — i.e. the full moon which happens 
upon or next after the 21st of March (the begin- 
ning of the ecclesiastical year ) ; and if the full moon 
happens upon a Sunday, Easter Day is the Sundaj' 
after. For any given year, the dw’ on which the 
paschal full moon falls, and then Easter Day, are 
found bj' tlie following table and rule : 

Daj'p of Doni. Golden Days of Doin. Golden 

the Month. Letter. Number, the Month. Letter. Number. 


March 21 
I. 22 



M 29 
M SO 

n 81 

April 1 


First ascertain the Dominical Letter (q.v.) — 
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taking the second, wheve there are two — and the 
Golden Number (see Epact); look for the golden 
number in the third column of the table, and 
opposite to it stands the day of the full moon ; 
then look for the dominical letter, next after the 
day of full moon, and the day standing opposite 
the dominical letter is Easter Day. It sometimes 
happens that Easter Day, as thus detemiined, is 
dillerent from what it w'ould be if by ‘full mooiD 
were undeistood the astronomical full moon. Thus, 
in 1818 Easter Day, by the c.alendar, fell, and was 
celebrated on the 22d of March, the earliest 
possible d.ay, although the full moon w.as on that 
day ; and in 1845 it again fell on the day of the 
actual full moon (the 23d March). 

One object in arranging the calendar moon was 
that Easter might never fall on the same day as 
the Jewish Passover. They did occur together, 
however, in 1805 on the 14th of April ; and in 
1825 on the 3d April ; and will do so again in 
1903 on the 12th April ; in 1923 on the 1st April ; 
in 1927 on the 17th April ; and in 1981 on the 19th 
April. The Jewish festival usually occurs in 
Passion-week, and never before the 26th of March 
or after the 25th of April (new style). On the 
other hand, the Cluistian festival is never before 
the 22(1 of March, or after the 25th of April. In 
1761 and 1818 Easter fell on the 22d of Mainh ; hut 
neither in this nor the following centuiy will such 
be the case again. In 1913 it will fall on the 23d 
of March, as it did in 1845 and 1856. The latest 
Easter'S in the 19th and the 20th centur-j' occur in 
1886 and 1943 on the 25th of April. In 1848 
Easter fell on the 23d of April ; and rn 1859, on the 
24th of April. 

Popular Observances. — Many of the popular- 
observances connected with Easter are clearly of 
pagan origin, and traceable to the feast of the 
Saxon deity ‘ Eastre ; ’ the Anglo-Saxon name of 
April having been Easter-mdnath, which still sur- 
vives in the German Osternronath. The worship 
of this deity, introduced into England by the 
Saxons, contrmred to be celebrated in many parts 
in the nortlr of Germany down to the beginning of 
the 19th century by the kindling of bonfires and 
numerous other rites (see Beltane). Like the 
May observances of England, it was especially a 
festival of jojL With her rtsnal policy', the chrrrch 
endeavoured to give a Christian .significance to 
such of the rites as corrld not be rooted out; and 
in this case the conversion was particularly easy'. 
Joy' at the risirrg of the natural sun, and at the 
awaking of nature frorrr the death of winter, became 
joy at tire rising of the Sun of Righteousness — at 
the resurrection of Clrrist from the grave. The 
bonfires can be traced irr the gr-eat ‘ paschal tapere,’ 
or ‘ Easter candles,’ sometiirres weighing 300 lb., 
with which the churches were lighted on Easter 
Eve. In the ancient chrrrch disbrrrsements of 
St Maiy-at-Hill, in the city' of London, there is 
even an enti-y' ‘for a quarter of coles for the 
hallowed fire on Easter Eve, 6d.’ 

The Easter offerings or dues are ‘customar'y' sums ’ 
wiiich fronr time immemorial have been paid, and 
are recoverable as small tithes before the jrrstices 
of the peace. 

One of the most popular features of Easter was 
the Pasch or Easter eg", an old emblenr of the 
resun ection ; although the egg, as sy'irrbolical of 
renewed life, nray' be traced back to a very primitive 
period. De Gebelin has connected it with the 
ancient Egyptians, Persians, Greeks, artd Romans; 
and Sohwartz_ says it was crrstom.ary' among the 
Parsecs to distnbute red eggs at their .spring 
festival. In Gernrany, irrstead of the Easter eg;^ 
is presented an emblematical print, in wliich three 
hens are holding a basket wherein are three eggs ; 
whereas in Vienna the , Easter egg is composeTl of 


! silver, mother-of-peari, or bronze, and filled with 
knick-knacks of sonte kirrd. Eornteriy in this 
corrntry the Easter egg was solemnly blessed by' 
the piaest, and being elaborately' coloured, was 
often kept as an amulet. Jlost of the old customs 
and superstitions associated with the Easter festival 
I liave fallen into disuse, but as a holiday' season its 
' popirlarity' is not likely to decrease. Easter cards 
are gi'eetings like Christnras Cards (q.v.). Eor the 
Easter term, see Term. 

Easter I,slancl, a lonely Pacific islet in 27° 8' 
S. lat., and 109° 24' W. long. Disco%;ered by 
Roggeveen on Easter Day 1722, and visited in 
1773 by Captain Cook, it is 47 sq. m. in .area; 
is entirely volcanic, with many' extinct cratcr-s 
i-ising irrore than 1000 feet; and is fertile, but 
badly off' for water. Sheep and cattle grazing w.as 
stai-ted by' a French house in Tahiti, after the 
depai-tnre in 1878 of the missionaries, with 300 
natives, for the Gambian Archipelago, 500 having 
been shipped to Tahiti four years earlier. The 
natives still left are fair Poly'nesians ; between 
1860 and 1882 they' dwindled from 3000 to 150, as 
well from polyanilry as froni_ emigration. They' 
have little to say as to the origin of the picturesque 
remains that have made Easter Island famous. 











! Statues on tire side of the Volcano Konororaka, 
Easter Island. 


These include multitudes of laule stone statues, 
thin-lipped, disdainful of aspect,' and capped by- 
crowns of red tufa. They' are 4 to 37 feet liigh (16 
on an average), and stand on seaward platforms, 
200 to 300 feet long, of cy'clopean masoni'y'. Thwe 
are besides nearly' a hundred stone houses Avitli 
walls 5 feet thick, and interiors bearing paintings 
of birds, animals, &'c. See Wallace's Australasia 
(1880); and Geiseler’s Die Osterin.scl: cine Static 
prahistorischer Kultur (Berlin, 1883). 

Easteru Chiu’ch. See Greek Church. 

Easteni Empire. See Byzantine Empire. 

Eastern Question is the name given inimarily 
to the problem what is to become of the east of 
Europe — specifically', the area in Euiojre now or 
lately' under the authority' of the Turks. In the 
18th centui-y' the westei-n European power's were 
jealous of Russia and Austria irr their wars with 
Turkey', and sympathised more or less operrly tyith 
the Turks. England supported Turkey against 
Bonaparte in Egypt in 1798. The question has 
from time to time been raised by Russia’s claim to 
be the protector of the Christian populations in the 
Turkish area, which till 1878 conrprised more or 
less _ directly Borrrnanian.s, Montenegrins, and 
Servians, as well .as Greeks (of Macedonia, &c.) 
arrd Bulgarians ; as .also by Rirssia's aim to be 
regarded arrd treated as the heir-irr-chief of the 
‘sick man.’ The cirrestion became acute in 1854, 
and the Crinre.an iVar (q.v.) was an attenrpt to 
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solve or shelve it, France supporting England in 
the struggle to maintain the status quo. The 
Riisso-Tui^ish war in 1877-78, the European 
diplomacy of 1876-78, and the Berlin Congress of 
1878 were chapters in the history of the question. 
The area affected by the question has since 1854 
been e.xtended, and the phrase often means' prac- 
tically the question liow to prevent the undue 
aggrandisement of Russia, especially as against 
England ; and Asia Minor, Persia, Turkestan, 
Afghanistan, even Egypt and India, are treated 
as within the sphere of this complicated and for- 
midable . question, and not merely the Balkan 
Peninsula, as well the parts now independent of 
Turkey, as those still more or less completely under 
Turkish authority. 

See Balkan Peninsula, Russia, Tubket ; also Hagen, 
Gcsch. (la- Orkntalischen Frag& (1877); Becker, Die 
Oricntfrage (1878); Dollhiger, Die Orientalische Frage 
(1879); Hoiilger, ETigland and Fnssiain Central Asia ; 
Marvin, The Russians at Mem and Herat (1883); Vam- 
htry. The Coming Struggle for India ( 1885) ; & Lane- 
Poole, The Life of Viscount Stratford dc Rcdcliffe (1888). 

Eastbam, a township and parish of Cheshire, 
on the Mereey, 6^ miles SE. of Birkenhead by rail. 
Near Eastham is the seaward temiinus of the Man- 
chester Ship Canal. 

East India Army. When the East India 
Company (q.v.) firet sent factors or agents to 
India, an anny was not thought of. Military 
forces arose out of the exigencies of the times, and 
at firet included adventurers, convicts, and deserters 
from European armies. Gradually organisation 
was introduced, and as the power of the Company 
increased, natives entered the service, until at 
length most of the troops were Hindus or Moham- 
medans, drilled by non-commissioned officers sent 
out from England. A few regiments were raised 
in England, a much larger number in India; but 
all alike were officered by the Company’s English 
officers. Before the outbreak of the Mutiny the 
forces in the pay of the Company comprised about 

280.000 men, including 180,000 native regulara, and 

60.000 native irregular horse ; and these troops 
formed three distinct armies, one for each presi- 
dency, and each with its own commander-in- 
chief, although the commander-in-chief in Bengal 
exercised autiiority over the other two, an arrange- 
ment still maintained under the later organisation. 
To what extent this fine foi'ce melted away during 
1857 and the two following j^eai-s Ls described under 
India. Under the Act of 1858 the army also was 
transferred to the crown, the government, to prevent 
a threatened disturbance, allowing such as chose 
to retire. As the Sikhs had behaved well, most 
of the regiments from the Punjab were retained, 
as well as most of the native regiments in the 
Bombay and Madras presidencies ; but it was not 
deemed expedient to restore the native regiments 
of Bengal proper which had proved so treacherous. 

The strength of the British forces lent to India 
is annually fixed in the army estimates laid before 
pailiament ; the figures for 1887-88 are given under 
Army. The native army in 1888-89 embraced 
artilleiy, 1300 ; cavahy, 20,820, besides a body- 
guard of 140 troopers ; sappers and miners, 3000 ; 
infantiy, 101,050; staff, 1500; total, 127,810. 
Tliese figures are exclusive of the armies main- 
tained by the feudatory or independent states ; 
returns published in 1884 stated their total strength 
at 349,835 men, with 4237 guns. Uuiing the 
Eastern crisis a force of native Indian troops was 
sent to Malta ; and in the Egyptian war of 1882 
Indian troops fought with distinction along with 
tlieir English fellow-subjects. 

East India Company. The establishment 
of an East Indian trade dates from the time when 


the Portuguese navigator, Vasco da Gama, having 
effected the eastern passage to India by doubling 
the Cape of Good Hope, cast anchor oft' the city of 
Calicut on the 20th May 1498. The Portuguese, 
liowever, never actually founded a trading company ; 
their admirals were the king’s officers, wliose 
efforts were directed rather towards the conquest 
and converaion of the eastern races than to mere 
commerce, except as a royal monopoly. Never- 
theless they were supreme in the seas they had 
opened from 1500 to 1600, and dispensed the treas- 
ures of all the islands of the East, from Goa to 
Celebes, and as far northward as Japan ; for it was 
on the islands that the Europeans, one and all, fiist 
gained a peimanent footing. In the next century 
their jilace was rapidlj' taken by the Dutch, whose 
fii-st vessel had rounded the Cape only in 1596, and 
whose East India Company was founded in 1602. 
The earliest incorporated East India Company was 
the English, to wnicli (Jueen Elizabeth granted a 
charter on the last day of the 16th centuiy (31st 
December 1600), under the title of ‘The Governor 
and Company of Merchants of London trading to 
the East Indies.’ Two later companies, after a 
short period of competition, united with the original 
association ; and m 1709 its last and most for- 
midable rival, the English Company (1698), was 
amalgamated with the London Company, under the 
style of ‘ The United Company of Merchants of 
England trading to the East Indies.’ About 1624 
the English were compelled by the Dutch to with- 
draw nearly all their factories from the archi- 
pelago, and, shut out from the trade of the islands, i 
they began to found settlements on the coast of the 
Indian peninsula. The nucleus of Madras dates 
from 1639 ; Bombay came to the Company in 1668 ; 
(Calcutta was founded in 1686 ; finally, in 1689 
the Company passed the resolution to acquire 
temtorial sway, to ‘make us a nation in India,’ 
whicli was to change its factors and clerks into 
governors and conquerors. The old Company’s 
charter, granting exclusive trading rights in tlie 
Indian and Pacific oceans, had been renewed from 
time to time, with various modifications, though 
not without much contention and difficulty ; and 
these exclusive privileges were extended, m con- 
sideration of sundry loans to the government 
aggi-egating £3,200,000, to the united Company, 
whose constitution thus established was maintained 
with little alteration as long as the Company 
existed. Every shareholder who held £500 of the 
Company’s stock became a member of the Court of 
Proprietors, which annually chose twenty-four to 
form a Court of Directors from those of their number 
who held not less than £2000 of stock. Six of the 
directoi-s went out of office eveiy year ; thej' retired 
in rotation, so that each had four years of office. 

It was a general custom with the proprietora to 
elect tlie same persons as directois over and over 
again. Theoretically, the constitution of the 
Company was veiy democratic, but practically the 
afl'an-s were in the hands of the directors ; for the 
proprietors took little other interest than in 
receiving their half-yearly dividends. The pro- 
prietore liad from one to four votes each, according 
to the amount of stock held by them. The Board 
of Control, of later formation (1784), bore relation 
to the governmental affaire of India. 

Properly speaking, the Companj' were only mer- 
chants : sending out bullion, lead, quicksilver, 
woollens, hardware, and other goods to India ; and 
bringing home calicoes, silk, diamonds, tea, 
porcelain, pepper, drugs, saltpetre, iS:c. from thence. 
Not merely rrith India, but with China and other 
parts of the East, the trade was inonopohsed by 
the Company ; and hence arose their great trade in 
China tea, porcelain, and silk. Until Clive s day, 
hoAvever, paltrj' and insufticient salaries were paid 
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to the servants of ‘ Jolm Company,’ who were per- 
mitted to supplement their income by eveiy means 
in their power— to ‘shake the pagoda tree.’ By 
degi-ees avarice and ambition led the Company, or 
their agents in India, to take part in the quarrels 
among the native princes ; this gave them power and 
influence at the native courts, and hence arose the 
acquisition of sovereign powers over vast regions. 
India thus became valued by the Company not only 
as commercially profitable, but as afi’ording to the 
kinsfolk and friends of the directors opportunities 
of making vast fortunes by political or military 
enterprises. It is not the purpose of the present 
article to trace the political affairs of the Company, 
or the rise of a British empire in India ; that Avill 
be done under India. 

In 1744 the Companj’ obtained a renewal of 
their charter till 1780, but not without a loan of 
£1,000,000 to government ; for the monopoly was 
distasteful to the nation at large. France, too, had 
an- East India Companj* (six had been established 
between 1604 and 1719), and the stmggles between 
the two companies for power in the southern part 
of India led to constant warfare between tliein 
during the ISth century. Other loans to' govern- 
ment were the means of obtaining further renewals 
of the charter in later years. In 183.8 the legis- 
lature took away all the trading prhdleges of 
the Company. The dividends to proprietors of 
East India stock were thenceforward to be paid 
out of taxes imposed by the Company on the 
people of India, in such proidnces as were under 
British dominion. From that year the Company’s 
powers became anomalous; the Company could 
not trade, and could not govern without the 
sanction and continued interference of the imperial 
government. The wars in India since that year 
have been waged by Britain as a nation, rather 
than by the Company ; and Britain practically, 
though not nominally, became responsible for tfie 
enormous cost of those wars. In 1853 the charter 
was renewed for the last time, for an indefinite 
term of j'ears, but with a further lessening of the 
power of the Company, and an increase of that of 
the crouTi ; patronage also was abolished. 

After the iMutinj' the Companj’ was forced, in 
spite of a strenuous resistance, to cede its powein 
in 1858 to the crown, under an act for the better 
government of India. Most of the distinguished 
men, militaiy and political, till then in the Com- 
pany’s service, accepted office under the crown, to 
assist the government by their general knowledge 
of Indian affaire. These affairs are now managed 
by a Secretarj' of State for India. The Ea.st India 
House (1726) was demolished in 1862 ; and Hailey- 
hurj' (q.v.), the East India college since 1806, was 
closed in 1858, to be four years later converted into 
a public school. 

See Sir John IV. Kaye, The Administration of the East 
India Company (1853); J. T. llTieeler, India under 
British Bide, from the Foundation of the East India 
Company (1880) ; and other hooks cited luider India. 

East Indies, as distinguished from West 
Indies, include not merely the two great peninsulas 
of Southern Asia, but likewise all the adjacent 
islands from the delta of the Indus to the northern 
extremity of the Philippines ( see India ). For the 
Dutch East Indies, called sometimes Insulinde, see 
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made his home in Rome, where he executed the 
‘banditti’ pictures that first attracted attention to 
him in En^and. In this period also he exhibited 
‘Isidas the Spartan,’ ‘Pilgrims in sight of Rome,’ 
and ‘Byron’.s Dream.’ In 1827 he was elected an 
Associate, and in 1830 a full member of the Ro}-al 
Academy. In 1839 appeared ‘Christ blessing little 
Children,’ and in 1841 his gi'eat work, ‘Christ 
weeping over Jenisalem,’ now in the National 
GallerjL In 1850 he was elected President of the 
Royal Academy, and received the honour of knight- 
hood. In 1855 he was appointed Director of the 
National Gallerj^ in which capacity his services 
were as valuable as they were nn.sparingly given ; 
and it was during one of his journeys in search of 
pictures for the national collection that he died at 
Pisa, 14th December 1865. Eastlake acquired a 
high reputation as a writer on art. Besides other 
works, he published Materials for the History of 
Oil Painting (1847), a work of great learning and 


EclStInkc, Sir Charles Lock, President of 
the Royal Academy, was bom at Plymouth in 1793, 
and studied in London and Paris. When the 
Bellerophon, with Napoleon on board, appeared in 
the port_ of Plymouth, Eastlake profited by the 
opportunity, and produced, from a number of rapid 
sketches taken m a shore-boat, two full-length 
portraits of the einperor. From 1816 to 1830 he 


Literature of the Fine Arts ( 1848 and 1870), to the 
second series of which an excellent Memoir is pre- 
fixed by Lady Eastlake, the authoress of Letters 
from the Baltic. Eastlake was a Fellow of the 
Royal Society, D.C.L. of Oxford, and a Chevalier 
of the Legion of Honour. 

East Liverpool, a ])ost-village of Ohio, on the 
Ohio River, 44 miles WNW. of Pittsburg by rail, 
with machine-shops and potteries.- Pop. 5568. 

East London, a South African seaport, at the 
mouth of tlie Bufialo River, 36 miles SE. of King 
Williamstown, and 700 miles E. of Capetown, 
with a large export and import trade. It is the 
temiinus of the railway to Queenstown. Harbour 
works have been erected to protect the formerly 
exposed anchorage. The division of East London, 
with .an area of 1225 sq. m., was formed from part 
of British Kaft'raria in 1866. 

East Lotliian. See Haddingtonshire, 
Lothian. 

East main, a region of Canada, belonging to 
the North-west Terntories, and consisting of the 
greater part of the peninsula of Labrador (see map 
at article CANADA ). It is bounded N. by Hudson 
Strait, and W. by Hudson Bay down to its 
southern extremity, meeting Labrador proper on 
the E., and the province of Quebec on the S. 
It is a bleak and desolate country, yielding little 
to commerce but fish-oil and a few furs. The East 
Main or Slade River enters James Bay about 52° 
15' N. lat., after a course estimated at 400 miles. 

Easton, capital of Northampton countj-, Penn- 
sylvania, stands in the fork between the Delaware 
and Lehigli rivers, 67 miles N. of Philadelphia by 
rail. A number of railways meet here, and the 
town forms also the terminus of the Delaware, 
Lehigh, and Morris canals, by which a consider- 
able transport trade is carried on, while it has 
sevei-al foundries, rolling-mills, and manufactures 
of locks, wire, rope, flour, &c. Easton is the seat 
of Lafayette (Presbyterian) College (1832), with a 
librarj' of 20,000 volumes. Pop. (1880) 11,924. 

East River, the strait between Long Island 
Sound and New York Harbour, sepanating the 
cities of Brooklyn and New York. It is about 10 
miles long, and | mile wide at the narrowest point, 
and is navigable by the largest ships. 

East Saginaiv, a city of Michigan, 66 miles 
NNE. of Lansing by rail, at the head of steam- 
boat navigation on the Saginaw River, which is 
here crossed by several bridges to Saginaw. It 
produces about a million ban-els of salt annually, 
and has large planing, flouring, and saw mills. 
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foundries, machine-shops, and shipyards, besides a 
trade in pine lumber. Pop. (1870) 11,350; (1884) 
39,085. 

East St Louis, a town of Illinois, connected 
with St Louis, Missouri, by a grand steel bridge 
over the Mississippi. It is important as a railway 
terminus, and contains a Catholic and a Baptist 
college, several mills and factories, and the largest 
stock-yards in the United States. Pop. 9185. 

Easttvick, Edward Backhouse, . English | 
Orientalist and diplomatist, was born at Warfield, 
in Berkshire, on 13th March 1814, and educated at 
the Charterhouse and Oxford. Proceeding to India 
as a cadet of the East India Company in 1836, he 
was soon chosen to fill political offices in Kathiawar 
and Sind. From 1845 to 1859 he was professor 
of Hindustani at Haileybury College, and in the 
latter year was' appointed assistant political secre- 
tary in the India Office. He then spent three years 
(1860-63) as secretary of legation in Persia. He 
died at Ventnor, Isle of Wight, 16th July 1883. 
His best works are translations from the Pereian 
(Saadi’s Gulistan, 1852 ; Arrival of the Parscesin 
India, 1845 ; Life of Zoroaster, 1843 ; and Anvar-i 
Suhaili, 1854); a. Hindnstani Grammar (1847; 2d 
ed. 1858 ) ; J ournal of a Diplomate in Persia ( 1864) ; 
and Kaisar-tiama-i-Hind or Lay of the Empress 
(1878-82). He also translated into English Bopp’s 
Comparative Grammar (1856) and Schiller’s Revolt 
of the Netherlands (1844). 

Eail Claire, capital of Eau Claire county, 
Wisconsin, at the mouth of the Eau Claire River, 
and at the head of navigation on tlie Chippewa 
River, 183 miles NW. of Madison by rail. It has 
a vast trade in lumber, and contains numerous saw- 
mills, besides planing-mills, giist-mills, foundries, 
and machine-shops. Pop. (1870) 2293; (1885) 
21 , 668 . 

Eau Creole, a very fine ligueur, made in 
Martinique, by distilling the flowers of the Mam- 
mee Apple [Manimea asnericana) with spirit of 
wine. 

Eau de Colo^e, a celebrated perfume, the 
reputed inventor of which- is Johann Maria Farina 
(1685-1766), a native of Piedmont, who settled in 
Cologne in 1709, thouMi his claim to be the inventor 
is not undisputed. The secret of the process of 
its manufacture is claimed by from thirty to forty 
firms, bearing the name of Farina, now existing in 
Cologne. Tire recipe is said to be twelve drops of 
each of the essential oils neroli, citron, bergamot, 
orange, and rosemary, along with one drachm of 
Malabar cardamoms and one gallon of rectified 
spirit. The whole is distilled together, and the 
condensed liquid constitutes Eau de Cologne. In 
Great Britain, where chemists and others make an 
■article little, if at all, inferior to the imported one, 
the oils are usually mixed with a highly purified 
spirit, and the subsequent distillation dispensed 
with. 

Eau de Vie. See Brandy. 

Eaux. Bonnes, a watering-place of France, in 
the department of Basses-Pyrenees, is situated in a 
narrow gorge of the Pyrenees, at an altitude of 
2454 feet, and 29 miles S. of Pau. Pop. 795, with 
6000 to 10,000 visitors in the season (July to 
August). The springs, both hot and cold, the 
former with a temperature ranging from 53° to 91° 
F., contain su^hur and sodium ; the water is used 
for disordere of the chest and respiratory organs. 

Eaux Cliaudes, a watering-place of France, 
27 miles S. by W. of Pau, situated in a narrow 
Pyrenean valley, 2215 feet above sea-level. Its 
waters, which are sulphurous, and range in tem- 
perature from 50° to 93° F., are useful in cases of 
catarrh and rheumatism, also for skin-diseases. 
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Eavesdrip, an ancient Saxon custom, con-e- 
sponding to the well-known urban servitude of 
the Romans called stillicide (stillicidiuni), where a 
proprietor was not allowed to build to the extrem- 
ity of his estate, but must leave a space regulated 
by the charter by which the property was held, 
so as not to throw the eaves-drop on the land of his 
neighbour. 

Eaves-droppers ‘are such as listen under 
walls or windows, or the eaves of houses, to hearken 
after discourse, and thereupon to frame slanderous 
■or mischievous tales’ (Blackstone). Such persons 
are, by the law of England, regarded as common 
nuisances, and are punishable by fine. 

Ebal. See Gerizim. 

Ebb and Flow. See Tides. 

Ebbw Vale, an urban sanitary district in the 
north-west corner of Monmouthshire, 21 miles 
NNW. of Newport, lies in the middle of a rich 
iron and coal district, and has numerous iron- 
works. Pop. (1881) 15,519. 

Ebcuacete, an order of dicotyledonous trees 
and shrubs allied to Sapotacem. About 250 species 
are known, mostly tropical, of which many furnish 
hard and durable timber (see Ebony) ; several are 
natives of the United States. The fruits are often 
edible. See Date Plum. 

Ebenezer (Heb. ‘stone of help ’), a monument 
raised by Samuel after his victory over the Philis- 
tines, was assumed by early Christian hermits to 
be at a place now called Deiraban, near the western 
border of Judah. But the site is not really 
known. 

Ebcrhard, August Gottlob, a well-known 
Gemian writer, was born at Belzig in 1769, studied 
first theologj’- at Leipzig, then devoted himself to 
a busy life as a man of letters at Halle, Hamburg, 
and lastlj’ at Dresden, where he died, 13th May 
1845. Eberhard’s literary reputation depends upon 
his Hannchen nnd die Kilehlcin (1822), an idjd 
which has been translated into many languages, 
and is still pojmlar, and his long poem in hexa- 
metere, Der Erstc Mcnsch nnd die Erde (1828). 
His collected works fill 20 vols. ( 1830-31 ). 

Ebcrhard, Johann August, philosophical 
writer, was bom at Halberstadt, 31st August 
1739 ; studied theologj' at Halle, and after some 
yeai-s preaching in Beylin and Charlottenburg, 
became professor of Philosophy at Halle in 1778. 
He died 6th Januaiy 1809. Eberhard’s first work 
was his Ncne Apologie des S, aerates (1772), an 
able and outspoken book, in which the rights of 
common sense are vindicated against the assump- 
tions of a narrow theologj'. Among his numerous 
books may be mentioned, Sittcnlehre der Vermmft 
(1781), and Versuch einer allgemeinen Deutschen 
Synonymik (6 vols. 1795-1802), a work which was 
enriched and improved bj' Maas (12 vols. 1818-21), 
and again by Graber (6 vols. 1826-30). Towards 
the close of his life, Eberhard vainly strove to con- 
trovert the metaplwsics of Kant by vindicating the 
earlier theories of Leibnitz and Wolf. 

Ebers, Georg Moritz, a distinguished Egj’pt- 
olbMst and novelist, was born 1st March 1837, at 
BeSin, was educated at Froebel’s school, and 
studied law at Gottingen. He afterwards devoted 
himself to the studj- of Egj'ptoldgj' at Berlin, in 
pursuit of which he visited the chief museums of 
Europe. He established himself in 1865 as a 
lecturer at Jena, where in 1868 he was made pro- 
fessor. Ne.vt j'ear he made a long journey to the 
East, and in 1870 was called to Leipzig as professor 
of Egj’ptologj'. His . visit to Egj’pt liad resulted 
in the* discovery of the celebrated hieratic^niedical 
Papymis Ebers, which he published in 1875. His 
most important work besiefes this is Aegypten nnd 
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do not refer to it. Many of the JewisJi doctoi’S 
considered that it ought to be ‘secreted.’ The 
school of Slianiniai held that it did not ‘defile the 
hands’ (i.e. was not canonical), the school of Hillel 
held that it did, and its canonicity was not clearly 
decided till the Synod at Jamnia in 90 A.D. The 
homilies on the first three chapters by Gregory 
of Nyssa (4th century) form the earliest exegetical 
treatise on the hook. The allegorical treatment 
hy Gregory was still further developed hy Jerome 
and Augustine, and throuriiout the miadle_ ages 
Kolieleth was credited witli the twofold aim of 
demonstrating the nothingness of all worldly things 
and commending the ascetic and contemplative life, 
while Gregory the Great’s explan.ation of the pass- 
ages that resisted this view as ‘ironical mockeries 
of the wicked ’ was univereally accepted. Hugo of 
St Arictor, Bonaventura, and other scholastics held 
that ‘ the intention of the hook is to persuade men 
to despise the world.’ The fimt Protestant com- 
mentator on Ecclesiastes was Brenz, who brought 
out its practical character as commending ‘ a pious 
use of the creatures,’ and in this he was followed by 
Luther, who regarded viri. lo as the scopiis of 
the hook. Few hooks have been favourites of so 
many different persons, and for such divers reasons. 
Henan finds in the author an ‘ amiable iwii of the 
upper ten,’ to whom the only certainty is that the 
\iious are weaklings, and between whom and Hein- 
rich Heine ‘il n'y a qu’imc jmrtc a ciitr’ouviir.’ 
Frederick the Great called it a ‘ mirror of princes 
Jerome, Comenius, and Hengstenherg used it as 
a manual of religious consolation. 

Many since Grotius have regarded it either as 
an anthology from different authors, or a dialogue 
between the false wisdom and the true. But 
Koheleth is doubtless a unity, and it would be 
hard, as Ewald remarks, to find elsewhere so 
much comprehended in such small compass. It 
presents in kaleidoscopic series the var^dng aspects 
of human life, tests the aims and results of 
each, and concludes of each in turn that ‘this 
also is vanity.’ This is the thread running 
through the hook, which also tends to the prac- 
tical conclusion that life being without result, a 
man should take the best of it by the exercise of 
good sense, and ‘ make his soul enjoy good in his 
labour.’ The book of Koheleth sliows the limita- 
tion of the Old Testament form of Revelation, and 
indicates negatively the transition from the Old 
Covenant to the New, which was set forth 
in the declarations of the Messianic Prophecies. 
According to Professor Davidson, through the 
book there is ‘the cry of the human spirit for 
continuance, that it be not extinguished in death, 
that it may cany the gains accumulated here with 
it; the cry for a sphere adequate to the powers of 
which it is conscious, that it be no more the toy of 
outward things, but have all things under its feet ; 
the crj' that its moral instincts be not violated, that 
it should be taken more into the counsels of God, 
and know something even as it is knorni. If all 
this be like the flutterings of an eagle long chained, 
it has in it something prophetic. On the other 
hand, the preacher earnestly counsels eveiy man, 
“Hold fast that which thou hast.” God and his 
moral rule, however obscure its incidence be, and 
the moral life of man are sure.’ 

Tlie most important modem commentaries and studies 
on Ecclesiastes are those of Ewald {Dichter des alien 
Bundes, voL ii. 18G7), Hitzig (1847), Elster (1855), 
Hahn (1860), L. Young (1865), Ginshurg (1861), Zdckler 
(1868; American ed. hy Dr Tayler Lewis, 1872), Gfatz 
(1871), T. P. Dale (1873), Tyler (1874), DeHtzsch 
(1875), Plumptre (1881), Eenan ( 1882 ), Wright (1883), 
Cheyne (Joi and Solomon, 1887), Bradley ( Lectures on 
Ecclesiastes, 1885), Nowack (forming part of the Exene- 
tisches Handbuch), Professor Davidson (‘Some Recent 
Books on Ecclesiastes,’ in the Theological Beview, Edin., 


November 1888). See also Professor A. Palm’s biblio- 
graphical monograph. Die Qohclel Litcralur (1886). 

Ecclesiastical Cominissioncrs. In 1835 
commissioners were appointed to inquire into the 
revenues of the bishoprics, cathedrals, &c. of 
England and AVales, with a view to the more equal 
distribution of such revenues, and to a better pro- 
vision for the spiritual necessities of the people. The 
commissionei's presented four veiy valuable reports, 
and on their recommendation a pennanent Com- 
mission was established by act of parliament in 
1836. The Commission now consists of the arch- 
bishops and bishops, the deans of Canterbury, St 
Paul’s, and AVestminster, certain judges and minis- 
tere of state, eleven eminent laymen appointed hy 
the crown (of whom two are appointed to act 
as Church Estates Commissioners), and a third 
Church Estates Commissioner appointed by the 
Archbishop of Canterbury. The commissioners 
are a coi-poration, empowered to hold lands and 
other property. The powers of the Church Building 
Commissioners were transferred to them in 1856. 
Though the acts which relate to the Ecclesiastical 
Commissioners are numerous and complicated, the 
general outline of their duties is tolerably clear. 
Certain canonries, prebends, and other offices have 
been suppressed by parliament; the revenues of 
other offices have been restricted to a fixed sum, 
under schemes of reform prepared by the Ecclesi- 
astical Commissioners and sanctioned by the Queen 
in (Council. The revenues thus set free have been 
earned to a common fund, out of which grants are 
made in aid of poor benefices and of the new 
districts created to meet the wants of the more popu- 
lous and necessitous parts of the countiy. Under 
the Church Building Acts the Commissioners have 
power to divide and unite parishes, and to make 
new districts for ecclesiastical purposes. Reports 
of the work of the Ecclesiastical Commissioners 
are laid annually before parliament. Their pro- 
ceedings have seldom led to political discussion; 
but the very large powem which they exercise 
render them liable to keen criticism from clergy- 
men and others interested in church matters. 

The Ecclesiastical Commissionei's are the largest 
landowners in England ; their land extending to 
about 300,000 acres, comprising a large part of the 
best agiicultural land in the countr}\ The net 
income from all sources was in 1888 £1,120,000. 

_ Ecclesiastical Courts. In the early cin-is- 
tian church there were courts, presided over by 
bishops and presbytere, which dealt with ques- 
tions of discipline, and with disputes which arose 
among the brethren. It is to these courts that 
St Paul refers when he condemns those who go to 
law with a brother ‘before the unbelievers, and 
not before the saints.’ AA’hen Cliristianity became 
an _ established religion, these courts changed 
their character. The state permitted church courts 
to exercise jurisdiction over the whole civil cora- 
innnjty in ecclesiastical niattere, and in matri- 
monial and other causes which had to be decided 
by the ‘law Christian.’ In England and else- 
where the goods of a deceased peraon were distrib- 
uted, or his will was proved, in the court of the 
‘ordinary’ ecclesiastical judge, usually the bishop 
of the diocese : this was done, because a part of 
the goods went by custom to the bishop, to be 
spent for pious uses. The early history of the 
English church courts is obscure* ; - such infonna- 
tion as we possess will be found in the report 
presented to parliament by a Royal Commission in 
1883. These courts became in time a fniitful 
source of disputes between the eroum and the see 
of Rome. After a long stniggle, the crown pre- 
vailed : clergymen were made subject to the law 
of the land ; the king’s court maintained its right 
to prohibit ecclesiastical judges from going beyond 
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their jurisdiction ; appecris to Home were forbidden, 
under penalty of Prmimmire (q.v.). At tlie Kefor- 
mation the king was acknowedged as the legal 
head of the church, charged as such with the 
administration of the ‘ law spiritual ; ’ the final 
appeal was to delegates or commissioners of reHew 
appointed by him. The final appeal in ' ecclesi- 
astical cases is now to the Judicial Committee of 
the Privy-council. Modern legislation has greatly 
diminished the importance of churcli courts ; their 
jurisdiction in matrimonial and testamentary 
causes is gone ; aud Acts of Toleration prevent 
them from exercising coercive poweiu over the 
general community (see Convocation, Doctors’ 
Commons, and Divorce). Under the Public 
Worship Regulation Act of 1874, a new ecclesi- 
astical judge was appointed to tiy offences in the 
matter of ritual. There is a party in the church 
which objects to, the jurisdiction of this judge and 
of the Judicial Committee on the ground that 
their decisions are not those of ecclesiastical courts 
in .the proper sense of the term. The Bishop of 
Lincoln s case, tried in 1889 by the Archbishop of 
Canterbury, with the assistance of four bishops, 
raised the interesting question, by what court a 
bishop may be tried for alleged offences against the 
law of the church. 

In Scotland, the church judicatories are kirk- 
sessions, presbyteries, synods, aud general assem- 
blies. The ‘spiritual independence^ of these tri- 
bunals has been the theme of much controversy, 
especially at the time of the Disruption of 1843 
(see Free Church). The Commissaiy Court and 
the Court of Teinds are semi-ecclesiastical in their 
character. Both in England and in Scotland, dis- 
senting churches liave courts of their own; the 
jurisdiction of such courts depends entirely on con- 
■ tract or voluntary submission. See Sir K. Philli- 
inore’s Ecclesiastical Laio of the Church of England 
(2vols. 1873-76), and T. E. Smith’s Summary of" 
Law and Practice in Ecclesiastical Coitrts (3d. ed. 
1888). 

Ecclesiastical Law. See Canon Law. 
Ecclesiastical Titles Assumption Act, 

a measure passed in 1851 as the outcome of a 
ferment' of Protestant zeal, awakened by an edict 
issued by the Papal court in 1850, dividing Great 
Britain into territorial bishoprics, under an Arch- 
bishop of Westminster. The Act of 1851, passed 
by Lord John Russell, declared the papal edict null 
and void, and imposed penalties on persons assum- 
ing Catholic titles named from bishoprics, deaneries, 
&c. in England or Ireland. No prosecution took 
place under the act, the popular excitement died 
down, and the act was finally repealed in 1871. 
No opposition was made to the constitution of a 
regular Catholic hierarchy in Scotland in 1878, with 
territorial titles. 

Ecclesiastical Year. See Year, Chron- 
ology, Easter, Festivai.s. 

Ecclesiasticus (Lat., withfffter, ‘bookj’under- 
stood ; i.e. ‘ the church-book’), the title which from 
about the middle of the 4th centuiy came to be 
applied in the Western Church to a collection of 
apothegms, whose author calls liimself at the close 
of his book ‘Jesus, the son of Sirach, the Jenisa- 
lemite.’ According to the prologue of the Greek 
translation, the work ivas originally composed in 
-Hebrew (not in Aramaic). Jerome testified that 
he had seen the Hebrew text, no part of which is 
noiv extant bej'ond a number of quotations in the 
Talmud, and that the original title was jficshalim 
, (Heb., ‘apothegms’). In the Greek MSS. the con- 
stant title is Sophia (‘wisdom,’ Heb. Hohhmah), 
the name also used to designate the canonical book 
of Proverbs. From another statement in the trans- 
lator’s prologue, it can be concluded with certainty 


that tlie translator, who was the author’s gi-andson. 
came to Egjqit in the year 132 B.C. The author of 
Ecclesiasticus may thus have lived and written 
about 190-170 B.c. In accordance with this is the 
tribute to the inemoiy of the high-priest Simon, 
■son of Onias (i.e. Simon II., who lived at the 
beginning of the 2d centuiy b.c.). The earliest 
Christian writer who expressly quotes the book is 
Clement of Alexandria, but there are not a few 
probable indications that it was knovm to the 
writer of the epistle of James (cf. e.g. James, i. 19 
with Ecclus. V. 11 ). No definite plan can be traced 
in the arrangement of this collection of aphorisms, 
which was doubtless composed piecemeal. But 
there is a moral unity of motive throughout. The 
son of Sirach eveiywhere teaches that man’s true 
wisdom is the fear of God and the keeping of his 
commandments, though here and there bis zeal in 
applying his teaching of wisdom to eveiy least detail 
of human life leads him to inculcate petty, homely 
rules of prudence not without a savour of utili- 
tarianism. We owe the preservation of the book 
to the pious desire of the author’s grandson to 
recommend the tbeologj’of Palestine to the Jews of 
Alexandria, who in return inserted it in the Greek 
Bible. ‘ That it did not find a place,’ says Fritzsche, 
‘among the canonical Scriptures was probably 
owing to its late origin, and the fact that it was 
not anonymous, or rather, that it did not appear 
under an ancient and venerable name, like the 
somewhat later book of Daniel, but under that of 
its real author.’ From the end of the 2d centuiy 
downwards Ecclesiasticus was regarded as an 
edifying book, and it was not till the Council of 
Trent pronounced it to be canonical that Protestant 
ortliodo-xy discovered those signs of sjiiritual defi- 
ciency of which most of the Refomers seem to have 
been unaware. Biinyan, in his Grace Abounding, 
tells that after being ‘greatly enlightened and 
encouraged ’ by the text Ecclus. ii. 10, it ‘ did 
somewhat daunt ’ him to find it in the Apocrypha, 
yet he considered it was his ‘ duty to take the com- 
fort of it.’ The noble ‘ Hjmin of the Forefathers ’ 
at the conclusion of the book is familiar to our ears 
from the words read on founders’ days and sung in 
Handel’s Funeral Anthem. 

The best comuientaTy is that of Fritzsche (1859). See 
also Bruch, Wcishcitslehre der Hebrder ( 1851 ) ; Horowitz, 
Has Buck Jesus Sirach (Breslau, 1865); Mergnet, Die 
Glaubcns- und Siitenhhre dcs Buches Jesus Sirach (Kon- 
igsberg, 1874) ; Seliguiann, Das Buch der Weisheit dcs 
Jesus S!rac/i«.( Breslau, 1883); and Schiirer’s History of 
the Jeioish People in the time of Jesus Christ (2d div. 
vol. iii. Eng. trans. Edin. 1886). 

Eccicsiology, the study of church archi- 
tecture, decoration, and archreology, a subject 
discussed in innumerable separate articles through- 
out this work. See Church. 

Ec’dysis. See Crab, Crustacea, Moult, 
Skin-casting. 

Eclieloil (from the French <‘c/ie77c, ‘ladder’) is 
such a formation or arrangement of troops that, if 
viewed from a height, they would present some 
analogy to the successii'e steps of a ladder or stair- 
case. The several divisions of the force, although 
parallel, are no two on the same alignment. Each 
has its fioiit clear of that in advance, so that, by 
matching directly forward, it can fonu line with it. 
There are two kinds of echelon, direct and oblique. 

Echidna, or Porcupine Ant-eater, a genus 
of mammals representing a primitive ti’pe, included 
along with the Ornitborhynclms (q-v.) and anothcr 
genus in that lowest sub-class of Slamnialia whicji 
has been variously designated Monotremata, Orni- 
thodelphia, or Prototheria. In inany ways the few 
animals in this section are primitive — in skeleton, 
brain, heart, and reproductive organs especially. 



ECHINOCOCCUS 


ECHO 


None of tlieir peculiarities, however, are more 
Striking than their oviparous, instead of viviparous 
habit. They lay eggs instead of bringing forth 
their young as such, like other mammals. The 
temperature of the body is very low (in Echidna 
28° 0.), and this may be taken as a sort of physio- 
logical index of the low pitch of the life. In several 
features he.sides the egg-laying habit the Proto- 
tlieria resemble birds, hut tliis is not due to any 
relationship other than that of a far hack common 
ancestry. 

Tlie genus Echidna is found in Australia, Tas- 
mania, and New Guinea. The cut shows the 
general appearance of the animal. The hair is 
partly replaced by the porcupine-like spines, which 
are doubtless useful in protection and in bun-ow- 
ing ; the toes are aimed with stron" claws, dexter- 
ously used in rapid digging both for food and for 
concealment ; the tail is rudimentary ; the skull is 
prolonged into a narrow snout ; the month, -which 
has a very small aperture, is entirely toothless, 
hut contains a long e.xten.sile wonu-like tongue, 
viscid witli saliva, which is quickly moved out and 
in for catching ants. Tiie hind-leg or lieel of the 
males heara a homy spur, connected with a gland 
on the thigh, hut of unknown significance. The 



Echidna aculeata. 

Echidna has a better brain than the duckmole, the 
cerebral hemispheres being not only larger, but 
well convoluted. A unique skeletal jieculiarity for 
a mammal is the incompletelj' ossified socket 
(acetabulum), where the thigli-bone works on the 
hip-girdle. In skull, mouth, feet, tail, skin, and 
general habit, the Echidna is obviously vei-y 
different from the ornithorhynchus. The animal 
is emphatically a burrower. In walking, the hind- 
toes are turned outwards and backwards. It feeds 
on ants, caught as above described, and crushed 
by spines on the tongue and palate. The Echidna 
is thus a prophecy of the true Ant-eatere (q.v.). 
The eggs are large, and inclosed in a tough egg- 
shell. After being laid, they are earned in a poudi 
developed round about the depressed area on which 
the milk-glands open. There are no teats. 

There are several species of Echidna, the best 
known being E. acul cata, in Australia and Tasmania. 
Another form, ‘with longer fur almost concealing 
the spines,’ is distinguished as E. setosa. A third 
species— A. laivcsii, from New Guinea — has also 
been distinguished. All these have five claws on 
each foot. A larger fomi, with only three claws, 
occurs in New Guinea, and is separated as a dis- 
tinct genus, Acanthoglossus m 1‘ro-ecliidna, hruijnii. 
The upper arm of a fossil Echidna has been found 
among Pleistocene remains. 

See Gould, Mammals of Australia (3 vols. 1845-63); 
Gervais, Osteographic dcs Monotrimes (P.aris, 1878) ; 
Oldfield Thomas, Proe. Eool Soc. Pond. (1885) ; Baldwin 
Spencer, Eatiire, x.xxi. (1884-85); and Haacko on 
‘ Ovip.-irity,’ in Proc. Porj. Soc. xxxviii. (1884-85). 

Ecliinococciis. See Tapewokji. 

Ecliinoclcrinnta (Gr., ‘thorny -skinned’), a 
.well-defined division of Invertebrate.s, including 


seven classes: Holothuroidea (q.v.) or Sea-cucum- 
bers, Sea-urchins (q.v.) or Echinoidea, Starfishes 
(q.v.) or Asteroid ea, Brittle-stars (q.v.) or Ophiu- 
i-oidea, Feather-stars or Crinoidea (q.v.), and the 
■wholly extinct Cystoidea (q.v.) and Blastoidea. 
The larva is bilateral, hut the adults are more 
or less radially symmetrical. Limy depositions, 
fonning skeletal framework, are developed to a 
vaiiable, but usually piredominant, degi-ee in the 
middle layer or mesodenn. Tliere is in all a 
spiecial development of a water- vascular ( locomotor 
or respiratoi-j- ) system. A metamorphosis occui-s in 
the life-histoi-j'. They are all marine, haning a few 
Holothnrians in braclcish water. They appear in 
the Lower Silurian strata. On the genealogical tree 
the Echinodei-ms form a verj’ distinct offshoot from 
tlie main stem. The larva o"f the remarkable worm 
Balanoglossiis has a striking resemblance to the 
typical Echinoderm larva. The sea-urchins and 
sea-cucumbers are associated along one line ; the 
starfishes, brittle-stars, and crinoids along another. 
See the separate articles. 

Ecliinoiden^ a sub-class of Echinodei-mata 
(q.v.). See Sea-urchixs. 

Ecliinorhyiiclms (lit. ‘thomy-snoiit’),agenus 
of peculiar parasitic worms, forming the class 
Acantliocephala, which approaches but is quite 
distinct from the Nematodes. The proboscis armed 
■with liooks, the absence of mouth or food-canal, 
tlie exclusive!}- parasitic habit and its results, are 
characteristic features. There are many species, 
one of which has been found, but that is all, in 
man. The adults occur in the alimentary canal of 
some vertebrates— e.g. pig, duck, pike, perch; the 
immature forms inhabit small invertebrates (eaten 
by the final hosts), especially small aquatic crus- 
taceans. See Parasitisji. 

Ecliiiiiiit See Viper’s Bugloss.- 
« Echo, a nymph whom Zeus employed to talk 
incessantly to Hera in order to keep her from 
observing his infidelities. The goddess discovering 
his artifice, changed Echo from a nymph into a 
mere echo. She next fell in love with Narcis- 
sus, but finding her love iinretui-ned, pined 
away in hopeless grief till nothing but her voice 
remained. / 

Echo (Gr., ‘sound’). Sound is produced by 
waves of compression and rarefaction in the air; 
when such a wave come.s against a ivall or other 
opposing surface, it is reflected, .and proceeds in 
another direction, .and the sound caused by this 
reflected wave is called an echo. Even the surface 
of a cloud suffices to reflect sound, as may be 
observed ' during thunder and the discharge of 
cannon. That the echo of a sound may return to 
the point where the sound originated, the reflecting 
surface must be at right angdes to a line drau-n to 
it from that point. Oblique walls send the echoes 
of a iierson’s voice off in another direction, so that 
they may be he.ard by others, though not by him. 
In order to echo words distinctly, the reflecting 
surface must on the wliole be jilane, or so curved as 
to resemble a concave mirror. A curved form is 
necessary for retuming a distinct sound when the 
distance is considerable. Gre.at evenness of surface, 
however, is not essential, as it is no uncommon 
thing for the edge of a wood to return an echo. 
The distance of ■tlie reflecting surface must also be 
such as to allow a sufficient time to elapse between 
the sound and the return of the echo for the ear to 
distinguish them; when they succeed too closely, 
they merge into one. An interval of about i of a 
second is necessar}- to discriminate two successive 
sounds; so that if we assume 1125 feet as tlie 
distance travei-sed by sound iii a second, of U^o, 
or C2 feet, will be the least distance at which an 
echo can be heard, as the sound will go that distance 



ECHUCA 


ECKHART 


and return in J of a second. If the distance is less, 
the echo only clouds the original sound, and is not 
heard distinct. It is these indistinct echoes that 
interfere with hearing in churches and other- large 
buildings ( see ACOUSTICS ) ; hence anything that 
breaks the evenness and continuity of the reflecting 
surfaces is an improvement in this respect. The 
number of syllables that any particular echo will 
repeat, dejiends upon how many can ■ be uttered in 
the time that the sound takes to go to and return 
from the reflecting surface. The echo at the tomb 
of Metella, in the Campagna, near .Rome, 6f which 
Gassendi speaks as repeating a hexameter line 
requiring 2^ seconds to utter it, must therefore 
come from a distance of about 1500 feet. Such 
echoes are rare, as the various conditions are seldom 
all fulfilled. When there happen to be several 
reflecting surfaces at different distances in the 
direction of the sound, with a sufficient interval 
between them, each gives a separate and distinct 
echo. A similar effect is produced when two sur- 
faces are inclined to each other in such a way as to 
give repeated reflections of the sound from the one 
to the other like the mirrors of a kaleidoscope, thus 
producing echoes of echoes. To this multiple 
and repeating class belong the famous echoes of 
Killamey, and that produced between the wings of 
the castle of Simonetta, near Milan, which repeats 
the report of a pistol 60 times. 

.Echlica (fornierly Hop wood’s Tei-rj'), a town of 
Victoria, Australia, stands on a peninsula formed 
by the Mun-ay and Cainpaspe rivers, 156 miles N. 
of Melbourne, on the Muivay River Railway. It 
has considerable trade in red-gum timber, wool, 
and wine, and important river traffic by steamer. 
A bri^e which carries a roadway and railway con- 
nects Eolmoa with Moama on the New South Wales 
side of the MuiTay. It cost £124,000. Pop. (1887) 
4218. 

Ecija, a city of Spain, in the province of Serille, 
34 miles SW. of Cordova by rail, is situated in a 
fertile district, producing corn, vvine, and some 
cotton. An old Roman and Moorish town, it 
possesses several traces of the architecture of those 
peoples. On account of its great heat, it is popu- 
larly known as the ‘Frying-pan of Andalusia.’ 
The manufacture of oil and weaving are the chief 
industries. Pop. (1884) 25,074. 

Eck, Johann (properly Johann Maier), the 
zealous opponent of the Refomiation, was bom at 
the village of Eck, in Swabia, 13th November 1486. 
From his twelfth year he was a student, firet at 
Heidelber", and afterwards at Tubingen (1499- 

1501) ,’ Cologne, and Freiburg in Breisgau (from 

1502) . Having entered the priesthood in 1508, he 
left Freiburg in 1510 to be canon of Eichstiidt and 
professor of Theology at Ingolstadt, and was the 
lulling spirit of that univereity till he died there, 
10th Februaiy 1543. Learned and vainglorious of 
his great reputation for dialectic skill, he offered a 
challenge to Luther in his Obelisci (against Luther’s 
Theses), attackiii" Carlstadt at the same time. 
Tliis led to the famous disputation held in the 
Pleissenburg at Leipzig from the 27th June to the 
16th July 1519. Eck first disputed with Carlstadt 
about grace and free-will, and defended the 
Roman Semi-Pelagianism with superior ability. 
Thereafter he contended at greater length with 
Luther for the primacy of the pope, penance, 
indulgences, and purgatorj', and pressed the Re- 
former hard with the charge of Hussite heresy. 
Eck fought with quotations from Fathers aiid 
Councils, and sought to dazzle liis numerous 
hearers with scholastic learning; Luther appealed 
to history and Scripture, and at. last cried to Eck 

.that he ‘ran away from the Bible -like the devil 
from the Cross.’ Both parties claimed the victorj-. 


and at Leipzig Eck certainly achieved his object, 
which was to compel the gi-eat heretic to declare 
that disobedience to pope and council might under 
certain circumstances be right, and thus complete 
the breach between Luther and the pope. After 
this Eck wrote his chief work, Dc PrimaUi Petri, 
and went to Rome in 1520 to reap the fniits of his 
labour's. He returned to Germany with the bull of 
15tli June 1520, which declared Luther a heretic. 
Eck henceforth continued with passionate yiolenee 
his struggle with the Reformation. He made two 
more journeys to Rome ; took part in the conyen- 
tion at Ratisbon in 1524 ; opposed QJcolampa- 
dius in the Baden conference in 1526 ; was engaged 
at the Augsburg Diet (1530) in the preparation of 
the confutation to oppose the Augsburg Confession, 
and was present at the conference begun at Womis 
in 1540, and ended at Ratisbon in 1541. Eck’s 
appearance at the Leipzig disputation is thus de- 
scribed by the humanist Petrus Mosellanus : ‘ Eck 
is a tall man, with a fat, square-built body and a 
full, thorouglily German voice, which, supported by 
his powerful loins, would do well not only for an 
actor, but even for a public crier ; still, it is more 
harsh than clear. His mouth and eyes, indeed his 
whole countenance, are such that one would sooner 
take him for a butcher or a barbarian mercenarj' 
than a theologian. Vith respect to his mind, he 
has a remarkable memorj' ; and, if he only had 
an nndei-standing equal to it, the work of nature 
on him would be complete.’ Eck collected his 
polemical writings under the title Operwn Jolt. 
Eckii contra Lntkervvi, tom. I.-IV. (1530-35). See 
Seidemann, Die Leipziger Disputation (Dresden, 
1843); and Wiedemann, Dr Johann Eck (Regens- 
burg, 1865), which has a bibliographical list of his 
writings (81 in number). 

Eckermnnn, Johann Peter, friend of Goethe, 
was born at Winsen, in Hanover, in 1792. After 
serving as a volunteer in Kielmannsegg’s rifle corps 
during the war of 1813-14, he was for some time 
employed in the war office at Hanover, and was a 
student (from 1817) at the gj'mnasium of Hanover 
and univei-sity of Gottingem The publication of 
his Beitrcige znr Pocsic, mit besondcrer Himeeisttng 
avf Goethe (Stutt. 1823), led to his removal to 
Weimar, where he was employed by Goethe as his 
assistant in preparing the final edition of his works. 
After being tutor to the gi'and-duke’s son, he 
travelled in Italy with Goethe’s son in 1830. He 
edited the poet’s posthumous works in 1832-33, and 
in conjunction with Riemer brought out in 1839-40 
a complete edition of his works in 40 vols. Ecker- 
mann was librarian to the grand-duchess at the 
time of his death' at 'Weimar, 3d December 1854. 
He has won for himself a lasting name by his 
Gespriiche mit Goethe in den letzten Jahren seines 
Lebens 1823-32 (2 vols. Leip. 1837; 6th ed. 
edited by Diintzer, 3 vols. Leip. 1884). These Con- 
versations are of the greatest value for the light 
they throw on the character of Goethe both as a 
poet and as a man, and contain, in Eckemiann’s 
own words, ‘many valuable explanations and 
instructions with regard to art, science, and the 
practical affaire of life.’ The book has been 
translated into all the languages of Europe. The 
English translations are by Margaret Fuller ( Boston, 
U.S. 1839), and John'Oxenford (Lond. 1850). 

Eckliart. Meistee; one of the profoundest 
OTeculative thinkers among the Gemian mystics. 
Of his personal histor 3 ' vei-j' little is known. He 
was bom in either Strasburg or Saxony towards 
the end of the 13th centurj- ; entered the Dominican 
order ; studied and afterwards taught in Paris ; acted 
as prior at Erfurt, and as vicar of his order for 
Thuringia, before 1298 ; filled the office of provincial 
'for the Dominicans in Saxony for eight years from 
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1303, and in 1307 was also appointed vicar-geneml 
of Bohemia ; some yeafs later lie preached at Stras- 
hurg and Frankfort, and from 13'2o until 132/, the 
year of his death, at Cologne. Living in an age 
when the religious consciousness was very sensitive 
and alert, when the writings of such thinkere as 
Plotinus, Pseudo-Dionysius, Augustine, Amalrich 
of Bena, Albertus IMagnus, and Thomas Aquinas 
were being eagerly studied, and the religious fervour 
of men’s hearts was being kept aglow by the practical 
self-denying lives of the Beghards and Beguines, 
and the Brethren of the Free Spirit, Eckhart, from 
the fii-st a religiously inclined nature, easily became 
inspired, under these almost irresistible educative 
influences, with the spirit of mystic speculation. 
But his genius led him beyond the position of his 
immediate forerunners, and brought him to what 
was virtually an independent standpoint. Instead 
of using his speculations as vehicles for the eK- 
position of the orthodox theology of the church, he 
broke through its traditions and dogmas to the 
fundamental, permanent realities underlying them. 
His teaching begins with an explanation of the 
nature of God, and passes on to the consideration 
of man and of man’s relations to God. 

Being ( JFese/i ) in its ultimate and most abstract 
form is without personality, and without difleren- 
tial characteristics ; nev’ertlieless, it contains within 
itself potentially the differentia; of all existence. 
It is the unknown, the nothing, the negative of 
concrete being ; the only fact known about it is that 
it is pure self-contained unity. This ultimate 
incomprehensible being is the godhead, in which 
God himself exists as absolute personality, but in 
a state of potential being, as the real selfhood of 
abstract^ being not yet pereonalised. Absolute 
peraonality, however, become actual self-conscious 
personality constitutes God the Father. The 
Father gives origin to the Son in the very act 
and moment of tlius becoming conscious of him- 
self ; and the Holy Spirit is the love and will that 
are common to both Father and Son — that is to say, 
the blossoming of the process of God’s revelation of 
his own nature to himself. But this process does 
not take place under any law of temporal succes- 
sion: it is a single act enduring eternallj'. Nor 
are Father, Son, and Holj' Spirit three separate 
personalities, but one and the same quintessential 
per-sonality of being. And it is precisely because 
the abstract potential personality in the godhead 
does penetrate to the comprehension of its own 
being, and just in this very act of self-fathoming, 
that it is God. In this process of God’s self-re- 
velation the world is likewise contemporaneously 
created ; for all things exist in God ideally from 
eternity. In the eternal noiv of God’s conception 
all things belong to the unity of the divine natura 
Hence all creatures are God, and the world and 
God are one, the original selfhood of all things 
partaking of the being of God. In like manner, I 
too am God. For the soul of man is an outflow 
froin God’s essence, and it exists in man without 
God’s Msence thereby in any way suffering 
diminution. In the soul of every individual there- 
fore there e.xists a part which is in essence of the 
divine nature ; this is the spark (Fnukclein), which 
always yearns to return unto God, in order to 
find in him that, perfect tranquillity and rest from 
energising which characterise the godhead. In the 
moment ^vhen the soul becomes thoroughly con- 
scious of its essential selfhood, then is it divine, 
and entei-s into God’s nature, and becomes united 
with him. But it does not become wholly absorbed 
in God’s nature, for in the consciousness of itself it 
has permanent ground and wairanty for its own 
peraonality and creatureship. Man, in order to 
achieve his ethical consumni.ation, must therefore 
anhihilate witliin himself all that appei-tains to 


self, must, in fact, expurgate all that is not of the 
essence of God, until his soul becomes filled with 
nothing but God ; then does he underetand God, and ' 
is indeed God, and his love is God’s love. Thus the 
nullification of all self-regarding, all egoistic desire, 
an imperturbable serenity of spirit, not so much the 
doing of virtuous acts as the being virtue itself, tlie 
which is love, this is the supreme practical niomeiit 
in the perfection of personal righteousness, the 
reality of life in its highest potency. This sancti- 
fication attained, all a man’s acts are right and 
good. 

Eckhart, however, in spite of the abstruse nature 
of his speculative teaching, w.as not neglectful of the 
practical precepts of pure Christianity, as is proved 
uy many a passage in his semiohs, and especially 
by his tractate Schwcsfcr Katrci. Nor did lie lend 
any countenance to fastings, vigils, ecstatic visions, 
and similar over-devotional exercises, to which 
mystic,ally inclined natures -were in those days so- 
prone, flis power, both as thinker and as preacher, 
IS attested by the commanding influence he won 
over his contemporaries .and the best among his 
siiccessora. Prob.ably the deepest and most original 
thinker of his time, bold and paradoxical in the 
utterance of his opinions, gifted with a keen 
intuitive appreliension of trutli that penetrated to 
the very heart and root-essence of tilings, with a 
mind tliat was essentially scientific, that refused 
to be satisfied with an 5 ’thing shoi t of_ the .surest 
realities and verities of religion, and with a heart 
that regarded inner discipline, the moral perfecting 
of man’s nature, as supreme above the punctilious 
observance of churchly ordinances, Eckhart, by 
preaching the sufficiency of the individual soul to 
attain of itself unto immediate communion with 
God, struck a dangerous blow at the hierarchical 
retensions of the clergj- and the church. _ Nor 
id he escape the destiny that overtook original 
moral refonners in ante-reformation days. He was 
arraigned by the Archbishop of Cologne, in 1325, 
for hai-ing preached and taught heresy ; but the 
accusation could not be sustained in face of Eck- 
hart’s self-justification ; at all events it fell to tlie 
ground, at least for a time, but only to be revived 
again two years after his death, when his writings 
were condemned as heretical by a papisl bull of 
John XXII. Meister Eckhart’s extant works con- 
sist of sermons and tractates, written in Latin and 
German. The German works are printed in vol. ii. of 
Pfeiffer’s Deutsche Mystilxr dcs 14 ten Jahrlmndcrts 
(1857). Compare <aiso Preger, Deutsche Mystik 
(1874), and Lasson’s monograph (Berlin, 1868). 

Eckllllilll, a little -village on the Laber, in 
Bavaria, 15 miles by rail S. of Ratisbon, is notable 
for tbe battle fought there, on the 22d April 1809, 
between Napoleon I. and the Archduke Charles of 
Austria, in which the latter was defeated, witli the 
loss of 6000 men and 16 guns. 

Eclampsia is a term often erroneously em- 
ployed as synqnjmious iritli Epilepsy (q.v.). It is 
really the equivalent of Convulsions (q.v.), ivhat- 
ever be their cause ; but its use is usually restricted 
to such cases of convulsions as are due to sonie 
obrfous local or general cause, such as teething in 
childhood (infantile eclampsia), child-bearing 
(pueiqieval eclampsia), or the blood poisoning of 
Bright’s disease of the kidneys (urosmic eclampsia). 
The occurrence of eclampsia may be an isolated 
phenomenon of comparatively slight importance; 
or, on the other hand, it may be of the gravest 
significance. The seriousness of the attack is 
estimated not by the character of the convulsions, 
which are identical with tliose of epilepsy, but by a 
careful consideration of tbe cause. 

Eclecticism. The tenu eclectic (from Gr. 
dclcgein, ‘to choose,’ ‘.select’) was first applied in 
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philosophy to cei-tain Greek thinkers in the 2d and 
1st centuries n.C. Stoicism and Epicureanism had 
subordinated the seai'ch for pure truth to that for 
happiness and practical virtue : Scepticism .had 
denied that such truth could be found : Eclecticism 
was the attempt to reach the highest probability 
by selection from' the already existing systems of 
philosophy. It arose from despair of attaining 
absolute truth, and from the desire for knowledge 
which should suffice for guidance in action. Pame- 
tiiis and Posidonius ( later Stoics), Cameades (of the 
new Academy), Philo of Larissa are the chief early 
representatives of eclectic thought in later Greek 
philosophy. Philosophic eclecticism had appeared 
in the Sophists about the middle of the 5th centuiy 
B.C. It was here also associated uuth, and sprang 
immediately from, scepticism, with which was com- 
bined a certain dogmatic' tendency. Plato and 
Aristotle were eclectic only in a very wide meaning 
of the term, for the jihilosophic genius of each was 
original, and their concern for pure truth was very 
intense. 

The chief causes of Eoman eclectic jihilosopliy 
were similar to those of eclecticism in Greece. 
Philosophic speculation was ill suited to the prac- 
tical Roman mind, which was content with the most 
easily found explanation of man and the univeme. 
Cicero’s philosophic wiitings (46-43 B.c.) are chiefly 
ethic. They express only probable truth, andj to a 
large extent, like the philosophy of the Sophists, 
reflect what was common to all popular opinion. 
Cicero had studied with Epicurean, Stoic, and 
Sceptic teachers, and tried to unite Peripatetic, 
Stoic, and Sceptic doctrines. His friend Varro 
developed his views with greater knowledge of the 
history of philosophy. In the following century 
Seneca, the Stoic, propounded a scheme of philo- 
sophv much of which was eclectic, and most of 
whio'li was determined by ethical considerations. 

The last period of Greek philosophy — i.e. in the 
2d and 1st centuries B.c., was characterised by a 
weak eclecticism — viz. that of the Neo-Pytha-- 
"oreans, the Pythagorean Platonists, and the 
Platonic Stoics. In the 1st century B.C. a new 
eclecticism appeared at Alexandria, the chief repre- 
sentative of which was Philo, a Jew (perhaps 
about 25 B.c. to 45 A.D.), who interpreted the Old 
Testament in an allegoric sense, and in harmony 
with selected doctrines of Greek philosophy. These, 
in turn, were modified so as to remove their incon- 
sistency with the sacred writings. He was directly 
indebted to Pythagorean, Platonic, Peripatetic, and 
Stoic schools for much of his thought. Neo- 
platonism, the last product of Greek speculation, 
was not syncretic, for it sifted and transformed the 
principles which it borrowed from other systems. 
Its fundamental doctrine of ecstasy, or immediate 
knowledge of God, in which the distinction of the 
human soul from the divine reason is completely 
removed, differs greatly from preceding similar 
theories both Greek and Oriental. It was a fusion 
of Greek philosophy with Oriental religion in which, 
however, the first element greatly predominated. 
The principal e.xponents of this pliilosophy are 
Plotinus (205-270), Porphyry (233 to about 302), 
lamblichus (died about 330), and Proclus (410-484). 
Its purpose was religious — viz. the attainment of 
right relations between God and man. 

There was much eclecticism in the earliest 
Christian piiiiosophy. Among the Fathers of the 
Church Clement of Alexandria and his pupil Origen 
were greatly influenced by their study of Greek 
philosophy .in Alexandria, and Christian scholas- 
ticism was pervaded bj' an eclectic spirit. Eclec- 
ticism was naturally a chief factor in the pliilo-' 
Sophy which immediately followed the revival of 
learning. It appeai-s towards the end of the 13th 
century in the works of IMeister Eckhardt in 


Germany, and in those of G. Bruno and Campanella 
in Italy in the 16th century. In Leibnitz (1646- 
1716) it becomes strictly scientific. He wove into 
"his philosophy materials from widely separated 
sources — e.g. from Aristotle and from Descartes. 
Like Hegel and Cousin, he regarded the tenets which 
he adopted as being imperfect in the systems from 
which they were taken, but as capable of being made 
parts of one harmonious whole in which pure truth 
would be completely realised. He tried to unify 
principles which should be applied and developed in 
future systems, and to find a method which philo- 
sophers of diveise schools could employ in common. 
Perhaps it is in the eiTort to establish such a 
method, that philosophic eclecticisnr produces its 
best results. The followers of Leibnitz, C. Wolf 
(1679-1754) and his school, degraded the eclecti- 
cism of their master into a popular, dogmatic, 
fixed, and foimal body of doctrine. Kant and 
Hegel are onlj^ eclectic in the sense in which 
Plato and Aristotle are so. Each seeks first, 
through criticism, to establish his fundamental 
principles. TJie greatest modern eclectic philo- 
sopher is Victor Cousin (1792-1867). He was the 
pupil of Royer-Collard and Maine de Biran, through 
whom he became acquainted, respectively, with 
Scotch philosophy and the sensationalism of Locke 
and Condillac. He was particularly guided by the 
philosoph}' of Scotland and Germany, although he 
sought to discover the common and permanent 
elements in all preceding schemes of thought. His 
principle of selection was supplied by his psycho- 
logic analysis, which, however, was somewhat 
superficial. Cousin’s school in France was large 
and influential. Its most distinguished members 
were Theodore Joufl'roy and B. Saint-Hilaire. 

There is a strongly eclectic tendency in the recent 
philosophic movement in Italy of which Count 
Mamiani was the head, and which the historian of 
philosophy, Vera, has most effectually supported. 
It is only provisionally that eclecticism can aid 
philosophic research, for systems imry arise in which 
psychologic investigation, or historic interpretation, 
or metaphysical speculation, reveals new truth. 
What is common to all philosophy in one age will 
cease to be so in another, and reality must be 
sought not merely for its own sake, but by the 
original exercise of the individual intellect. 

Ecli pseSt An eclipse is an obscuration of one 
of the lieavenly bodies by the interposition of 
another, either between it and the spectator, or 
between it and the sun. The causes of eclipses, as 
suggested in this definition, are so simple and 
familiar that it is difficult for us to imagine how 
deeply eclipses affected men’s minds before the dawn 
of astronomical science. To the ancients they 
were without the order of nature — terrible presages 
of dire events ; and at Rome, at one time, it was 
blasphemy, and punished by law, to talk publicly 
of their being due to natural causes. So strong a 
hold had this superetition on the 2 iopular mind that 
even after it came to be generally believed that 
eclipses of the sun were caused by the moon coming 
betwi.xt us and that orb, eclipses of the moon were 
still vefenod to supernatural agency. When the 
moon was in eclipse, the people tunied out and 
made a great noise with brazen instniments — the 
idea being that by doing so they gave her ease in 
her affliction. According to some, Luna, when in 
eclipse, was in the pains of labour ; according to 
otliem, she was suffering from the arts of wicked 
magicians. Similar notions have jirevailed aimong 
all barbarian tribes. The Chinese pojmlace, as is 
well kno\yn, imagine eclipses to be caused by gieat 
dragons trying to devour the sun and moon, and 
accordingly they beat drums and brass kettles to 
tenify the monsters into letting go their prey. 
Several stories are told of these jjopular sujier- 
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stitions l)eing turned to good account by knowing 
persons ; among wliicb are those which represent 
Thales as bringing about peace between the Medes 
and Lydiaus, and Columbus, when in a gieat strait, 
procuring profusions from the natives of Jamaica 
through the prediction of eclipses. 

Stare, planets, and the satellites of planets, may 
suffer eclipse. The principal eclipses, however, are 
those of the sun and moon, called the solar and 
lunar eclipses. The transits of the lower planets 
over the mce of the sun are partial solar eclipses ; 
but solar eclipses, properly so called, are those 
caused by the interposition of the moon between 
the sun and earth. Kegarding solar eclipses, it is 
observed that they happen always at the tinie of 
new moon, when the sun and moon are in conjunc- 
tion — i.e. on the same side of the earth. In_ a 
partial eclipse, the sun’s disc suddenly loses its 
circular form ; it becomes indented on one side, the 
indentation slowly increasing for some time, and 
then diminishing until it disappears altogether. In 
a total eclipse, the indentation goes on increasing 
till the whole orb for a time disappears ; after a 
short intei-val, the sun reappears again, passing 
through the same phases of obscuration in an 
inverse order. In an annular eclipse, the whole 
orb is obscured except a ring or annulus. Lunar 
eclipses, again, it is observed, happen always at full 
moon, or when the sun and moon are in opposition, 
or on opposite sides of the earth, and are caused by 
the moon passing through’ the earth’s .shadow'. 
Such eclipses are sometimes partial, and sometimes 
total, but never annular, and in their general phases 
they resemble those of the sun. 

In speaking of eclipses, we shall have occasion to 
use certain terms, which we shall now define. The 
duration of an eclipse is the time of its continuance, 
or the interval between immersion and emereion. 
Immersion or incidence of an eclipse is the moment 
when part of the luminary begins to be obscured ; 
emersion or ex 2 )urgation is the time when the lumi- 
naiy begins to reappear or emerge from the shadow. 
AVhen the quantity of an eclipse is mentioned, the 
part of the luminary obscured is intended. To de- 
termine this part, it is usual to divide the diameter 
of the orb into twelve parts called digits ; and the 
eclipse is said to be of so many digits, according to 
the number of them contained in that part of the 
diameter which is obscured. 

Having given this general explanation of the 
facts of observation on w'hich the theory of eclipses 
turns, and of the language employed in speaking 
of them, w’e now proceed briefly to explain the 
theoiy itself, and how it is possible to predict the 
time of occurrence, and the duration and quantity 
of eclipses. 

(1) Eclipses of the Moon. — ^It has been said that 
these are caused by the moon passing through 
the earth’s shadow'. Before this explanation can 
be accepted, it must be shown that that shadow' 
extends as far as the moon. This is easily done. 
Supposing the earth to have no atmosphere, then 
the shadow' is the cone marked in shade in fig. 1, 
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Fig. 1. 

whose apex is at O ; and the question is, w'hether 
the distance OT from the apex to the earth’s centre 
exceeds the moon’s average distance from the earth. 
Drawing TB, SA, from the centres of the earth and 
sun respectively, peipeudicular to the line OBA, 
touching both spheres, and the line TC parallel to 


the line OBA, we have from the similar triangles 
0TB, TSC, the proportion OT : TB : : TS : SC. 
Now, W'e know' that TS, the ( mean ) distance of the 
sun, is equal to about 23,000 times TB ; also, from 
the constniction, AC = TB ; and we know' that 
SA= 107 times TB, w'hence it follow's that SC = 106 
times TB. The above proportion then gives OT 
= 217 times TB, since = 217 nearly. But the 
moon’s average distance is only 60 times TB (the 
earth’s radius). Hence it appeare that the length 
of the earth’s shadow' is between three and four 
times the average distance of the nioon, and that 
the moon can enter it. Eurther, it is clear that, 
should it do so, it may be totally obscured ; for it 
must enter at a point much nearer T_ than half the 
distance OT, w'hich is nearly 109 times TB ; and 
eveiywhere within that distance it might be shown 
the breadth of the shadow' is much greater than the 
moon’s disc. But one consideration now' remains to 
be stated to complete the proof of the theoiy of 
lunar eclipses. It w'as mentioned that they only 
occur at full moon, and w'e know that to be the only 
time w'hen the earth is between the sun and moon, 
and so has a chance of throw'ing her shadow upon 
it. Why they do not occur every full moon will be 
explained in treating of the prediction of eclipses. 

In the foregoing explanation, w'e proceeded on the 
assumption tliat the earth has no atmosphere. If 
the assumption W'ere correct, the eartlrs shadow 
w'ould be darker and nan'OW'er than it is, and the 
phenomena of eclipses shorter in duration, but more 
striking. The effect of the atmospheiic refraction 
(see Refraction) is to bend the rays which are 
incident on the atmosphere in tow'ards the axis of 
the cone of the earth’s shadow', those w'hich pass 
through the lowest strata of the air being most 
refracted, and converging to a point in the Ime OT 
(see fig. 1 ), at a distance equal 42 radii of th'e earth 
from the earth's centre. Accordingly, the moon, 
W'hich, as W'e have seen, crosses the shadow' at a 
distance of about 60 radii, never enters that part of 
it W'hich is completely dark ; thus, she never loses 
her light entirely, but appeare of a distinct reddish 
colour resembling taniisned copper — an appearance 
caused bj' the atmospheric absorption, in the same 
W'ay as the reddy colour of the clouds at sunset. 
There is another reason why the -phenomena of a 
lunar eclipse are less striking than, from the ex- 
planation given relative to fig. 1, might be expected. 
Every shadow cast by the sun’s rays necessarily has 
a penumbra, or envelope, on both sides of the true 
shadow. In the case before us (fig. 2), suppose a 



cone having its apex O’ betw'een the sun and earth, 
and enveloping each of them respectivelv in its 
opposite halves, CO'C' and AO'A' (fig. 2). It is 
clear that from every point in the shaded part of 
the cone CO'C', and without the shadow' BOB', a 
portion of the sun W'ill be visible — and a portion 
only — the portion increasing as the point approaches 
either of the lines CB, C'B ; and diminishing as it 
anproaches the lines BO, B'O. In other words, the 
illumination from the sun’s rays is only partial 
within the space referred to, and diminishes from 
its extreme boundaiy lines tow'ards the lines BO, 
B'O. When, then, the moon is about to suffer 
eclipse, it firet loses brightness on entering th'is 
peniimhra, so that when it enters the real shadow', 
the contrast is not betw'een one part of it in shade 
and the other in full brilliancy, but between a part 
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in shade and a part in partial shade. On its emer- 
sion, the same contrast is presented between the 
part in the umbra and the part in the penumbra. 
lA'^hat we should expect on this geometric view of 
the earth’s shadow actually happens. From the 
breadth of the penumbra, it happens that the moon 
may fall wholly within it before immersion in the 
umbra commences ; and so softly do the degrees of 
light shade into one another, that it is impossible 
to tell exactly when any remarkable point on the 
moon’s surface leaves the penumbra to pass into the 
umbra, or the reverse. Also, even when the moon 
is wholly within the penumbra, it is impossible by 
the eye to discover any diminution of her light. 
This is only appreciable over a part of her surface 
when she is just about to enter on the shadow. 

(2) Prediction of Lunar Eclipses. — AVe said that 
lunar eclipses only happen at full moon. Thej' do 
not happen every full moon, because the moon’s 
orbit is inclined at an angle of 5° 9' nearlj' to the 
ecliptic, on which the centre of the earth’s shadow 
moves.’ Of course, if the moon moved on the eclip- 
tic, there would be an eclipse every full moon ; but 
from the magnitude of the angle of inclination of 
her orbit to the eclijitic, an eclipse can only occur 
on a full moon happening when the moon is at or 
near one of her nodes, or tlie points where her orbit 
intersects the ecliptic. An eclipse clearly can 
happen only when the centres of the circle of the 
eartli’s shadow and of the moon’s disc approach 
within a distance less than the sum of their apparent 
semi-diameters, so that their edges touch ; and this 


sum is very small ; so that, except when near the 
nodes, the moon, on whichever side of the ecliptic 
she maj’’ be, ma}' pass above or below the shadow 
u-ithout entering it in the least. The moon’s mean 
angular diameter is known to be 31' 25"‘7, and 
from the Nautical Almanac wq may ascertain its 
exact amount for any hour — its vanations all tak- 
ing place between the values 29' 22" and 33' 31". 
As for the diameter of the circle of the shadow, it 
is easily found by geometric construction and cal- 
culiition, and is shown to vary between 1° 15' 24" 
and 1° 31' 44" ; to its value for any time astronomers 
usually add 1' as a correction for its calculation 
proceeding on the assumption that the earth has 
no atmosphere. Starting from these elements, it is 
a simple problem in spherical trigonometiy — ^rvhich 
may be solved approximately by plane trigono- 
metry by supposing the moon and the earth’s 
shadow to move for a short time near the node in 
straight lines — to fix the limits within which the 
shadow and moon must concur to allow of an eclipse. 
Kecollecting that the eai'th’s shadow on the ecliptic 
is at the opposite end of the diameter from the sun, 
and that therefore as it neam one node tlie sun must 
approach the other — the sun and shadow being 
always equidistant from the opposite nodes — we 
find, from the solution of the above problem : (1) 
Tliat if, at the time of full moon, the distance of 
the sun’s centre from the nearest node be greater 
than 12° 3', there cannot be an eclipse; (2) if at 
that time tlie distance of the sun’s centre from the 
nearest node be less than 9° 31', there will certainly 
be an eclipse. 

If tbe distance of the sun’s centre from a node be 
between these values, it is doubtful whether there 
will be an eclipse, and a detailed calculation must 
be resorted to, to ascertain whether there will be 
one or not. -If, also, at full moon, the moon is 
more than 13J° from her node, there can be no 
eclipse. Into the nature of the detailed calculation 
of eclipses we shall not attempt here to enter; 
suffice it to say that, knowing fi-om the Nautical 
Almanac the true time of the sun and moon being 
in opposition, the true distance of the moon from 
the node at the time of mean opposition, with the 
true iilace of the sun at that time, as well as the 


moon’s latitude, we may, by means of these ele- 
ments, combined ydth the obliquity of the moon’s 
-path and her motion relative to that of the sun, 
not only fix whether there shall be an eclipse or 
not, but predict its exact magnitude, duration, and 
2 ihases. It may' here be mentioned, that before 
the laws of the solar and lunar motions were 
known with anything like accuracy, the ancients 
were able to predict lunar eclipses with tolerahle 
correctness by means of tbe lunar cycle (see Solab 
Cycle) of eighteen Julian years and eleven days. 
Their power of doing so tiimed on this, that in 223 
lunations the moon returns almost exactly to the 
same position in the heavens. If she did return to 
exactly the same position, then, by simply observ- 
ing the eclipses which occurred during the 223 
lunations, we should know the order in which they 
would recur in all time coming. As it is, eclipses 
do recur in the same order duiing sever.al such 
successive jjeriods, and so can be predicted fairly 
well. Lunar eelmses, however, change their phase 
at each return. They appear at firat as partial and 
veiy small, increasing at each cyclical return as the 
small defect of exactness in the period accumulates. 
Becoming at last total, they again diminish until 
gone. ’Tliis i^rocess requires a considerable time. . 
A lunar eclipse, beginning some centuries ago, was 
total in 1692, and last returned, as one of omj' ■jcth 
of the moon’s disc, in 1872. Solar eclipses recur 
similarly, but as the. point of the moon’s shadow 
touches at each return a different place on the 
earth, their returns are not so noticeable. A 
series of remarkable total eclipses occurs in 1850, 
August 7, 4h. 4m. P.M., in the Pacific Ocean; 
1868, August 17, 12 p.Ji., in India; 1S86, August 
29, 8 a.m., in Southern Africa; and 1904, Septem- 
ber 9, noon, in South America. 

All lunar eclipses are univemal, or visible in all 
pai'ts of the earth which have the moon above their 
horizon, and are everywhere of the same magnitude 
with the same beginning and end ; and this univer- 
sality of lunar eclipses is the reason why it is 
popularly thought, contraiy to the fact, that_ they 
are of more frequent occurrence than solar eclipses. 
The eastern side of the moon, or left-hand side as 
we look towards her from the north, is that which 
fiist immerges and emerges again. The reason of 
this is, that the proper motion of the moon is 
swifter than that of the earth’s shadow, so that 
she overtakes it with her east side foremost, passes 
through it, and leaves it behind to the west. It 
will be readily understood, from the exiilanations 
above given, that total eclipses and those of the 
longest duration happen in the very nodes of the 
lunar orbit. But from the circumstance of the 
circle of the shadow being much gi'eater than the 
moon’s disc, total eclipses may happen within a 
small distance of the nodes, in which case, however, 
their duration is the less. The farther the moon is 
from her node at the time, the more jiartial the 
eclipse is, till, in the limiting case, she just touches 
the shadow, and passes on unobscured. 

(3) Ecbpses of the Sun, so called, are caused, as 
we have stated, by' the inteiqjosition of the moon 
between the earth and sun, through which a gieater 
or less portion of the sun is necessaiily hid from 
view. 

By a process similar to that used in ascertaining 
the length of tbe earth’s shadow, it can be showm 
that the greatest value of the length of the moon s 
shadow is 59 '73 semi-diameters of the earth ; at the 
same time, we know that the least distance of the 
moon from the earth is about 55 ’95 semi-diameters. 

It follows that when a conjvinction in line of the 
sun and moon happens at a time when the length 
of the shadow and the distance of the moon from 
the earth are, or are nearly, equal to the values 
above stated, the moon’s shadow extends to the 
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earth and beyond it. In this case there will he a 
total eclipse of the snn at all places over which it 
moves (fig* ^)* If L bo the moon, T the ea.i*tii, 
and ahh the moon’s shadow cast by the sun, there 
will be a total eclipse of the sun at every point that 
is completely within the portion ah of the earth’s 
surface. Again, the smallest value of the length 



of the moon’s shadow may be shown to be 57'y6 
semi-diameters of the earth, and the greatest dis- 
tance of the moon fi-om the earth is 63 '82 semi- 
diameters. So that in reality the point of the 
shadow at 0 may be as much as 15,500 nriles 
beyond the earth, or fall short of it more than 
23,000 miles. In the latter case, the sun cannot 
he altogether hid from any point of the earth’s 
surface ; but this case, or one appro.vimate to it, 
is that in which there will occur an annular eclipse. 
In fig. 4, suppose 0 to he the apex of the 
shadow winch falls short of the earth, and conceive 
the cone of the shadow produced earthwards beyond 
0 into a second cone bed ; then, from every point 



Fig. 4. 


within the section cd of the earth’s surface, the 
moon will be seen projected as a black disc on 
the bright disc of the sun, the portion unobscured 
forming a ring or annulus of light. While 
in the two cases just described tlie eclipse is 
total or annular at places within ah or cd, it 
will be partial at other places ; the moon will 
appear projected against a portion of the sun’s 
disc, making a circular indentation. To ascertain 
the places at which the eclipse will be partial, we 
have merely to form the cone of the penumbra of 
the moon's shadow in the manner explained in 
treating of lunar eclipses ; at all places on the 
earth’s surface within that cone there will be a 
partial eclipse. A simple calculation shows what 
IS the observed fact, that the cone of the penumbra 
is not nearly large enough to embrace the whole of 
the face of the earth directed to the sun ; in other 
words, solar eclipses are not universal, like those 
of the moon — i.e. they are not seen from all places 
that have the sun above their horizon at the time 
of the eclipse, which is the reason that though they 
are of more frequent occurrence than lunar eclipses, 
the latter are commonly suppo.sed to occur more 
frequently. 

If one could take up a position in space from 
which he could command a view of the whole face 
of the earth turned to the sun during a lunar 
eclipse, the phenomen.a which he would observe 
would be somewhat as follows. Marking the point 
of the earth first touched by the penumbra of the 
moon’s shadow, he would observe the obscuration 
spreading therefrom over a wide and wider area as 
the penumbra advanced, till at last, .supposing liiin 
to be viewng the case of a total eclipse, there 
appeared the nmbral cone marking the earth with 
a dark spot. By-and-by, the whole penumbral 
shadow would be on the earth. The black spot 
would then appear to ti-avel onwards ^vith the 


motion of the .shadow, and in its centre, in a couive 
detei'mined by the composition of the proper motion 
of the shadow or moon, and the motion of rotation 
of tiie earth. Part of the globe would be free from 
the affection, and, in the couree of time, the nmbral 
spot would progi'ess over diff'erent portions of the 
earth in succession, till at last it passed off the 
eartii’s surface, drawing after it the penumbral 
shadow. Could the spectator mark on the globe 
the various places afl'ected by the shadow, with 
their degi'ees of .shading, he would have a perfect 
chart of the couiae of the eclipse. The small belt 
of the globe travereed by the umbra would mark 
all jdaces at which the eclip.se would be_ total, 
while the degrees of shading over places adjoining 
that belt on both sides would indicate the magni- 
tude of the partial eclipse as seen from them. 'The 
breadth of the belt traveled by the umbra, when 
the sun’s distance is gi-eatest and the moon’s least, 
is estimated at about 180 miles ; and in the same 
case the penumbra is estimated to cover a circular 
space of 4'JOO miles in diameter, the eclipse happen- 
ing exactly at the node. If the eclipse does not 
happen at'the node, it is clear that the axis of the 
shadow must be inclined to the plane of the ecliptic, 
that the shadow will be cut obliquely, and there- 
fore that the part of the earth in shade will be oval.- 
It may here be stated that astronomei-s usually cal- 
culate beforehand the motion of the shadow over 
the earth’s surface, and prepare charts to exhibit 
its motion, finch a chart an observer from a posi- 
tion outside the earth would have it in his power 
to make from observation. 

Of the commoner phenomena attending an eclip.'e 
of the sun, as regards the appearance of that lumi- 
nai-j', nothing need be said ; they are perfectly 
analogous to those of lunar eclipses, except in the 
ease of the eclipse being annular. There are other 
appearances, however, attending an eclipse of the 
sun, especially when it is total, that are vciy 
remarkable. The almost instantaneous darkening 
of the orb of day, more particularly when it is 
unlooked for, is calculated to impress a spectator 
with vague terror ; even when expected, it fills the 
mind with awe, as a demonstration of the forces 
and motions of the mechanism of the universe. 
The sudden darkness, too, is impressive from its 
strangeness as much as from occurring by day ; it 
resenibles neither the darkness of night nor the 
gloom of twilight. The cone of the moon's shadow, 
though it completel 5 '^ envelops the spectator, 
does not, as we have explained, inclose the whole 
atmosphere above his horizon. The mass of un- 
inclosed air accordingly catches the sunlight, and 
reflects it into the region of the total eclipse, 
making there a peculiar twilight. Stars and 
planets appear, and all animals are dismayed 
by the di.smal asjiect of nature. Mr Mkarren De 
la Hue, speaking of the total eclipse of July 1860, 
as witnessed in Spain, says: ‘^Yllen the sun was 
reduced to a small crescent, the shadows of all 
objects were depicted with great sharpness and 
blacluiess, reminding one of the efi'ects of illumina- 
tion with the electric liglit. The sky at this period 
assumed an indigo tint, and the land.scape was 
I tinged with a bronze hue.’ At totality, there was 
still light enough to enable the obseiver to draw 
without the aid of his lamp, while the sky near 
the sun presented a deep indigo, and thence passed 
through a sepia tint to red and brilliant orange 
near the honzon. It must be said, however, that 
the strange appearance liere recorded is excep- 
tional, and probably not such as could ever occur 
in our_ latitude. 'There is one set of phenomena 
attending total eclipses of the sun which are at 
I once strange and invariable, and the causes of 
which cannot be said to be yet fully understood. 
As long as the total eclipse lasts, there appeal’s 
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round the sun und moon a luminous corona as in 
fig. 5, while at its base, and projecting beyond the 
dark edge of the moon, appear very brilliant promi- 
nences, genevhlly of a red colour. These may be 
referred to in an observation noted by Firmicus in 



Fig. 5. — ^Total Eclipse observed in America, August 1869. 

334 A.D. They were first certainly refeived to by 
Captain Stannyan in 1706. They are found to be 
constant attendants on eclipses, and niethods have 
been invented of rendering them visible at any 
time without the interposition of the moon. The 
spectroscope shows that they consist mainly of 
hydrogen gas in an incandescent state, and a com- 
paratively narrow belt of the same colour and sul> 
stance runs round the whole circumference of the 
sun. The prominences are sometimes seen to 
shoot up like flames, in wild fantastic shapes, with 
incredible velocity, and to the height of tens of 
thousands of miles. See the subject discussed at 
Sun. 

(4) F rediction of Solar The period of 

18 Julian years 11 days, referred to in treating of 


rence of solar eclipses within that period, so ^ to 
predict them. The reason of the failure js obvious ; 
for though solar eclipses recur in a fixed order 
within the cycle, they are not visible at the same 
places on their recurrence as when first observed. 
By modern methods similar to those applied in the 
case of lunar eclipses, however, eclipses of the smi 
may be predicted, with all their circumstances of 
time and places of observation, with the most 
perfect certainty. At the time of a solar eclipse 
the sun and moon are in conjunction ; .they are 
also in or near the same node ; and no eclipse can 
happen if they are farther than 17° from the node, 
or if the latitude of the moon, viewed from the 
earth, exceeds the sum of the apparent semi- 
diameters of the sun and moon. When wthin 
these limits, it is a problem of numbers and of 
spherical trigonometiy to ascertain the nature of 
the eclipse, if any, which will happen. 

The nuniber of eclipses of the sun and moon to- 
gether in a year cannot be less than two, or more 
than seven ; the most usual number is four, and it 
is r.are to have more than six. The explanation of 
the limitation of the nuniber of eclipses is con- 
nected with the fact that the sun passes by both 
nodes but once in a year, except in the cases'of Jiis 
passing one early in the year, in which case, owing 


to the recession of the. moon’s nodes, he will again 
pass it a little before the end of the year. From 
the sun’s thus passing each lunar node usually 
every year, it results that eclipses occur at particii- 
lar periods, called eclijjse seasons. In 1887 tliese 
occurred in February 'and August. They come 
about twenty daj's earlier every year, and last 
thirtj'-six days for solar, and twenty-three days for 
lunar eclipses. Their annual change of date is due 
to the motion of the lunar node (see Moon). 
From the smallness of the cone of the moon’s 
shadow, total solar eclipses are extremely unfre- 
quent in any one place, compared with the 
frequency of their actual occurrence. At Paris 
there was only one total eclipse of the sun in tlie 
18th century, that of 1724, and there will not be 
another till near the close of the 19th century. In 
London, not one total eclipse was witnessed dur- 
the 575 years, 1140 to 1715. , For eclqrses of the 
satellites, see Satellites. 

Ecliptic is the name given to the great circle 
of the heavens round which the sun seems to travel, 
from west to east, in the course of a year. It took 
its name from the early observed fact, that eclipses 
happen only when the moon is on or near this 
path. A little attention about sunset or sunrise 
shows that the sun is constantly altering his posi- 
tion among the stars visible near him, leaving them 
eveiy day a little farther to the west ; and that 
this motion is not exactly east and west, or parallel 
to the equator, becomes also evident by obseiwing 
that the sun’s height at mid-day is constantly alter- 
ing. It is further observed tliat, twice a year, 
almut March 21 and September 23, the sun is 
exactly on the equator. The two points of the 
equator on which the sun then stands are tlie 
equinoctial points, and are the intersections of the 
equator anu ecliptic. Again, there are two days 
in the year on which the sun reaches his greatest 
and his least mid-day elevation : the first is the 
21st of June, the second is the 21st of December. 
On these days the sun has reached his greatest 
distance from the equator either way, and the 
points in his coui-se where he thus seems to pause 
or halt in his retreat from the equator are called 
the solstices ( solis stationes ). These four points are 
distant from one another by a quadrant of the 
circle, or 90°. Each quadrant is divided into_ three 
arcs of 30°, and thus the whole ecliptic^ is divided 
into twelve arcs of that length, called Signs of the 
Zodiac ( q. V. ). These arcs or signs have been named 
after constellations through which the ecliptic 
passes. As the equinoctial points are not fixed, 
but recede yearly westwards on the ecliptic about 
50 seconds, and in a century about 1° 23', the same 
constellations and signs that coincided when the 
division of the ecliptic took place, no longer coin- 
cide. The constellation of the Bam, for instance, 
which originally stood in the first arc or sign, now 
stands in the second, every constellation having 
advanced fonvard 30°, or a whole sign. Tliis is 
due to a movement of the equator (see Pkeces- 
SION OF THE Equinoxes). Modem astronomers, 
therefore, pay little attention to these constella- 
tions and signs. 

Not only do the equinoctial points change, but 
the angle of inclination of the ecliptic to the 
equator, called the obliquity of the ecliptic, is also 
variable. It is at present nearly 23J°, and is 
diminishing at the rate of about 48 seconds in a 
century. The decrease, however, has a liniit, 
the obliquity oscillating between two definite 
bounds. It has been calculated that it was at its 
greatest 2000 B.C., and was then nearly 23° 53. 
Since then it has been decreasing, and will con- 
tinue to do so till about the year 6600 A.D., when 
it will be at its least, and about 22° 54'. This is 
due to a real movement of the ecliptic. 
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The pliysical cause of tliis change of the obliquity 
is the action of the other planets, especially Jupiter, ! 
Mars, and Venus, on the mass of .the earth. _ Its 
existence was known to astronomers in very ancient j 
times ; Herodotus mentions an old tradition of the 
Egj'ptians, that the ecliptic had formerly been 
perpendicular to the eq^uator— a notion into which 
they were most probably led by observing, for a 
long series of years, that its obliquity was con- 
stantly diminishing. It is probable that the Chal- 
deans an-ived at the epoch of 403,000 years before 
the entry of Alexander into Babylon, to which they 
proudly referred for their first astronomical observa- 
tions, by computing the time when the ecliptic was 
perpenciicular to the equator, on the supposition of 
its obliquity diminishing 1' in 100 years. The first 
known measures of this obliquity were made in 
the East by Tcheou Kong, regent of China (1100 
B.C.), and in the 'West by Pytheas (330 B.C.) and 
Eratosthenes (200 B.C.). 

Eclo^ite« or Eklogite, a crystalline rock com- 
posed of the beautiful grass-gi-een amphibole, called 
smaragdite, and red garnet. Another variety of 
eclogite is composed of omphacite, a grass-green 
granular variety of pyroxene, and garnet. Eclogite 
is not an abundant rock ; it is usually associated 
with the older crystalline schists, but as a rule is 
not itself schistose. 

Eclogue (Gr. eldeqcin, ‘to select’), a short 
pastoral poem, in whicli the swains converse with 
one another in turn, as in the eclogues of Virgil, 
also called Bucolics (q.v.). The earliest modem 
bucolics were Petrarch’s ; the earliest in English 
were the eclogues of the Scottish poet Alexander 
Barclay (q.v.). 

ficole PolytecUiiique. See Polytech- 

::siQUE. 

Economy (Gr. oikonomia, ‘household manage- 
ment’) is etyjnologicallv equivalent to what is 
usually called Domestic Economy (q.v.); Political 
Economj' (q.v.) is the usual but somewhat incon- 
venient name for economics or economic science. 
We speak also of the vegetable economy, the 
animal economy, the social economy ; and theo- 
logically the Jewish economy is equivalent to the 
J ewish dispensation. Economic botany is discussed 
at Plants (Uses of). 

Ecorcli^ (Fr., ‘flayed’), a figure in which the 
muscles are represented, stripped of the skin, for 
purposes of artistic study. 

Ecraseui'j the name of an instrament invented 
by M. Chassaignac, and consisting of a stem with 
a fine chain passed through it, w'hich, passed round 
anjf tissues, gradually constricts them, and finally 
crashes its way through them by means of a screw 
or rack for tightening it, which is worked at the 
end of the handle. Other forms of the. instrument 
are arranged for a single wire, or a cord of twisted 
wires, instead of the chain. The advantage of this 
instrument over the knife is that it causes little or 
no bleeding, the torn vessels spontaneously con- 
tracting and closing. It is specially applicable to 
pedunculated growths, such as piles and polypi, 
but has been iise'd extensively in removal of the 
tongue for cancer. In the galv'anic ecraseur, tlie 
general an-angement is the same; but the wire 
noose is insulated and connected with a battery, 
that it may be_ heated to redness during its passage 
through the tissues, and may cauterise as %vell as 
crash them. As the pain which is caused by this 
instrament is very great, the patient should he 
placed completely under the action of an anresthetic 
before it is applied. 

Ecstasy (Gr. eksMsfs, ‘displacement,’ ‘trance’), 
a word applied to those states of mind which, with- 


cwt arrrounting to Insanity (q.v.), in respect of the 
tenrporary character of the affection, are 'marked 
by mental alienation, and altered or diminished 
consciousness. The varieties of this affection are 
infinite. In some physical states, as catalepsy, 
hysteria, rnesnrerisnr, a true ecstasy is one of the 
phenomena, inasmucli as the proper consciousness 
of the individual is temporarily abolished, or so 
much changed in character as to lead almost to the 
loss of the sense of personal identit.y ; and probably 
the same may' be said of the mind in many dreams 
and visions, and also in somnambulism. Beligious 
eastasy, in which a man, ‘ being withdrawn from 
the senses, is raised to the contemplation of super- 
natural things,’ and may receive the beatific vision, 
has been recorded of very many modem saints, 
notably St Teresa. It is represented as accom- 
panied by such phenomena as being raised several 
feet from the "round (St Philip of Neii, St Ignatius, 
&c.), and bilocation or double personality. It 
might be produced by diabolic agency as well as 
by God. For the literature of the subject, see 
C.ANONiSATiox ; and see Convulsionakies, Danc- 
ing M.VN1A. The word ecstasy is loosely used for 
paroxysms of love, fear, hate ; and it has a special 
sense in the philosophy of Neoplatonism (q.v.). 

Ec'tliyilia is a pustular disease of the skin, in 
which the pustules often reach the size of a pea, 
and have a red, slightly elevated, hardish base. In 
the course of two or three days after the appearance 
of the pustule it is replaced by a sciib, which 
adheres firmly to the base, and is somewhat con- 
cave. On its removal, a deep red mark, a flew 
scab, an ulcer, or a healed scar remains. The dis- 
ease may be acute or chronic. The acute fonn is 
ushered in by slight constitutional, not amounting 
to febrile, symptoms, and by a burning or pricking 
pain at the seat of the eraption, which is niost 
commonly the back and shouldei's. The disease 
runs its coui-se in ten days or a fortnight. In 
chronic ecthyma, the pustules which follow in crops 
(often for several months) are usually scattered 
over the extremities. This form of eruption in- 
dicates a low state of the system. It sometinies 
follows the acute disease, and not unfreqiiently is_a 
tertiary symptom of syphilis. Pustules, which in 
no respect seem to differ from those of ecthyma, 
are produced by various local irritants. Thus tlie 
affection of the hands, popularly known as the 
grocer's itch, is produced b 5 ’' the irritation of brown 
sugai’, perhaps by the acari which are so often 
present in it. Stone-masons are said occasionally 
to suffer from a similar disease. With regard to 
treatment, the acute form would in most cases 
doubtless disappear in the course of a fortnight if 
left entirely to itself ; but as the bowels are usually 
disordered, an occasional alterative aperient, as a 
few grains of gray powder with a little rhubarb, 
may be prescribed, and tepid water applifid locally 
gives gieat relief. The patient shoxild, moreover, 
be kept on a moderately good, nutritious diet. In 
the chronic form of the affection a liberal diet is 
necessary ; the use of nine or porter is sometimes 
desirable ; while tonics, such as a combination of 
bark and nitric acid, are called for. 'Tejiid batlis are 
often useful, and if there is sleeplessness, an oinate 
should be taken at or shortly before bedtime. 

Ectoderm, or Epiblast, the external ger- 
minal layer of the embiyo, giving rise especially to 
the outer skin, nervous system, and the essential 
parts of the sense organs in the adults See EmbrY'- 
OLOGY. 

Ectozoa, exteraal parasites — e.g. lice, ticks, 
various crustaceans, <S:c. See Parasites. 

Ectropion (Gr., from ck, ‘out,’ &n<k trepo, ‘I 
turn ’),, eversion of the margin of the eyelid, so that 
the red inner surface (conjunctiva) is exposed. It 



ECUADOR 


191 


is generally caused either by chronic inflammation 
of tlie conjunctiva, or by scars in the skin near the 
eye, following wounds, bums, or disease. It is the 
converse of entropion, and like it, usually requires 
an operation for its cure. - Recent and slight in- 
flammatory cases, however, may yield to milder 
measures. 

Ecuador', a republic of South America, so 
named from its position on the equator, lies be- 
tween 1° 23' N. and 4° 45' S. lat., and in about 
73° — 81° W. long. Its general outline is cuneifomi ; 
bounded on the west by the Pacific, it is inserted 
like a wedge between Colombia and Peru. But 
its only certain limits are those - defined by the 
ocean, where it has a seaboard of some 400 miles ; 
most of the frontier east of the Andes has never 
been determined, and no two maps agi-ee in the 
limits they assign to the state in this direction. 
In 1832, howevei;, Colombia’s claims to the plateau 
of Pasto were recognised, and since 1876 the same 
state has held the river Putumayo ; the whole of 
the Marafion valley is occupied by Peni, and the 
actual possessions of Ecuador are now separated 
from those of Colombia on the north-east by the 
rivers Coca and Rapo, while the little river Masan, 
a tributary of the Napo, is looked upon as mark- 
ing the Penivian frontier. Thus narrowed, the 
ten-itory of the republic embraces some 100,000 sq. 
miles, or about half the area of Spain, and barely 
two-fifths of that usually assigned to it ; but to the 
state proper must be added the GalApagos Islands 
(q.v.), which have an area of 2940 sq. miles. The 
population, at the census of 1885, was given at 
1,004,651, of whom 204 belonged to the Galapagos ; 
in these returns the savage and heathen Indians 
(Infieles) of the eastern province are not included, 
their number, though estimated at from 100,000 to 
150,000, being really unknown. The principal 
cities are Quito, the capital (60,000 inhabitants), 
Guayaquil, the chief port (40,000), Cuenca (30,000), 
Riobamba (18,000), Latacunga (15,000), and Am- 
bato (12,000), the last three names associated with 
earthquakes of unusual force ; good authorities, 
however, question the accuracy of these retums of 
population. 

> Ecuador may be regarded as consisting of three 
divisions — the lowlands west of the Andes, the 
mountainous plateau of the interior, and the less 
elevated forest-country to the east. Besides the 
main range of the Andes, fonning the backbone of 
the country, there is an outer range extending for 
about 40 miles, with peaks rising to 15,000 feet; 
from the cordillera proper numerous .long spurs, 
attaining a height of 14,000 feet, are thrown out 
towards the east, between which rise great affluents 
of the Amazons, while the coast-range possesses 
only short and very precipitous spurs, contributing 
to the comparatively unimportant Pacific streams. 
The plateau is cut into ei^it subdivisions by short 
and broken cross-ridges; on one of these table- 
lands lies Quito. For the heights of the prin- 
cipal peaks, see Andes ; but it should be noticed 
that the parallel structure commonly ascribed by 
geographers to this section of the cordillera has 
hitherto had an exaggerated importance attached 
to it, and, as a matter of fact, scarcely exists. Only 
the vaguest knowledge of the country is possessed 
even by its own people : one authority still ascribes 
to the crater of Altar the only real glacier known 
to exist in the Ecuadorian Andes, whereas Mr 
Whyniper in 1880 found larger glaciers on the 

S rincipal mountains he visited ; while another 
escribes the floods that almost certainly result 
from the liquefaction of the glaciers that repose 
upon the sides of the heated cones, as ‘ the rivers of 
■ • mud and water which have so often been vomited 
from the crater.’ The principal mountains of 
Ecuador either are or have been volcanoes. 


Tnnguragua (16,690 feet) broke out . in 1887; 
Pichincha is .by no means extinct; Cotopaxi (q.v.) 
and Sangai (17,465) are constantly active. In 
mineral wealth Ecuador has been ranked amongst 
the poorest states of South America; gold, how- 
ever, is obtained in the beds of the Amazonian 
tributaries, and the ore is mined at Zaruma, in the 
south-west ; silver, quicksilver, iron, copper, zinc, 
a.sphalt, and petroleum occur, as well as an 
inferior gi-aphite, and fine veins of anthracite 
have been found in the mountains. Of the coast- 
streams the principal are the Guayas, or Guayaquil 
River, and the Rio Esmeraldas ; east of the Amdes 
the most important rivers are the Napo, with its 
affluents the Ciiiurai and Coca, the Tigre, and the 
Pastassa, all flowing into the Marafion. Colonel 
G. E. Church, in a report (printed 1883) to the 
United States government, estimates that at least 
2500 miles of the river-system on the Amazons side 
are suitable for steamboat navigation, and probably 
as much more for boats, besides some 500 miles on 
the westei-n side. 

Ecuador is an agricultural country. The dry 
winds which leave the African coast become 
saturated as they pass over the Atlantic and up the 
Amazons ; and their moisture is almost ceaselessly 
precipitated as they approach the snowy peaks of 
the Andes, producing a dense gi'owth of vegetation 
on the eastern foot-hills. On the other side also, 
where the rain-clouds of the Pacific are caught, the 
gorges of the western spurs become veiy hot- 
houses, and most of the land is covered with dark- 
some forest. Natural sahanas or open plains are, 
however, found on the western lowlands, such 
as are not met with to the east. Here, in the 
most prodigal luxuriance of tropical vegetation, 
valuable trees and plants wage endless war for 
existence against the stifling embraces of mosses, 
orchids, parasites, and creepei-s. With increasing 
elevation, the sugar-cane haciendas and the eacao 
and orange gi-oves give place to fields of inferior 
wheat, barley, clover, lucerne, beans, and in some 
places maize and agave plants ; until in the higher 
stretches of the sierra nothing is met with but 
lichens and the haxepdramo grass. The agricultural 
implements employed are often of the rudest, 
including in the mountains wooden ploughs, and 
in the lowlands the machete or cutlass ; American 
machinery, however, is imported for the sugar- 
mills. Sarsaparilla, balsams, caoutchouc, vege- 
table ivory and wax are collected, and coffee, rice, 
cotton, tobacco, &c. are grown, but in smaller 
quantities ; while the trade in cinchona, for which 
bark the world was first indebted to the pro- 
vince of Loja, promises soon to be a thing of 
the past, owing to the reckless destruction of the 
trees. The coast rainy season usually extends 
from December to May,'but on the Amazons slope, 
as already noticed, it rains nearlj' all the year 
rmmd. The plateau region and large tracts to the 
east are comparatively healthy, in spite of the 
absence of all sanitary measures in the towns and 
wretched villages ;' the valleys on the Pacific side 
are commonly full of disease. In the interior 
there is a very small thennometrio range, and in 
temperature a perpetual spring reigns in the 
uplands ; to which much-adnured equality of 
climate, which renders it certain that to-moiTOW 
will be like to-day, Mr Wh 3 'mper attributes the 
incomparable laziness and procrastination of the 
Ecrtadorians. The farrna is rich ; the utanrnralia 
include the jaguar, puma, orrnce, ocelot, deer, tapir, 
peccary, capj^bara, and several species of rnonkej's 
and bats ; fish abouttd, both in the rivers and along 
the coast; and among reptilia are the boa con- 
strictor, turtles, and alligators, which' swarirr in 
the streams, especial!}’ on the Pacific side. Chiefly, 
however, is Ecrrador the paradise of birds and 
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insects. The former range from the condor to the 
humming-bird, and include parrots, partridge, 
pheasants, snipe, wild turkeys, geese and_ ducks, 
herons, and pigeons, as well as tlie flute-hird and 
many other song-birds ; of the insects,^ besides 
butterflies innumerable, mosquitoes, scoi-pions, the 
tarantula spider, the microscopic ‘red tick,’ and 
the maddening Pium-fly are met with, whilst a 
recent traveller in the sierra remarks emphatically 
that there ‘ every kind of domestic insect pest 
knovm in England exists with the addition of 
further infinite varieties.’ The live-stock includes 
cattle, sheep, horses, mules, donkeys, and llamas ; 
but cattle do not thrive in the Amazons section — 
chiefly, according to Colonel Church, from the 
immense number of bats which bleed or otherwise 
irritate them. 

The whites have been estimated, in round num- 
bers, at 100,000, the mixed races at 300,000 ; the 
rest are pure Indians, with a small proportion of 
negroes. The whites, who are the landholders 
and merchants of the country, are hospitable, 
courteous, and gener.ally intelligent, but extrava- 
gant and iuuoceut of habits of industry •, the half- 
breeds are the true savages of the country, the 
christianised Indians, who belong to the Quichua 
grotrp, being as a class docile and corrtented, 
althorrgh the law which pernrits the Indian who 
cannot otherwise satisfy Iris creditor to sell him- 
self into slavery has redrrced great numbers to 
the unhappy conditions of serfs. The uncivilised 
tribes inhabit the vast Provincia del Oriente, 
east of the Andes ; their chief stems are the inde- 
pendent and warlike Jivaros and Zilparos. The 
state form of religion, to the exclusion of every 
other, is the Rotrran Catholic, the establishment 
including an archbishop of Quito and six bishops ; 
and in no country in the world have the Jesuits 
had such a paramount influence as in Ecuador, or 
employed it, on the whole, so well. There are numer- 
ous convents, monasteries, and seminaries, and in 
1887 the pope sanctioned the organisation of a central 
theological university. Education is compulsory, 
but stfll at a low ebb. Quito, however, possesses a 
university and an institute of sciences (1884), with 
three faculties, and there are affiliated universities 
at Azuay and Guayas ; and since the restoration of 
the church party to power, public instnrction, con- 
sidering the difficulties the govemnrent have had 
to grapple with, has made creditable headway, 
hundi-eds of primary schools, in particular, having 
been established throrrghorrt the country. Technical 
schools and literary societies also have been 
founded. The raanrrfactures are limited mostly 
to timber, coar-se cloths, kerosene, ice, and the pre- 
paration of spirits from the sugar-cane, and of flour 
or starch from the yuca or cassava root. Guayaquil 
is famed for its hanrmocks and Panamd hats, made 
from the fibre of the ‘pita’ plant (see Agave). 
Commerce is sadly handicapped by the want of 
roads. In 1889 only aborrt 123 mrles of railway 
were open, althorrgh other lines were in progress. 
A few steamers are in use, but around Guavaquil 
rafts also are much errrployed to-day as in Piwro's 
time ; and, generally, comnrunication is carried on 
by means of trucks almost impassable in the rains, 
and goods are conveyed by mules. East of the 
cordilleras, moreover, the line of route is often not 
marked by even bare tracks ; the road must be 
forced through pathless forests, along the rough 
beds of the rivers, and over swollen streams, either 
bridgeless, or spanned by the frail erections that 
existed when Hunrboldt risited the country. Never- 
theless, the chief towns have been connected by 
telegraph, and there are even telephones in Quito 
and several of the prorinces. Hitherio the trade 
retur-ns have been often incomplete, but in the five 
years 1882-8G the exports ranged from £737,268 


in 1885 to £1,202,101 in 1886 ; in 1887 the iurports 
were valued at over £1,700,000, the exports at over 
£1,500,000, nearly two-thirds of the exports, of 
which the principal were cocoa, coffee, vegetable 
ivory, caorttchouc, and hides, coming through 
Guayaquil. The exports to Great Britain hr the 
same year were £219,062, and the hnports, cltiefly 
cotton goods, £378,633, the average values for the 
five years preceding being respectively £216,435 
and £235,200 ; the trade wrth the United States is 
about ecjual to that with Britain. 

Constituted as an independent state on the dis- 
solrrtion of Bolivar’s Colombia (q.v.), the Eepublic 
of the Equator has, in little nrore than half a'cen- 
titry, passed throrrgh a succession of violent politi- 
cal changes that would render its history equally 
difficult and profitless to follow; in his report to 
congress in 1888 the Minister of the Interior 
sorrowfully confesses, ‘ our historical tradition is— 
revolution.’ The turbulent career of the despotic 
little republic, with its complicated series of presi- 
dents, supreme chiefs, provisional commissioners, 
and dictator’s, has been almost one long insrrr- 
rectiou, amid which the nearly equally constant 
loss of territory has passed unheeded by the 
factions and their leader’s. The latest^ revolt 
was stamped out only in 1886. Under its last 
constitution the executive is vested irr a pre- 
sident, elected for four years, with a vice-presi- 
dent, a cabinet of four ministers, and a council 
of state ; the legislative power, is intrusted to a 
senate and house of representatives. The state 
fornts three military districts, containing seventeen 
provinces, which are administered by gover’nors, 
and subdivided iirto cantons. The standing anny 
was limited in 1884 to 1600 men, and there 
is a na\y of one steel transport and three grrii- 
boats. (Jf the financial positron of the country it 
has always been difficrrlt to obtain exact and tr’irst- 
worthy information, although evidence has at all 
times been forthcoming of its chronic and appar- 
ently hopeless embari’assrnent. The revenue for 
1887 was 4,447,067 sucres (a sucre having a nominal 
value of four shillings, and an actrral value of 
about three), the expenditure 4,428,597 sucr6s. 
The liabilities of the republic were stated at 1st 
January 1888 at 14,217,202 sucres, which is a 
modest estimate, even disregarding rtnpaid interest; 
in the same year it was announced that the couirtry 
was not yet in a position to make any practical 
offer to its foreign creditors. 

See Velasco’ Hhtoria del reino de Quito (Quito, 1789; 
French by Ternaux-Compans, Paris, 1840); Humboldt, 
Voyage aux Regions ^quinoxiales, especially the ‘Vues 
des Cordilleres ; ’ Villa’vicencid, Geografia dc la Repfiblica 
del Ecuador (New York, 1858 ) ; Hassaurek, Four Years 
among Spanish Americans (Lond. 1868) ; Kolberg, Nach 
Ecuador (3d ed. Freiburg, 1885 ) ; Stiibel, Skizzen aus 
Ecuador (Berlin, 1886) ; Simson, Travels in the Wilds of 
Ecuador (Lond. 1887) ; Mr Edward 'VVliyinper’s paper in 
the Proc. Roy, Geo. Soc. (1881); Colonel Church’s Eeport, 
and a paper in Petci'mann’s JUitteilungen (1884) ; and the 
Report of the Minister of the Interior (Quito, 1888). 

- Ecnmcnical, from Gr. oikotimenikos, ‘of ’ or 
‘from the whole earth’ — oikowncnc (go) meaning 
‘the inhabited (world)’ — is a term applied to the 
general councils of the universal church from that ' 
of Nicrea onwards (see the article Council). The 
‘Apostles’ Creed,’ the creed of Nice and Con- 
stantinople, and the creed of Athanasius are dis- 
tinguished as the ‘ecumenical symbols’ of the 
Christian church. ‘ Though tlie title ‘Ecumenical 
Bishop’ was one that originally in the Eastern 
church might be applied to any patriarch, yet 
Pela;^us II. and his successors in the Roman see 
persistently protested against its being given m 
imperial documents to the patriarchs of Constanti- 
nople, who had adopted it since 587. 
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Ec'zema (Gr-, from ekzeo, ‘I boil over’) is in 
tiiis countiy by far the commonest of all diseases 
of the skin, and also the most variable in its 
manifestations. It may be acute or extremely 
chronic, may affect any portion of the skin, ana 
may occur at any age from infancy to old age. 

In typical acute eczema . the afiected portion of 
skill is red, and is covered with numerous small 
papules, which speedily turn into vesicles. These 
may cjuickly dry up, but more commonly break, 
and discharge a clear, glutinous secretion, which 
hardens and forms scabs or crusts, or if copious 
keeps the surface in a moist ‘weeping’ condition.. 
In some cases the vesicles are replaced by pustules, 
and the discharge is partly purulent. Chronic 
eczema may follow the acute form, or may arise 
without an acute ■ stage. Here the skin is 
thickened and hard, and covered with cnists 
or scales; deep cracks are .sometimes present, 
especially where the skin is subjected to much 
movement,, as near the joints. 

One of the most prominent and important 
symptoms is itching of the part affected ; it is 
never entirely absent, and in some cases intoler- 
ably severe, but in the acute stage is often 
replaced by a burning sensation ; it may precede 
any visible sign of the disease, and may peisist 
after tlie skin has resumed its natural appearance. 
The scratching which it occasions always aggra- 
vates the disease, arid is often very difficult to 
prevent. Except in extensive acute attacks, there 
is no fever ' and veiy little constitutional dis- 
turbance. The disease is not contagious. When 
cured it leaves no scar. 

Causes of Eczema . — In many cases it is very 
difficult, perhaps impossible, to assign a definite 
cause for an attack. Generally speaking, liowever, 
the constitutional or predisposing cause is some 
defect in the digestion or assimilation of the food ; 
strumous and gouty individuals are particularly 
subject to the disease. The local or exciting cause 
may be anything whatever which irritates the 
skin— e.g. great heat or cold, rough underclothing, 
bad soap, hard water, arsenical dyes, lice or other 
parasites, and the scratching they occasion. 

Treatment.— Theve is no specific for eczema; 
different cases and different stages of the disease 
require widely different management, and each 
must be considered and treated on its own merits.' 
Usually both local and constitutional treatment 
are required to effect a cure. It is of tlie greatest 
importance to seek for and attend to any cause 
which maj'^ have given rise to it. The diet must 
be nutritious, but as simple and unirritating as 
possible ; digestion may require aid from medicines ; 
the bowels should be regularly evacuated, by 
aperients if necessary ; a gouty or strumous 
tendency if present must be counteracted. In 
obstinate chronic eczema small doses of arsenic are 
often useful. The use of soap on the part affected 
must he discontinued, and strained oatnieal gmel, 
or rice water, or white of egg with boiled water, 
used for cleansing jrarposes, but even these as 
seldom as possible. Thorough removal of scales 
and crusts by' these means, or by oil, or simple 
bread poultices, is the necessary preliminary to 
satisfactory local treatment. In the acute stage, 
where the swelling is great or the discharge profuse, 
a sedative lotion ai>plied on rags or lint and kept 
moist by a waterjn-oof covering is generally most 
useful — e.g. thin starch or gmm with a teaspoonful 
of horacic acid to the pint, soft water with a similar 
proportion of baking-soda, or dilute lead lotion. 
In the later stages, when'tlie skin is moist, sooth- 
ing ointments are preferable — e.g. zinc ointment, 
zinc and horacic ointments mixed in equal parts, or 
cold cream. The ointment sliould he evenly spread 
on linen rag, and kept in close contact with the 
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affected skin. If dry chronic forms do not vield 
to similar treatment, tar ointment should be 
cautiously tried ; but they sometimes require the 
use of a strong irritant, as a solution of caustic 
potash, or a ny-blister, before they heal. Such 
treatment should only be resorted to under medical 
advice.' 

Edam, a town in North Holland, 13 miles NNE. 
of Amsterdam. Its specialty is cheese. Pop. 5824. 

Edar, a Rajput state of Guzerat in the Mahi 
Kantha agency, tributary to the Guicowar of 
Baroda, and subject to the political superintend- 
ence of the presidency of Bombay. Area, 4966 
sq. m. ; pop. (1881) 258,429. Its capital, of the 
same name, contains 6223 inhabitants. 

Edda (‘gieat-grandmother’), the name of two 
vei-y different collections of old Scandinavian litera- 
ture. Of these the ‘Younger’ or prose Aififn was 
written by the Icelander Snorri Stui’luson (q.v.) 
about 1230, and was discovered by Arngi'im Jonsson 
in 1628. It consists of three parts : ( 1 ) Gylfa- 
ginning (‘the deceiving of Gylfi’), mythological 
stories told by Odin to Gylfi, a Swedish king, 
forming the chief source of our knowledge of the 
Scandinavian theogonj’^; (2) Skdldslcaparmdl, or 
the Art of Poetiy ; and ( 3 ) Hdttatal, a system 
of prosody. Prologues and epilogues are added by 
later hands. The work contains quotations from 
about seventy earW poets. It is found in three 
great MSS. — the Codex Begkis (about 1300), dis- 
covered by'Brynjulf Sveinsson in 1640 ; the Codex 
Wormianns (about 1330), so called because it was 
sent to Ole Worm in 1628 ; and the Codex Up- 
salensis (about 1300), where the name ‘ Edda’_ first 
occurs. Editions of the prose Edda were published 
bv Eesenius ((Copenhagen, 1665), Rask (Stock- 
holm,1818), Egilsson (Reykiavik, 1848), and Jonsson 
(Copenhagen, 1875). Oi tlie elaborate edition of 
the Arne-Magntean commission, two vols. (Copen- 
hagen, 1848-52) are published, and part of a third 
{ib. 1880). There is a valuable edition, of Hdtta- 
tal by Mobius ( Halle, 1879-81 ) ; and Bergmann’s 
Fascination de Gnlfi (2d ed. Strasburg, 1871) fur- 
nishes a French translation of Gyffa-ginnlng, with 
learned prolegomena, and an extensive critical 
commentary. Dasent’s English translation (1842) 
may be noticed. 

The ‘ Elder ’ Edda is a collection of lays which 
contain legends of Scandinavian gods and heroes, 
and are productions mainly of Iceland, and of 
different periods from the 9th to the 11th century. 
It was discovered about 1643 by Brynjulf Sveinsson, 
who applied the name ‘ Edda ’ to this collection 
also, which he attributed to Sremund Sigfusson 
(who lived in Iceland about 1055-1132). The poems 
belonging to the Elder Edda are thirty-three in 
number, witli prose passages interpolated here and 
there by the collector. They are on subjects partly 
of Scandinavian 'mythology, partly of heroic and 
legendary histoiy. A few of tlie latter are derived 
from legemls purely Scandinavian, the remainder 
treat of heroes common to the Teutonic races. 
They are written in two forms, distinguished as 
Icvidimlidttr (epic metre) and 7j6(f/if(/iri«r (didactic 
metre). The first of these consists of strojihes 
of eight lines, eveiy two of which are con- 
nected by alliteration, each line having two 
(usually two-syllabled) feet, with an accent 
on each foot; the alliterative initial lettere 
in the accented syllables being regularly three in 
number — two in the first, and one (the niost 
emphatic of the three) in the second of each pair of 
lines, as in Anglo-Saxon poetiy (see AlliterA- 
TlOIt). The peculiarity of Ijddhahdttr is that in it 
the .strophe {iGsa) has regularly only six lines, of 
which the firet, second, fourth, and fifth are con- 
structed exactly as in the other form (i.e. they have 
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t^^o accents, and aie connected in paiis by allitera- 
tion). The third and si\th lines, however, have 
each three accents and alliteration of its own, the 
alliterating letter-s in each of these lines being two 
(sometimes three) in number, and different from 
those in the two preceding it. The collection_ now 
called the Elder Edda was unknown to Snorri, yet 
alirrost all the lays are paraphrased or (quoted by 
him in his own work from the oral traditron of Irts 
time. The earliest complete editions were those of 
tire Arne-hlagnsean commission (3 vols. Copen- 
hagen, 1787-1828), Kask (Stockholm, 1818), and 
Munch (Clrristianra, 1847), nhich were followed by 
those of Tuning (Zurich, 1859) and Mobius (Leip. 
1860) These were superseded by Bugge’s edition 
(Christiania, 1867), on which those of Gnrndtvig 
(2d eel. Copenhagen, 1874) and Hildebrand (Pader- 
born, 1876) are based. Tlrey are all now embodied 
in Vigfusson and Powell’s Corpus Pocticum Borcale 
(2 vols. Oxford, 1883). The most recent transla- 
tions in German are by Holtzmairn (Leip. 1873), 
M'enzel (rS. 1877), and Simrock (8th ea. Strrtt. 
1882); in Danish by Winkel-Horn (Copenhagen, 
1869) and Mollei (1871); in Swedish by Godecke 
(Stockholm, 1877); in French by E. de Laveleye 
(Brussels, 1866); and in English by Thorpe (1866) 
and K. B. Anderson (Chicago, 1879). 

See Bergrnann, Poemes Islandais (Parts, 1838), and 
Chants de Sol (Pans, 1858); Grtmitt, Oeschtchte der 
dcutschen Sprache (4th ed. 2 vols. Lerp. 1880); Mobtus, 
VcKcichmss der aiif dem Gcbiet dcr altnordischtn Sprache 
und Littoatur et schienen Schriften (ti. 1880); andVig- 
fusson’s P)olegomena to his edrtion of tho Stmlunga 
Saga (2 vols Oxford, 1878). 

£<Uloes> See Cocco. 

Eddystone, a group of gneiss rocks, daily 
submerged by the trde, in the English Channel, 
9 miles off the Cornish coast, and 14 SSW. of 
Plymouth Breakwater. The rocks lie in 50° 10' 
54" N. lat., and 4° 15' 53" \V. long., and have 12 
to 150 fathoms water around. The frequent ship 
wrecks on these rocks led to the erection of a light- 
house on them by Winstarrley, 1696-1700. It w'as 



a wooden polygon, 100 feet high, with a stone 
base; but the great storm of 20tlr November 1703 
completely w.asired it away, wrth the arclrrtect. 
Another Irghthouse was built, 1706-9, also of wood, 


with a stone base, and 92 feet high, by hlr Eudyerd, 
a silk-rnercer. 'This erection was burned in 1755. 
The next, noted for its strength and the engineering 
skill displayed in it, was constructed by Srrreaton in 
1757-59, on the irrodel, it is said, of the trunk of the 
oak-tree. It was built of blocks, gener ally one to two 
tons weight, of Portland oolite, rncased in granite. 
The granite is dovetailed into the solid rock, and 
eaclr block into its neighbours. The tow er, 85 feet 
high, had a diarrreter of 26| feet at the base, arrd 15 
feet at the top. The light, 72 feet above the water, 
was risible at a distarree of 13 miles. As the rook 
on w'hich this torver rr as brrilt rs undermined and 
greatly w'eakened by the action of the waves, the 
foundation of another was laid on a differ errt part 
of the reef in 1879. The nerv lighthouse, completed 
in 1882 by Sir James N. Douglass, F.K.S., is, like 
its predecessor, ingeniously dovetailed tlrroughout. 
Its dioptric apparatus gives, at an elevatiorr pf 133 
feet, a light equal to 159,600 carrdles, and risible in 
clear weather to a distance of 174 miles. Owing to 
the state of the foundation, Srneaton’s lighthouse 
W'as taken dorvn to the level of the fir-st room as 
soon as the new one was completed. The removed 
upper portion was re-erected orr Plyrrrouth Hoe, 
rvltile tire lorver irortion, as shorvn in the picture, 
remains intact on the rock as a distingrrishrng 
nrark, an ir on pole being fi.ved in its centre. See 
Lighthouse. 

Ellclilick, Geraed, a celebrated^ engraret, 
born at Antrrerqr in 1649, died in Paris in 1707. 
He was patronised by Louis XIV., and produced 
over 420 plates. 

Edelweiss (Gnaphahvm Lcontopoclimn) is a 
small but pretty composite found grorring in damp 
places at considerable altitudes (5000 to 7000 feet) 
throughout the Alps. On accorrnt of the charac- 
teristic beauty of its aspect, rrliicir is due to a 
covering of Jong white woolly hairs, and partly,_of 
course, also on account of the difficulty of obtain- 
ing it, it is much prized. It is worn by guides and 
tourists in their hats, and becomes in suinrrrer quite 
an article of minor coiirmerce, dried as a book 
specimen made up into little tufts, so that measures 
hare lately been irecessaiy in Switzerland to pre- 
vent its total extirpation” from its native harirrts. 
It can, horverer, be cultivated without rrruch drfit- 
culty, and can be seen in marry collectiorrs of 
Alpine Plants (q.v.). 

Eden ( Heb. , ‘ delight ’ ), tire name of the district 
in w Iriclr the gar den of Par adise w as situated It 
lay ‘in the East,’ in the highlands of Central As^ia 
(Gen. ii. 8). The name-word paiadcisos (Gi., ‘a 
park’), by which the Greek translators rendered 
the Hebrew’ gaii ( ‘ garden ’ ) in Gen. ii. 8, ckc , came 
originally from the old Persian paindaeza (‘a 
walled garden’). In the later books of the Old 
'Testament it occurs in the Hebrew form paidcs. 
Many futile attempts hare been made to reconcile 
rrutlr modern knorvledge the rrrythical geography of 
Gen. ii. 10-14. Trro of the writer's rivers, Hid- 
dekel (Tigris) and Phrat (Euphrates), are rreff 
knorr-n. Harilah is the general designation of 
South Arabia, Ab;jssinia, and perhaps India; Cush 
IS the name for Ethiopia and the southern lairds of 
Africa and Asia generally. Schrader, following 
the early tradition, whicli goes back as far as 
Josephus, _ identifies Gihon rvith the Nile, and 
Pishon w'itli one of the great rivers of India; 
Ervald and Dilltirann find the trvo lirers in the 
Ganges and Indus; Lassen, Knobel, Eenan, and 
Spiegel think Pishon stands for the Indus, and 
Gihon for the 0\us. It is clear tliat tbe rr liter 
himself had no exact knorvledge of the position er 
Eden, but combined as he found them the special 
Hebrerv legend with the general Asiatic tradition. 
Aryans and Semites alike believed the cradle of 
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the Imnian race to have been among the mountains 
of Central Asia, from which the great rivers of the 
earth proceed. The Indians held that the great 
streams flowed into all quarters of the world from 
the holy mount Meru in the Himalayas. According 
to the ancient Iranian tradition, the fertility of the 
whole earth depends upon the fountain Ardvi-cfira, 
which comes forth from the heaven-scaling moun- 
tain Hukaiiya, in the fai' north, and there are two 
wonderful trees. One of these, called ‘ the painless,’ 
or ‘ all-seed,’ produces all the seeds of the world’s 
flora, and stands in the lake Vouru-Kasha, south 
of the holy mountain ; the other, the white Haoma 
or Gaokarena, whose sap gives immortality, and 
will awake the dead, grows in the water of Ardvi- 
cfira. From Ezek. x.xviii. 13, 14, it is clear that 
the Hebrews had a tradition of a ‘ holy mountain 
■ of Elohim,’ on the sides of which lay the Paradise 
of Eden (cf. also Isa. xiv. 13). The idea of the tree 
of life appears in a still earlier form in the Vedas, 
in which the first man, Yamas, is represented as 
leading men to the garden of immortality on the 
sunmiit of the mountain where he lives in fellow- 
ship with the gods. It may be also traced in the 
Babylonian and Assyrian monuments, but nowhere 
do we find such a deeplj', ethical and religious 
view of the primeval state of man as in the biblical 
account of Paradise. The tree of the knowledge 
of "ood and evil is a peculiarly Hebrew conception, 
and lifts the whole narrative from the physical 
into the moral sphere. See Adam and Evk, and 
Atlantis ; also the commentaries on Genesis ; 
Bertheau, Beschreihunq der Lage dcs Parodies 
( 1848 ) ; and Delitzsch, iFo lag das Paradics? ( 1881 ). 

Eden, a river risiim in the east of Westmore- 
land, in the Pennine chain. It runs north-north- 
west through the east of. Westmoreland and Cum- 
berland, past Appleby and Carlisle, and ends in 
a fine estuaiy at the upper part of the Solway 
Firth, after a course of 65 miles. There is another 
Eden in Sussex and Kent, a third in Fifeshire, and 
a fourth in Berwickshire. 

Eden, WiLLiAJi. See Auckland. 

Edeulinll, the ancient seat of the Jlus^raves 
in Cumberland, 4 miles NE. of Penrith. Here is 
stilk presei'ved the famous ‘Luck of Edenhall,’ an 
old painted glass goblet said to have been snatched 
from the fairies, on the safety of which the wel- 
fare of the house depends. It is supposed to have 
been a cbalice, and its leathern case bears the 
sacred monogram. Uhlaud’s well-known ballad, 
Das Gliieb von Edenhall, has carried its fame 
beyond the British Islands. 

Edeilkobeii, a town of the Bavarian Palat- 
inate, 6 miles N. of Landau. Pop. 5008. 

Edentata ( Lat. , ‘ toothless ’ ), one of the lowest 
orders of placental mammals, including sloths, ant- 
eater’s, armadillos, pangolins, aardvarks, and ex- 
tinct forms like Megatherium. The order is a verj' 
varied one, and few general characters can be given. 
The teeth are either absent or very imperfect. If 
present they are uniform in type, all of one set, 
without roots or enamel, and never situated in the 
front of the nrouth. A superficial distinction into 

(1) leaf-eaters (Phyllophaga or Tardigrada) or 
sloths proper, and (2) insect-eaters (Entomophaga 
or Vermihngua), including all the others, is often 
drawn. It is bettei’, however, to group the order in 
the five families of ( 1 ) Sloths ( q. v. ) or Bradynodidre ; 

(2) Ant-eaters (q.v.) or Myrmecophagithe ; (3) 
Armadillos (q.v.) or Dasypodidaj ; (4) Pangolins 
(q.v.) orlManidm ; (5) Aai’dvarks (q.v.) or Oryctero- 
podidiB. To these the e.xtiiict Megathemdm (see 
Megatheriuji) have to be added. 

Edessa (.-Vrabic Er-Ruha, called by traveller’s 
Orfu), a vei’v ancient city, fabled to have been 
founded by Nimrod, in the north of Mesopotamia, 


between Aleppo and Diarbekir, 78 miles SW. 
of the latter town. Of its -early history we 
know little, hut with the conquest of Persia by 
the Greeks the history becomes less obscure. 
Seleucus, in particular, is said to have done much 
for the improvement of the city. Christianity was 
introduced into Edessa at an early period. In the 
reign of Trajan, the city was inade tributary to 
Rome, and in 216 A.D. hecame a Roman mili- 
tary colony, under the name of Colonia Marcia 
Edessenoriim. During this period, its importance 
in the history of the Christian church continued to 
increase. More than 300 monasteries are said to 
have been included within its walls ; it was the seat 
of Ephraem Syrus (q.v.) and his school, and played 
an important part in the Arian and other contro- 
vei’sies. Here, moreover, the famous portrait of 
Clirist, supposed to have been painted by St Luke, 
and sent by the Saviour himself, with a letter, to 
Abgar (q.v.), king of Edessa, was presei’r-ed, till 
it was carr’ied in 944 to Constantinople, and thence 
to the church of St Bartolommeo in Rome. Edessa 
was conquered by the Moslems in the seventeenth 
year of the Hegira, 638 A.D. Christianity declined, 
and war’s at home and abroad dui’ing the califate 
destroyed much of its temporal splendour and pros- 
perity. It was long held bj' tbe Arab tribes of Ham- 
tlAn and ’Okeyl. The Byzantine emperors succeeded 
in recovering Edessa for a time in 1031, but the Sel- 
juk Sultan, Melik Shah, retook it in 1086. There 
was always a strong Christian element in the popu- 
lation, and it was due to this that the city opened 
I its gates to Baldwin, the brother of Godfrey of 
i Bouillon in 1097, who made it the capital of a 
Latin principality and the bulwark of the king- 
dom of Jerusalem. Under the Frankish princes, 
Edessa held out valiantly against the Mussulmans, 
till at length ’ImAd-ed-din Zengi, ruler (ataheg) of 
Mosul, succeeded after a siege of a month, and 
several unsuccessful assaults, in taking the town 
and citadel in the year 1144, when the conqueror 
was so struck with the beauty and magnificence of 
the city that he withheld his men from sacking it. 
An attempt, however, of the Christian section of 
the inhabitants to betray the place to Joscelin in 
1147 brought about the min of Edessa; the Chris- 
tians were defeated by Nftr-ed-din; the city was 
laid waste ; and all who were not massacred were 
sold as slaves. In 1182 Saladin added Edessa to 
his already extensive empire, and it was passed on 
to his kinsmen. After many vicissitudes, in the 
course of which Edessa fell successively into the 
hands of sultans of Egypt, Mongol emperore, 
Turkomans of the White Sheep, and Persian shahs, 
the city was finally conquered by the Otto- 
man Sultan, Selim I., in 1515, and has ever since 
formed a portion of the Turkish dominions. It now 
contains above 40,000 inhabitants, of whom 2000 
are Armenian Christians ; the rest are Turks, 
Arabians, Kurds, and Jews. Edessa has numerous 
mosques and bazaars ; manufactures of cotton 
goods, goldsmiths’ wares, and morocco leather, 
commerce in British manufactures obtained by 
way of Aleppo, and a large trade in corn, &c. 
with Syria. Easterns, to rriiom it is the residence 
of Abraham, regard it as a sacred city. 

Edfll (Coptic Atbo, Egj'pt. Teh, Gr. Ajwllino- 
polls Magna), a toum of Upper Egj-pt, is situ- 
ated on the left bank of the Nile, in io” N. lat., 
and 32° 45' E. long. It contains the remains of 
two temples, the. larger of which is the best jne- 
served monument of its kind in Egypt. It was 
founded by Ptolemy IV Philopator rather more 
than two centuries before Christ, and added to by 
liis successoi’s down to Ptolemy XIII Dionysus, a 
period of 170 years. The general plan of the temple 
resembles that of Dendera (q.v.). Its length is 
451 feet, the breadth of its facade is 250 feet. Its 
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entrance is by a ■^'lte■^vay 50 feet high, between two Edmund the jSIagnificent. After bis elder brother’s 
immense truncated pylons, 37 feet wide at the base, accession to the throne, Edgar in 957 was made 
and 115 feet high, the whole surface covered with ruler over Nortbumbria and Alercia, and two 
sculptures and inscriptions in Ioav relief. This veal's later, on his bi othei 3iiad^\ s death, becaiue 
splendid facade is visible from a ^'eat distance, and king of AVessex in addition. i'kc jiolicy 

is one of the most commanding sights in the Nile of which Avas largely shaped by Dunstan (q. v.), was 
valley Eassin^^ through this entrance, a court is one of almost uiibiolcen peace and piospeiity; the 
readied ; it is loi feet long, and 140 feet wide, Danes were conciliated, the monastic system was 
inclosed ’by a splendid colonnade of 32 columns of reformed, and the laws were strictly administered, 
eveiy variety of capital, and surrounded by walls. Thus the epoch of Edgar the Peaceful was one 
between which and the pillam there is a stone roof, which greatly favoured the work of national con- 
forming a covered portico. The interior of this solidation, the fusing to';ether of the Danish, 
° Saxon, and Mercian elements existent 

^ - in the country. 

~ -.r~ 1 A'i-r"' ~ Ed^ar tlic Atlielillg, grandson 

— 2 ~ ~ ' of Edmund Ironside, was boi-n prob- 

^ Vi-. fiUy about 1057 in Hungary. His 

life maybe epitomised as a series 

of abortive attempts. Selected by 
'''ti. - - Edwairi the Confessor as his prospec- 

^ (1066); liaving twice engaged in the 
northern revolts against the Norman, 

in Scotland, witli hlalcohn Canmore, 

garet then,^ embracing the cause of 

b. f 

and finally was taken_ prisonm-^ at 

life' seems to^have^been 
~ ~ which had been usurped by Donald 






















View of the Temple at Edfu, from the toi) of the pylon. Bane. His last days were spent in 

obscurity ; the date of his death is 
court was to a great e.xtent filled up with rubbish, not precisely known, 
and occupied by wretched dwellings, many of which i i 

also were built upon the roof of the temple; but a 

these Avere all cleared away by hlariette in the ^nd Oxford shires, 14 miles f’SE. of Marwick, 
khediviate of Ismail, and now the effect of the tower, erected in 1 /60, nmrks the scene of the hmt 

whole is gi-and and imposing, impressing the mind n \q non vnvnl!«t=! 

with the hannonv and beautv of riie desim. Prom Sunday, 23d October 1 64-, between 1-,000 loj ah. 
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also were built upon the roof of the temple; but 

these Avere all cleared away by hlariette in the ^nd Oxford shires, 14 miles SSE. of Marwick, 
khediviate of Ismail, and now the efteet of the tower,_ erected in 1760,_inarks the scene of the h 


khediviate of Ismail, and how the effect of the wwer, erecteti in i / ou, nmiKs tiie scene or tiie iii>u 

whole is gi-and and imposing, impressing the mind n \’i non vnvnl!«t=! 

with the haniiony and beauty of flie design. From Sunday, 23d October 1 64-, between l-,00p loj ah. 
this court opens a hypostyle hall of 18 columns, Charles I. and 10,000 parlianieiitanans niidei 

joined by an intercoliimnal screen, through which t''® iHtention of Charles, 

access is obtained to an inner hall of 12 columns, J’ho had been lying at Sbrewsbury, to march upon 
leading to the sanctuary, where a great monolith London ; and Essex, who had thrown himself into 


of gray granite Avas evidently intended to encage 
the hawk, the sacred emblem of Hor-Hud, the 
local Homs (q.v.), to whom the temple was dedi- 
cated. The sanctuary and suiTounding chambers, 
together with the outer and inner halls, are separ- 
ated by an open corridor from the outer Avail of the 
temple, and both sides of this passage are covered 
Avith_ elaborate but monotonous reliefs and numer- 
ous inscriptions which present a sort of encyclo- 
paedia^ of ancient Egyptian geography, ritual,' and 


M’’orcester, marched forward to intercept him, and 
entered the Mharwickshire village of Kineton on 
the evening of the 22d. Next morning, the loyalEt 
army was discovered a little in advance, and drawn 
up in order of battle on the 'elevation of Edgehill, 
3 miles to the south-east. The king’s forces had 
the advantage in numbers and in cavalry, as Avell 
as_ in position ; Essex, however, had the more for- 
midable train of artillery. The royalists began to 
de.sccnd the hill about tivo o’clock, and Prince 


and even a species of church directory, includin-- the « to itineton. l ms Av.as tne i. i.u 

names of singei-s and other temple officials. The movraipt of the day. The right Aving of the parha- 

i.-_ -r^t 1 inPUrnTimiG nnn nlinrnro/i otaM vor»nnrfrr»fi WlDil lUG 


factures are blue cotton cloths, and earthenware kroke and retreated toward the hil'l, and Eupert’s 


M^ette, 31o)nn)jc)iis of Upper Lfft/pf. Edffcwater, a village of Staten Island, on New 

_Eug:ar, or Eadgak, king of the English from York Bay, adjoining Stapleton, M’ith a number of 
959 to 975, was born in 944, the younger son of small manufacturing concerns. Pop. 8044. 
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Edgewortli, Henry Essex, the ‘ Abhd Edge- 
worth,’ was horn in 1745. His father then was the 
Protestant rector' of Edgeworthstown, hut three 
years later turned Catholic, and, quitting Ireland, 
settled at Toulouse. There and at the Sorbonne 
young Edgeworth was trained for the priesthood ; 
at his ordination he assumed the surname De Fir- 
mont from Firmount, the family property. Having 
declined an Irish bishopric that he might continue 
to minister to his countrymen in Paris, in 1791 he 
became confessor to the Princess Elizabeth, in 1793 
to her brother, Louis XVI., just sentenced to death. 
He bi'avely attended him to the very foot of the 
scaffold ; but the ‘ Son of St Louis, ascend to 
heaven,’ was an invention, it seems, of the journal- 
ist Lacretelle. After many escapes he got safely to 
England (1796), and presently hecame chaplain to 
Louis XVIII. at Mittau, where he died of a fever, 
caught attending French prisoners, 22d May 1807. 
See his Memoirs by C. Sneyd Edgeworth (1815), 
and his Letters (1818). 

Edgeworth, Richard Lovell, Miss Edge- 
worth^ father, was born at Bath, 31st May 1744. 
He came of a family that for 160 years, had been 
settled in Ireland, at Edgeworthstown, County 
Longford. After nine years’ schooling at Warwick, 
Drogheda, and Longford, then five months of dis- 
sipation at Trinity College, Dublin, in 1761 he was 
removed to O.xfofd, where, as a gentleman-com- 
moner of Corpus, he passed two ‘ delightful, pro- 
■ fitable ’. j’ears. At Blackhourton, 14 miles dis- 
tant, lived a friend of his father’s, Paul Elers, a 
squire whose quiver was frrller than his purse : with 
one of his daughters Edgeworth eloped to Scotland 
( 1763). The young couple spent a twelvemonth at 
Edgeworthstown, and finally settled at Hare Hatch, 
near Reading, Edgeworth meanwhile keeping terms 
itt the Temple, till his father’s death (1769) allowed 
him to give up all thought of the bar. As a boy of 
seven he had become ‘ irTecoverabl.y a mechanic’ 
through the sight of an electrical machine ; and his 
whole life long he was always inventing something 
— a semaphore, a velocipede, a pedometer, and so 
forth. One of his inventions brought him across 
Dr Darwin ; and at Lichfield, the Christmas-tide of 
1770, he conceived a passion for lovely Honora 
Srreyd. His wife was away in Berkshire ( ‘ she was 
not of a cheerful temper’) ; hut Thoirras Day (q.v.) 
was with him, and urged him to flight. So with 
Day and his eldest boy, whom he was educating on 
Rousseau’s system, he did fly to France, and at 
Lyons diverted himself and the course of the Rhone. 
Then his wife died,' and four rrronths ' afterwards he 
wedded Honora (July 1773), to lose her in 1780, 
and the same year rnarry^ her sister Elizabeth. She 
too died of consunrption ( 1797 ) ; but the next wife. 
Miss Beaufort (1798), survived him by many year-s. 
In all he had rrineteen children. ‘ I am not,’ he 
observed, ‘a man of prejudices. I have had font- 
wives. The second and third were sisters, and I 
was in love with the second in the lifetime of the 
first.’ Of his life besides not much more need 
be told. He advocated parliamentary reform and 
Catholic emancipation ; nis house was spared by 
. the rebels (1798) ; and in the last Irish parliament 
(1798-99) he spoke for the Union, but voted against 
it, as a measure ‘ forced down the throats of the 
Irish, though five-si.xths of the nation were against 
it.’ .He died.lSth June 1817. Masterful, vei-s<atile, 
brilliant, enlightened, he stands as a type of the 
Superior Beiim; ‘ cocksureness ’ his principal foible. 
He was the idol of his own womankind, the friend 
too of 'Watt and Wedgwood and many more better 
and greater than himself. 

uMaria Edgeworth, novelist, was born at Black- 
bourton, on New-year’s Day 1767, and in 1775 was 
sent to a school at Derby, in 1780 to a fashionable 
establishment in London. As quite a child she was 


famed for her stoiy-telling powers, and at thirteen 
wwote a tale on Generosity. ‘ Excellent,'’ said her 
father, ‘ and extremely well written ; but where ’s 
the generosity?’ She accompanied him to Ireland 
in 1782, and thenceforth till his death the two were 
never separate. For his sake and that of her other 
dear friends and her country she sacrificed her one 
romance— refused the Swedish count, M. Edelcrantz, 
not without much suffering then and long after- 
wards. This was in 1802 at Paris, where, as again 
in 1820, and during freqiient visits to London, she 
was m-eatly lionised. She was at Bowood (Lord 
Lansdowne’s) in 1818, and at Abbotsford in 1823, 
Scott two jmars later returning the visit at Edge- 
wol•thsto^vn. For the rest, her home life was busy 
and beneficent, if uneventful. Her eyesight often 
troubled her ; but at seventy she began to leam 
Spanish, at eighty-two could thoroughly enjoy 
Macaulaj’’s Histoi-jq and even mount a ladder to 
take the top off the clock. She died in her step- 
mother’s arms, 22d May 1849. 

To the literai-y partnership between Mr and Miss 
Edgeworth we are directl5’^ indebted for Practical 
Education (2 vols. 1798), and the Essay on Irish 
Bulls ( 1802). But most of her other works, though 
they do not bear the joint names, were inspired by 
her father, and gained or (it may be) lost by his 
revision. Published between 1795 and 1847, they 
filled Mwards of 20 volumes. Besides the Talcs 
from FasMonuhle Life and Hamngton (an apology 
for the Jews), there are her three Irish master- 
pieces, Castle Rachrent (1800), The Absentee (1812), 
and Ormond (1817). These, Scott saj^s, ‘have 
gone so far to make the English familiar with the 
character of their gay and kind-hearted neighbours 
of Ireland, that she may be truly said to have done 
more towards completing the IJnion than perhaps 
all tlie legislative enactments by which it has been 
followed iqi. Without being so presumirtuous as to 
hope to emulate the rich humour, pathetic tender- 
ness, and admirable taste which pervade the works 
of my accomplished friend, I felt that something 
might be attempted for my own country of tbe same 
kind with that which she has so fortunately achieved 
for Ireland.’ The praise from Scott is extravagant ; 
but Turgenief, too, has recorded how he ‘was an 
unconscious disciple of IMiss Edgeworth in setting 
out on his literary career. ... It is possible, nay 
probable, that if Maria Edgeworth had not written 
about the poor Irish of County Longford and the 
squires and squireens that it would not have 
occim-ed to me to give a literary form to my 
impressions about the classes parallel to them in 
Russia.’ Yes, her novels are too didactic; the plots 
may be poor, the dramatis ■persome sometimes 
wooden ; the whole may have too much the tone 
of a moral Lord Chesterfield ; but for wit and 
pathos, for lively dialogue and simide directness, 
tor bright vivacity and healthy realism, as a mirror, 
moreover, of the age when they were written, and 
of that ‘most distressful counti-y’ in which their 
best scenes are laid, they still deserve to he read, 
by subscribers even to Mudie’s. And her children’s 
stories — ‘Laz.y Laurence,’ and ‘Simple Susan,’ and 
the other delightful old friends — are wortli all 
tlie unchildish books about children which a 
mawkish sentimentality has hrought into recent 
vogue. 

The Memoirs of Richard Lovell Edgeworth ( 1820; 
3d ed. 1844) are autobiogi-aphical up to 1782; the 
completion, less interesting, is by Miss Edgewortli. 
Of liei-self there is a Memoir (privately printed, 

3 vols. 1867), on which are founded the Life by 
Helen Zimmern (‘Eminent Women’ series, 1883), 
and the exquisite sketch bj' Jliss Thackeray in her 
Book of Sibyls (1883). 

EtlgjllgS are indispensable to neatness in garden- 
ing, except where parterres are cut out of a lau-n, 
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■but jnore especially to separate gravel-walks from | 
cultivated ground. They are sometimes made of 
stone, or of deal, of ornamental wire and cast-iron 
work, and verj’ frequently now of terra-cotta tiles 
in elegant patterns. Living edgings are, however, 
always to be preferred where they can be adopted, 
because they are almost invaiiahly most pleasing 
and characteiistic of gardening. For this puniose 
many low-growing evergreen shrubs .are used in 
Britain, surii as dwarf box, Cotoneaster, Pemettya, 
Erica, ir’^% .and latterly some remarkably ne.at and 
prettj'^ dwarf Veronicas from New Zealand.^ Among 
herbaceous plants commonly used for edgings may 
be noted double-flowered daisies, thrift or sea-pink, 
gentianella, saxifr.ages, and many others which 
when in flower are highly be.autiful. The only 
drawback in connection with these is that they 
require frequent, almost annual renewal. Turf- 
edgings are sometimes employed for wide flower- 
borders. 

Edgware, a village of ]\Iiddlesex-, IG miles 
NIV. of King’s Cross station, sti etching for about 
a mile along the highway. In a forge here, where 
he h.ad taken lefuge from the rain, Handel con- 
ceived his ‘ Harmonious Blacksmith.’ Pop. 816. 

Edible Birds’-nest, a nest chiefly composed 
of the salivary secretion of several species of 
Swiftlet (Collocalia), which are .almost wholly 
restricted to oriental regions — Java, Borneo, Ceylon, 
&c. The nests .are m.ade into soup and much 
prized as luxuries by the Chinese ; both on this 
account and because of their unique origin they 
h.ave been subjects of not a little inquiiy. The 
nest, when clean and of the best quality, has a 
white colour and a somewhat fibrous texture. It 
is small, shallow, and bluntlj’' conical. Mr E. L. 
Layard has vividly described those of the Ceylon 
species ( C. nidijicu), noting the vast numbers which 
hang close together on the sides of dim caves, the 
varying quality at different seasons, and also the 
nonsense that has been talked about them. ‘ The 
white nests,’ he says, ‘ are supiilied entirely by the 
inspissated saliva of the bird, and are the first 
produced. Tliey are taken and sold for their weight 
in silver. The next made by the birds are mixed 
with rootlets, grasses, &c., and often show traces of | 
blood from the efforts of the birds to produce the 
saliva. These are esteemed second qrrality. The 
third nest is composed of extraneous substances 
cemented together to the rock with a little saliva — 
these are generally left for the bird to breed in, 
and .are destroyed at the end of the season to 
coinpel the birds to build fresh white ones after 
their powera are recruited by a year’s rest and 
stimulated by the breeding impulses.’ Mr Piyer, 
a natur.alist of Yokohama, gives a graphic account 
of a visit to the Boraeo caves, but it is quite 
impossible to credit .all his results. He describes 
the myriads of birds which return home as myriads 
of bats emerge, the birds of iirey which make 
victims of both, the unexhausted supply which is 
known to have persisted for seven generations, the 
yield of three crops of nests in the vear, .and so on. 
But he proceeds to give the bats ( f) some share in 
the credit of nest-making, and refers the main 
constituent of the edible morsel to a fungoid growth 
on the walls of the c.ave. 

There is no doubt th.at Layard’s account is 
correct. At the breeding se.ason, the sub-lingual 
s,alB-,ary glands in these swiftlets become enlarged 
and very active. They pour forth a viscid secre- 
tion, which soon h.ardens in the air. This is the 
chief constituent of the white nests. 'The first 
supposition was that of Horne, who supposed the 
secretion to be g.astric; Bernstein, however, showed 
that it w.as salivary, and this is without doubt true 
in .spite of more than one assertion as to the vege- 


table character of the nest. It is prob.able that 
tlie discrepancy is explained in the existence of the 
tliree qualities noted by Lay.ard. Jlr J. It. Green 
an.alysed the product, which was one of the curi- 
osities of the He.alth Exhibition in London (1881), 
and found that the main constituent is closely 
akin to mucin, a not uncommon secretion of 
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many anim.als. It is for instance with a similar 
.substance, derived from .a very different source, 
that the male stickleback weave's his nest together. 

There are some ten species of swiftlet, which all 
exhibit this profuse salivary secretion, though in 
different degrees. Thus one of the Japanese' species 
(C. fucipJmgu) builds a similar nest, which is not 
edible bec.ause .so much mixed up •with plant-fibres 
and the like. The birds are sometimes c.alled 
Sctlanganc, from one of the islands which they 
frequent. The luxury is a very costly one; the 
nests are but small, and worth ‘their weight in 
silver.’ To C.anton alone .about 25 million nests aie 
sent annu.ally, and tbe jirice of a million has been 
estimated at about £35,000. The taste for the 
costly soup is said to lequire cultiv.ation. 

See J. R. Green, Nature, xxxi. (1884), xxxiv. (1880) ; 
Jour, of Physiol, vi. (1885) ; E. L. Layard, Nature, xxxi. 
(1884) ; Report of Pryer in Nature, xxx. (1884). 

Edict (Lat. edictum). Tlie pow'er of making 
edicts (jtfs cdiccndi) belonged generally to the higher 
magistrates at Koine; but it was specially exercised 
by the curule ,'ediles, and moie extensively still by 
two Pr.'Btors (q.v.). Even in Cicero’s time, the 
study of the edicts had become a regular branch of 
the study of the law. The object of the edict, 
according to the Koman jurists, was to aid, supple- 
ment, and correct the civil law; it was, in short, 
.an indii-ect form of legislation, which public opinion 
had s.anctioned for the public convenience ; and 
there can be no doubt tliat it contributed wh.at was 
ultimately the most valuable p.art of the Koman 
law. There were many commentators on the edicts 
under the emperoi-s ; .and in tlie time of Hadrian, 
Salvianus Julianus is supposed to have collected 
and arranged the edicts, and given to them a 
systematic form called Edictum Perpetuum. See 
Lenel, Das Edictum Pcrpctumn (Leip. JSS3). 

Eclictal Citation, or Ixtimatiox, the form 
of citation or notice by which a jiarty amenable to 
the courts of Scotland, but out of tlie counti'j', is 
summoned to make appearance in court in ansiyer 
to a civil suit. The oicler forms of edictal citation 
were complic.ated, but were gradn.ally simplified by 
recent legislation. Edictal citation is now made by 
delivering a copy of the citation at the office of the 
keeper of edict.al citations in Edinburgh who records 
and publishes it. In criminal cases edictal citation 
was tni recently made by proclamation at the cross 
of Edinburgh and the pier and shore of Leith. Tins 
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form was abolished by the Criminal Procedure 
(Scotland) Act, 1S87, which enacts tliat when any 
person accused has absconded, the indictment may 
be served at his last known residence. 

Edict of Nantes. See Huguenots, Nantes. 

Edinblirgll. the capital of Scotland, and 
county townAf the shire of Midlothian, is situated 
in 55° 57' N. lat., and 3° 11' W. long. By 
rail it is 393 miles NNW. of London, and 47i 
E. of Glasgow. Edinburgh occupies a peculiarly 
high place in the regard of the civilised world, 
and draws to hereelf the devoted attachment of 
Scotsmen, partly on account of tlie chann of her 
situation, hut even more by reason of the many 
tragic events of Scottish history enacted nuthin her 
walls, which have been made of world- wide interest 
by the genius of her great townsman Sir Walter 
Scott. To the cultured is added the attraction of 
the memory of the many eminent literary and 
scientific men who have been among her citizens. 
The town stands about 2 miles from the sea, on a 
series of ridges, and is over- 
looked by Arthur’s Seat (q.v.) ^ 

and other hills, to the foot of 
which it has now extended. 

Those hills are noticed in the 
article Edinburghshire ; of 
hills within the city itself the 
highest are the Castle Bock 
(437 feet) and the Calton 
(349). Although the Castle 
Rock, which for centuries 
was considered an almost 
impregnable fortress, must 
have been a place of refuge 
and of arms from the earliest 
times, Edinburgh is not 
noticed in histoiy until the 
beginning of the 7th centuiy, 
when it is mentioned as the 
capital of the kingdom of 
Northumbria, fi'om whose 
king Edwin it is said to 
derive its name. Four cen- 
turies later, in the end of the 
11th century, its castle figures 
in the story of St Margaret, 
queen of Malcolm Canmore, 
and the little Norman chapel 
on the summit of the rock, 
dedicated to her memory, is 
the oldest building connected 
with the city. In 1128 David 
I. founded the abbey of Holy- 
rood, about a mile east of the 
castle, and round it gi-ew up 
the little burgh of the Canon- 
gate, ryhich maintained its 
separate municipality until 1856, when it was 
incorporated with Edinburgh. The Cauongate for 
centuries retained an ecclesiastical flavour. 

To the east of the castle, where the ground 
■ slopes- down from the rock in a nairow ‘ hog’s- 
back’ (see the article Crag and Tail, and the 
cut there), there gi-ew uji the town of Edin- 
burgh. In 1329 it was made a burgh by Robert 
the Bruce, by a charter which also granted the 
town the right of establishing a port at Leith, 
2 miles distant ; thus began the va.ssalage of the 
port to the capital town, whicli continued until 
1833, when Leitli was by Act of Parliament made 
a burgh. It was, however, during the I5th centuiy, 
under the Stewart dynasty, that Edinburgh began 
to be recognised as the capital, and parliament 
regularly met here ; at firet within the great hall 
of the castle, and afterwards in the City Tolbooth, 
until in 1631 the Parliament House, 'which still 


stands, was erected. James V. further confirmed 
its choice as the capital by building a palace within 
the abbey of Holyrood ; and by establishing in it, 
in 1532, the Court of Session, as a supreme court 
of justice for Scotland. In 1450 the firet wall 
ivas built ; and in 1513, after the defeat at Flodden, 
an extended wall was erected to include the suburb 
of the Cowgate, which had meantime arisen in the 
valley to the south. For two centuries and a half 
the town remained, stationary in size, consisting 
of two long streets, the High Street (which was 
continued without the walls by the Canongate) 
and the Cowgate ; while from these branched off 
numerous narrow lanes, called ‘ wynds,’ which were 
also lined with houses. The town was defended 
on the west by the castle ; on the north by a 
morass, called the ‘ Nor’ Loch ; ’ and on the east 
and south by the city wall. As the population 
increased, the houses rose higher and higher, being 
built of tbe splendid freestone of the suiTOunding 
conntrj’, until the town abounded in great ‘ lands ’ 
of houses, which, being erected on the steep sides 
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of the ‘ hog’s back,’ had entrances from two levels, 
and i-ose to ten, twelve, and even fourteen stories 
in height. This is the historic city ; and it entered 
on the most remarkable period of its history 
with the birth of Queen Ma,ry. In 1544 it was 
burned to the ground by the English under Hert- 
ford, scarcely a building outside the castle, save 
St Giles’ Kirk, escaping. In 1560 the drama of 
the Reformation began in Edinburgh, and John 
Knox became the city minister ; in 1561 Queen 
Mary returned a widow from France, and there 
was acted, chiefly in Edinburgh, tlie striking 
tragedy of her short reign, which has given 
subject-matter to historian, poet, dramatist, and 
novelist. It was at Holyrood Palace that Rizzio 
was murdered,' and in the castle James , *!• 
was born ; in tlie Kirk-of-Field, where the iiniver- 
sitv now stands, Damlev was killed, and in the 
Chapel Royal of Holyro'od Mary was married to 
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Botlnvell. In 1583 the university was founded, 
and the town which George Buchanan liad already 
made known to tire learned began its intellectual 
life. Irr 1603 James I. left Scotland to ascend the 
English throne, and althorrgh parliament still con- 
tinued to meet in it, the town n as shonr of much 
of its iirrpor tance. It nas the scene of rnany of the 
fiercest episodes in the long ecclesiastical struggle 
of the 17th century; and its Cross witnessed tire 
execution of Montrose in 1660, and of Argyll and 
his 1)1 other Covenanter's after the Restoration. 

The Union of 1707, Mhich emptied the Parlia- 
ment House of its legislators, and drew away the 
Scottish nobility from their Edinburgh mansions, 
was verj' unpopular, and the citizens long re- 
mained discontented. The Poiteous irioh, wlrich 
Scott has made famous in the Heat t of Midlothian, 
showed the spirit abroad, and so the tonn was 
ready to v, elcome the Pretender, and to rejoice for a 
brief season in the glories of the coni t which he held 
at Holyrood Palace, in 1745. But the Rebellion 
was folloned by the inroads of modern enterprise. 
Shortly after tire middle of the century, the Tonn 
Wall was broken donn iii evei-y direction, until but 
little non is left, sar e one of the ton el's built into 
the west boiindar-v n all of Her lot’s Hospital; the 
Nor’ Loch was cliained; and nhen tire North 
Bridge was erected, in 1763, access nas given to 
the country nhicli slopes domi to the Firth of 
Forth, on nhicli arose the New Town. In 1785 
the valley to the south, in which lies the Cow- 
gate, was bridged, and the town spread south- 
naids. In 1815-19 another bridge was thrown 
over a deep hollow on the north-east, and the 
Calton Hill was connected n ith the city , while 
a few year's later a bridge was built across the 
Cowgate parallel to the one already erected. Thus 
the city connected the country on north and south 


nith the narrow ridge topped by the castle, on 
which she had stood for centuries. Meairnhile a 
"1 eater intellectual revolution had awakened the 
deadness of the early 18th centui'y. There spread 
northwards the wave of scientific research nlrich 
rose in England in Charles II. ’s reign, and resrrlted 
in the establrshrrrent of the Scottish school of 
medicine, of nhicli Alexander Monro nas the 
founder ; he was a man nor thy to head even its 
long roll of fame. In this important movement 
the town assisted materially by the foundation, 
in 1738, of the Edinburgh Royal Infiniiaiv, the 
joint work of Monro and Lord Provost Drum- 
mond. Closely following the scientific came the 
great literary revival nhich has made the town 
known over the world. Early in the 18th century 
lived Allan Ramsay and Robert Feigusson, the 
forerunners of Robert BirrnSj and then followed 
Robertson the historian, David Hurrre and Adam 
Smith, Professors Dugald Stewart and John Plan- 
fair, Sir Henry Raeburn, and many lesser celebrities, 
such as Henry Mackenzie and Tj’tler, Lord Hailes 
and Hugh Blair. But her greatest literai'j' period 
was reached when Walter Scott was writing his 
novels, and when the Edinhut gh licviete was started 
by Jefirey, Sydrrey Smith, Brougham, and Horrrer, 
and Blacltoohd’s Magazine by the brilliant coterie 
led by John Gibson Lockhart arrd John Wrlsori 
( Christopher Nor th ). 

The rrrodern city now spreads on every srde 
round the steep ridge to which for centuries 
she was confined. Northwards she has spread 
to the sea, eastwards she touches the basaltic 
cliffs of Salisbury Crags (see Arthur's Suat), 
southwards and w'estwards she is creeping round 
the base and up the slopes of the pictiiiesctue 
hills which try to shut her in. But her most 
remarkable featrrre is the line for tried by the 



"View from Edinburgh Castle, looking eastward. 


mass of the Castle Rock, continued by the great 
houses and spires of the ridge of the Old Town, 
looking across the valley, in which was once the 
Nor’ Loch, to the noble moderii teriace of Princes 
Street. The old histoi'ic houses of the Old Town 
have been largely cleared away by much-needed 
City Impiovenrent -\cts. The New Town is remi- 
larly laid out ; it contains many handsome streets 


and squares, oi'iianiented with gardens; ami its 
houses are mostly lofty and built of fine free- 
stone. The subnihs, especially the southerir, con- 
tain a great extent of villa-houses, so that the 
town covers a wide space for its population. It is 
also especially fortunate in its opoir siiaccs and 
public parks. The Princes Street gardens occriny 
the site of the old Nor’ Loch, at the foot of the 
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Castle Rook ; the range of the Meadows and Links 
— the remains of the once extensive Burgh Muir — 
divides the town proper from the southern suburbs ; 
the old I'oyal luinting-ground attached to Holyrood 
— the Queen’s Park and Arthur’s Seat — is open to 
the citizens ; while on the north the Arboretum has 
been acquired, and on the south Blackford Hill and 
the Braids have been added to tbe town property 
devoted to recreation. The view obtained from 
the top of either Arthur’s Seat or Blackford Hill 
is a very noble and extensive one ; that from the 
latter eminence is finely described in Scott’s well- 
known verees in Marmion. 

Ediiiburgb is still in some measure the capital 
of Scotland : it is the seat of the Supreme Courts 
and of some of the departments of government ; in 
it are held tbe General Assemblies of the Scot-' 
tish churches; and tbe military headquarters for 
Scotland are also stationed in it. It contains 
the head-offices of the principal ■ Scottish banks; 
of some of the largest of the Scottish insurance 
companies, which are among the greatest insti- 
tutions of their kind ; and of many other financial 
companies trading in Scotland and even more 
largely in the colonies. It is the centre of much 
of the intellectual life of Scotland, being the home 
of the Royal Society of Edinburgh, of the Royal 
Scottish Academy of Fine Arts, of the Scottish 
Society of Antiquaries, and of many other literary 
and scientific societies. Its leisured class, which is 
a large one, is partly composed of Scottish landed 
proprietors, but much more extensively recruited 
from those who have returned from abroad after 
acquiring affluence ; while the tone of its society is 
in great measure given by the legal bodies which 
practise before its Supreme Courts, and by the staff 
connected with the university. At the head of its 
legal bodies is the Faculty of Advocates or bai-- 
risters, which has ahyays included many of the most 
distinguished Scottish writers and politicians ; then 
come the Society of Writers to the Signet, and the 
Solicitors before the Supreme Court. There are also 
important societies of Accountants and Actuaries. 
Since the middle of the 18th century it has been 
celebrated for its pliysicians and surgeons, many of 
whom have been known for strong character as 
well as scientific linowledge. These and other cir- 
cumstances tend to make Edinburgh very much a 
place of residence, with a large wdl-to-do popula- 
tion, a fact shown by its returns to the imperial 
revenue' for house duty levied on houses above £20 
rental, which are, after , London, probably the 
largest in the kingdom. 

It has been long knoivn for its educational insti- 
tutions, and these draw many inhabitants to the 
city for the benefits they offer. At the head of 
these is, of course, the university, and there are 
besides theological halls connected with the Free, 
United Presbyterian, and other churches, and normal 
schools for training teachers. The High School 
and Academy, and many of its private schools, 
have also attained a high reputation ; but the 
most noteworthy feature perhaps is the exception- 
ally large sum which is annually derived for educa- 
tional purposes from bequests left by citizens. 
These endowments have been largely diverted for 
secondary education during the last twenty years. 
Among the principal is the trust founded by George 
Heriot in Charles I.’s time, which now yields 
£26,000 per annum, applied by the Act of 1885 
to the Heriot- Watt Technical College, and to 
the maintenance of a Science and Technical School; 
the trusts under the charge of the Jlerch.ant Com- 
pany of Edinburgh, witli an annual income of 
£40,000, applied principally to middle-class educa- 
tion ; and the Fettes endowment, applied to higher- 
dass education on the English model. In Libraries 
(q.v.) Edinburgh is rich, Iiaving besides the Uni- 


versity Library, the magnificent collection of over 
300,000 volumes belonging to the Faculty of Advo- 
cates, and the valuable library of the Society of 
Writers to the Signet, amounting to nearly 90,000 
volumes ; a free_ public library was also erected in 
1887-89, the building being a gift of Mr Andrew 
Carnegie of Pittsburg, U.S. The city is known for 
its many religious, charitable, and philantliropic 
societies. Perhaps the greatest of these is the 
Royal Infirmary, ‘ open to the sick and hurt of all 
countries.’ During the year ending October 1888 
it relieved over 8800 patients, with an annual 
expenditure of over £34,000. It has received within 
the last generation great sums from gifts and 
legacies, and may be almost said to be the vltima 
hwres of all connected with the city who die with- 
out immediate heirs. It is a necessary adjunct to 
the great medical school, and is considered one of 
the most admirably appointed hospitals in Europe. 

The city ranks as a county in itself, and is under 
the management of a corporation of forty-one 
membeis, who elect from their number a Lord 
Provost and six magistrates, called bailies. The 
Lord Provost, who serves for three years, takes 
the title of ‘Right Honourable,’ is Lord-lieutenant 
of the city and Admiral of the Firth of Forth, 
and nominates deputy-lieutenants and justices for 
the city. 

Edinburgh, as a residential town, is probably 
the most important shopkeeping centre out of 
London ; it is not in any great measure a manu- 
facturing town, its most important industries 
being brewing and publishing. It has long been 
famous for its ale, and tlie trade has extended 
greatly of late years. Of l,392,416J)arrels of beer 
brewed in Scotland in the year ending 31st March 
1888, 910,509 were produced in Edinburgh ; an ever- 
increasing proportion of this is sent abroad. It 
has been known for its printers since the early, 
yeais of the 16th century, when 'Walter Chepman, 
under the patronage of James I’V.j Setup the first 
Scottish printing-press. The publishing of books, 
with the subsidiary businesses of printing, book- 
binding, and typefounding, is now a most important 
industry ; the publications of Messrs Black, Black- 
wood, Chambei-s, Nelson, and numerous other 
firms are well known ; and the book-factories are 
exceptionally large and well appointed. It is also 
a centre for the paper trade, as there are many 
important paper-mills in the immediate neighbour- 
hood. See llOOK-TRADE. There_ are also very 
important distilleries, and large india-nibber manu- 
factories, tanneries, and extensive nurseries for trees 
and shrubs. Edinburgh is a gi'eat railway centre, 
and, besides a suburban railway, has both a horee 
and cable system of tramways. 

Edinburgh has many buildings famous in history, 
or important from their architectuial merit. The ' 
Palace and Abbey of Holyrood ( q.v. ) are a memorial 
of the old Scottish monarchy ; of the castle, the 
earliest portion, the old Parliament Hall, was 
restored (1888-89) by the late ]\Ir William Nelson, 
publisher, while the Queen Maiy portion contains 
the Scottish regalia; St Giles’ Church, the old 
parish church of Edinburgh, dating most of it 
from the 15th century, was restored by the late 
Dr Mrilliam Chambers (q.v.), the work being 
completed in 1883 ; tbe Pariiament House, erected 
in 1633 for the Scottish parliament, is now used 
as. the ‘Outer House’ of the .Supreme Courts, 
and adorned with many fine portraits and statues 
belonging to the Faculty of Advocates; John 
Knox’s House is the ‘manse’ used by the great 
Reformer while minister of the town ; the beautiful 
17th-centuiy building of Heriot’s Hospital is now 
used as a technical school. Jlany of the modern 
buildings are fine. The Episcopirl Cathedral of St 
Mary’s, oxrened in 1879, is one of the largest 
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churches built in Britain since the Reformation ; 
and many of the other churches are handsome 
buildings. The new Medical Schools and the 
Infirmarj' occupy a nidde range of buildings ; while 
]nany of the museums and galleries, banks, insnr- 
ance-olEces, clubs, and public schools are fine build- 
ings, and occupy sites made remarkable by tlie 
broken nature of the ground on which the city is 
built. Among its many monuments stands, out the 
graceful Gothic spire in memory of Sir Walter Scott. 

Edinburgh had a population in 1831 of 136,548, 
wliich rose in 1881 to 228,357, and in 1889 was 
estimated at 267,000; it contains 41,156 'inhabited 
houses, and is di\'ided, for municipal purposes, into 
thirteen wards, with a total constituency in 1888-89 
of 42,971, embracing a large proportion of female 
householders. It is divided^ into four divisions 
for parliamentary representation, and returns four 
members to parliament. 

See Histories by Maitland (1753) and Arndt (1779); 
'Wilson’s Memorials (1848) and Reminiscences (1878); 
Cliambers’s Traditions (1825); Drummond’s Old Edin- 
6u)v;?i (1879) ; 11. L. Stevenson’s Hdinturij/i ; Pietiiresqve 
JV'ofes ( 1878) ; Grant’s Old and jTeio Edinburgh (1880-82) ; 
and Lees’ St Giles’ (1889). 

The University of Edinburgh, the youngest 
of the Scottish universities, is in a very special 
manner the child of the Reformation. It took its 
origin from the zeal of the Reformers for education, 
inspiring the citizens of Edinburgh to seek after a 
college for their town. In 1561 the town-council 
began to move in the matter, and a few years after 
it obtained from Queen Mary a grant of the 
mins of the Kirk-of-Eield, an olcl collegiate church ; 
this holding it afterwards extended by buying 
out several of tliose who had taken possession of 
parts of the grounds of the church. The long civil 
war retarded the project, but in 1582 the town- 
council obtained a charter from King James author- 
ising it to establish a college ; it was at the same 
time empowered to recover a sum of 6000 merks 
Scots, which had been left as far back as 1558 by 
Robert Reid, Bishop of Orkney and Abbot of Kin- 
loss, for the purpose of founding a college in Edin- 
burgh, according to lines laid down by the testator, 
Tire college wa^s opened in 1583 in very liumble 
buildings, and on a veiy small scale, its staff con- 
sisting of one regent, Robert Rollock, a young 
scholar brought from tlie college of St Andrews, 
with one assistant. In 1587 the staff was increased, 
Rollock becoming principal and profe.ssor of 
Divinitj', with four regents, who each taught all 
the subjects of the curriculum, and conducted 
students through their four years’ course. Sncli 
the college continued, without much material 
change, until the beginning of the 18th century; 
it was principally a school for training the Scottish 
Presbyterian clergy, although many of tire Scottish 
nobility also attended its classes.' In 1708, how- 
ever, under the enlightened guidance of the prin- 
cipal, yVilliam Carstares, the regents became pro- 
fessor's, teaching but one subject, and a possibility 
was opened rrp for a great extension of the scope of 
the college. In 1724 a beginning was nrade of a 
medical faculty, when Alexander Monro became pro- 
fessor of Arratomy ; other chairs irr the sarrre faculty 
rapidly followetl, and ■vrith such teachers as Monro, 
Cullen, and Gregory, the fame of the school soorr 
rose. The reputation of the irrriversity was ex- 
tended when, towards the close of the 18tlr century, 
Robertson, the distingirished historian, became 
principal, and Dtrgald Stewart and John Playfair 
drew students in crowds to its arts classes. Ditririg 
the 19th century the ntrtnber of students ha.s gone 
on increasing, and has been greatly augmented of 
late years ; the nunrber matriculatirrg for the vear 
1888-89 being 3561, of whom 1967 entered in rtredi- 
cine, 1014 in arts, 471 in law, and 109 in divinity. 


The great influx of students during Principal 
Robertson’s time rendered an increase of college 
accorrrrnodation absolirtely necessarj’, the grotvth of 
numbers having been rrret up to this time by build- 
ings erected from time to time by the town'-council 
from city funds, or by the generosity of private 
donors. In 1789 the foundation of the present 
university buildings on the South Br-idge was laid, 
being begun partly by subscr-iption, but mainly on 
prorrrise of aid frotrr govenrrrrent ; these buildings 
were not completed till 1827, the gr-ants from the 
national treasrrr-j’’ bein" withdrawn during the 
Prench war. A classicM edifice, from designs by 
the elder Adam, it was completed only in 1887 by 
tiie addition of a dome. Some years ago the greatly 
augmented numbers, especially of the medical 
classes, called for a further increase of buildings, 
and a separate medical school was opened in 1884, 
erected at a cost of £250,000, of which £80,000 was 
supplied by government, the rest by private sub- 
scription. In 1887-89 a students’ union was built; 
and in 1889 a college hall was erected at the expense 
of Mr M’Ewan, M.P. for one of the divisions of the 
city. 

From its foundation in 1583 down to 1858 the 
university was entirely controlled bj' the town- 
council, -which in its early daj"s was much CTided 
in its choice of teachere by the city clergy. It was 
felt, however, that it had outgrown its original 
constitution, and after a Royal Commission had 
reported, the Universities (Scotland) Act, 1858, 
nuade the univereity of Edinburgh a_ corporation 
‘consisting of chancellor, rector, principal, pro- 
fessors, registered graduates and alumni, and 
matriculated students.’ Its government was vested 
in a Senatus Academicus, siibject to the review of' 
a Univereity Court consisting of eight inembere, 
appointed partly by the universita’ authorities and 
partly by the to'wn-council of Edinburgh. The 
patronage of the chairs, which, with the exception 
of n_ small number vested in the crown, had 
remained up to this date with the town-council, 
was transferred to seven curators, four appointed 
by the town-council and three by the Universitj' 
Court. The lord rector is elected by under-gradu- 
ates. A Students’ Representative Council was 
founded in 1884 as a means of expressing the 
opinion of the body of students on univereity 
mattere. Since 1868 the chancellor, professors, and 
members of the Univereity 'Courts and General 
Covmcils of Edinburgh and St Andre-ws Univereities 
conjointly elect a member of parliament. 

Among the alumni of the university are numbered 
Goldsmith, Scott, Carlyle, Darwin, and John 
Leyden ; -while of its famous principals and pio- 
fessors may be mentioned the names of Carstares 
and Robertson, of M'Laurin, Leslie, Forbes, and 
Charles Bell, of Dugald Stewart, John Playfair, 
Sir William Hamilton, John Wilson, and Thomas 
Chalmei's, of the Monros, Gregory, and Cullen, and 
of Chi-istison, Syme, and Simpson. 

Faculties, Degrees . — The university comprises the 
Faculties of Arts, Divinity, Law, and Medicine, 
-with 41 chaire, of which 4 belong to the Faculty 
of Divinity, 6 to tliat of Law, 13 to that of 
Medicine, and 18 to that of Arts. Attendance is 
compulsoi-y at all classes in the first three faculties 
but canditlates for the degree of M.A. are onl.v 
required to attend the lectures of the professors of 
Humanity (Latin), Greek, hl.atheniaties. Logic 
and Metaphy.sics, Jloral Philosophy, Natural Philo- 
sophy, and Rhetoric and English Literature, the 
first six of which chaire, along with tiiat of 
Divinity, were founded in 1683 ; the chair of 
Celtic Languages and Literature, the most recent, 
was instituted in 1882. 

The univereity recognises as qualifying for its 
degrees the lectures of a large body of distinguished 
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extra-mural lecturers ; distinct degrees are granted 
1)y the Royal Colleges of Physicians (q.v.) and 
Surgeons (q.v.). 

-Libraries, Museum, Societies . — Tlie University 
Library originated in a bequest of books made in 
1580 by Clement Little to the town and church of 
Edinburgh. . Tliis little library, consisting of about 
300 volumes, was transferred by the town-council 
to the college on its opening. It has gradually 
increased. From 1709 it enjoyed the right of 
receiving every book entered in Stationers’ Hall, 
but a composition' of £575 per annum in lieu 
of the privilege was accepted in 1837. The Uni- 
versity Library contains aborrt 150,000 printed 
volurrres, and 2000 volrrrrres of MSS. The univer- 
sity also contains subsidiary libraries, such as the 
Theological Library, the HunraVrity Class Library, 
&c. The Natural History Museum was established 
irr 1812, and received a governrrrent grant of £200 
per antrum. It was in 1854 transferred to the new 
nluseurrr of Science and Art, where it forms a 
Natrrral History Department, of which the professor 
of Natural History is the regius keeper. The 
Anatorrrical Museum, now exhibited in a fine hall 
in the new Medical School, was forrnded by the 
town-council' and the Senatrrs Academictrs in 1826. 
The Botanical Museum is stationed in the Botanic 
Garden, which is in connection with the rrniveraity. 
The rrurrrerorrs societies for literary or scientific 
diserrssion play an irrrportant part in the training 
of the students. The Speculative Society was 
founded in 1764, and the Royal Medical in 1737. 
The Scots Law, the Dialectic, the Diagnostic, 
and_ the Philosophical constitute the Associated 
Societies of the universitj''. Some 100 bursaries or 
e.xhibitions are awarded to students, and about 80 
scholarships, some of them worth over £100 a j'ear ; 
while for graduates there are ten fellowships, worth 
from £100 to £160 a year. 

Etliiibiirgh Review, the great Whig ‘buff 
and blue ’ quarterly, was started rn October 1802 by 
a knot of jmttng meir living in the northern capital, 
the principal of whom were JefTrey, Sydney Smith, 
Horner, and Brougham. So much was secrecy felt 
or believed to be necessary to the success of the 
trndertaki'ng, that, according to the account which 
Lord Jeffr-ey gave to Mr Robert Chambers in 1846, 

‘ the dark divans ’ of the reviewers were held for 
some tinre ‘in a dingy room of Willison’s print- 
ing-office in Craig’s Close,’ to which each repaired 
alone, and ‘ by back approaches or_ dift'erent larres.’ 
Of the first number, 750 copies were printed : the 
demand exceeded this limited supply ; 750 more 
were thrown off, and successive editions followed. 
In 1808 the circulation had risen to aborrt 9000, arrd 
it is believed to have reached its nraximurrr — frorrr 
which it Iras declined — in 1813, when 12,000 or 
13,000 copies were printed. The pay of contribrrtor-s 
was at first ten guineas a sheet, brrt shortly after 
‘ the minimum,’ says Jeffrey, ‘ was raised to sixteen 
guinecos, at which it rerrrairred during irry reigrr. 
Two-thirds of the articles were, however, paid much 
higher, averaging, I should tlrink, from trventy to 
twenty-five guineas a sheet on the whole nutrrber.’ 
The origirral prrblisher was the well-known Con- 
stable, whilst Sydney Smith was editor of the first 
three nurrrbers, his successor's having been Jeffrey 
(1803-29), Maevey Napier (1829-47), Professor- 
William Errrpson (1847-52), Sir George Cornewall 
Lewis (1852-53), and Henry Reeve, C.B. Thein- 
flrrence of the Edinburgh Mevieiv irr developing and 
strengthening the political convictions of the Whig 
party cannot be overestimated ; brrt its power was 
even rtrore visible, certainly rrrore imrrredrately pal- 
pable, irr literatrrre. Amid the feeble and effete 
periodicals of the day it bur-st like a boirrbshell. 
The keenness of criticisnr, the sharjrness of wit, the 
brilliancy of style, the vigorrr of mind and compre- 


hensiveness of knowledge exhibited by the writers 
excited amazement and fear in the world of letters ; 
and although, in the case of Wordsworth, Southey, 
arrd other writers' of a certain school, unfair-ness of 
a flagr-ant kind was undoubtedly e.xhibited and 
persevered in, yet impar-tial justice was, on the 
vv’hole, administered. Since Jeffrey’s day the most 
brilliant contributor vv-as Lord Macaulay. The 
Edinburgh Beview is now published in London. 
See Correspondence of Maevey Napier (1879). 

Edinbiirghsliire, or Midlothian, a Scottish 
county, extending 12 miles along the low southern 
shore of the Firth of Forth. The greatest length 
from east to west is 36 miles ; its greatest breadth, 
24; and its area, 367 sq. m. The surface has a 
general southward rise to the Pentlands, culminat- 
ing in Scald Law (1898 feet), and the Moorfoot 
Hills, whose highest point isBlackhope Scar (2136). 
Intermediate eminences are Arthur’s Seat (822), 
Blackford Hill (500), Corstorphine Hill (520), 
Craiglockhart (550), the Braid Hills (698), and the 
Dalmahoy Crags ( 800 ). The streams — Esk, Water 
of Leith, and Almond — all flow to the Forth, with 
the exception of Gala Water, which runs to the 
Tvv'eed. The geology is most interesting, the rocks 
of the Moorfoots being Lovv'er Silurian ; of the 
Pentlands, Upper Silurian and Lower Old Red 
Sandstone, the latter consisting chiefly of v-olcanic 
rocks ; and of the plains. Carboniferous, with con- 
temporaneous and subsequent or intrusive igneous 
rocks. Coal has been largely mined for nearly three 
centuries ; and ironstone, oil-shale, and fireclay are 
also raised. There are large quarries of sandstone 
at Craigleith (q.v.) and elsewhere. Agriculture is 
highly advanced, tliough only 57 per cent, of the 
entire area is in cultivation. Near Edinburgh are 
large market-gardens and sewage-meadows ; and on 
the Esk and the Water of Leith there are paper- 
mills. The county returns one member to parlia- 
ment, and contains the parliamentary burghs of 
Edinburgh, Leith, Portobello, and Musselburgh, 
besides tlie police-burghs of Dalkeith, Bonnj'rigg, 
Loanhead, and Penicuik. Pop. (1801) 122,597; 
(1841) 225,454; (1881) 389,164. Edinburghshire 
possesses four battlefields, Roslin, Pinkie, Carberry 
Hill, and Rullion Green. Among its antiquities 
are the Catstane, the Roman remains of Inveresk 
and Cramond, Ro.slin Chapel, and the castles of 
Borthvvick (q.v.), Crichton, Craigmillar, &c. It is 
rich, too, in fine and interesting mansions, described 
in Small’s Castles and Mansions of the Lothians 
(2 vols. 1883). 

Edison, Thomas Alva, a notable American 
inv-entor, was born in Alva, Ohio, 11th Febniary 
1847, but his early years were spent at Port Huron, 
Michigan. His father was of Dutch, and his mother 
of Scotch descent ; the latter, havdng been a teacher, 
gave him what schooling he received. Edison was 
a great reader in his youth, and at the age of twelve 
he became a new.sboy on the Grand Trunk Line 
running into Detroit, and began to experiment in 
chemistry. Gaining the exclusive right of selling 
nevv-spapers on this line, and purchasing some old 
type, with the aid of four assistants he printed and 
issued the Grand Trunk Herald, the firet newspaper 
printed in a railway train. A station-master, in 
gratitude for his having saved his child from the 
front of an advancing train, taught him telegraphy, 
in which he had previously been greatlj- intere.sted ; 
and thenceforward he concentrated the energies of 
a very versatile mind chiefiy upon electrical studies. 
He invented an automatic repeater, by means of 
which messages could be sent from one wire to 
another -without the inteivention of the operator. 
His system of duple.x telegraphy was perfected vvhile 
artelegraph operator in Boston, but was not entirely 
successful until 1872. In 1871 he became superin- 
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tendent of the New York Gold and Stock Company, 
and here invented the printing-telegi-aph for gold j 
and stock quotations, for the manufacture of which ! 
he established a workshop at Newark, N. J. , continu- ; 
ing there till his removal to Menlo Park, N.J., in i 
187G. His inventive faculties now getting full play, 
he took out over fifty patents in connection with 
improvements in telegraphy, including the duplex, 
quadruplex, and sextuplex system ; the carbon 
telephone transmitter ; microtasmeter ; aerophone, 
for amplifying sound ; the megaphone, for magnify- 
ing sound. Prom thence also emanated his inven- 
tions of the phonograph, and of a form of telephone, 
and the.practical adaptation of the electric light for 
purposes of illumination. In December 1879 he 
gave an exliibition of a very complete system of 
electric lighting at Menlo Park, when the electric 
light was successfully suhdivided for the first time. 
In 1882 he came to New York to superintend its 
adoption. The ‘ Edison Electric Light Company ’ 
was started there in 1878. In 1888 he brought out 
a greatly improved Phonograph (q.v.). He has 
received the degree of Ph.D. from Union College, 
ami is a cirevaiier oi the Legion of Houowt. 

Edinoiltoil, a large suburban village of Middle- 
sex, lOi miles NNE. of Liverpool Street Station, 
London. Lamb spent his last j’cavs here, and is 
buried in the churchyard ; and here, too, is the 
‘ Bell,’ where John Gilpin did not dine. Pop. of 
parish (1851) 9708 ; ( 1881) 23,463. 

Edmonton, a toAvn on the North Saskatchewan 
River (navigable thither from LakeiVinnipeg), dis- 
trict of Alberta, North-west Territories of Canada. 
Seams of lignite coal outcrop here, and have been 
utilised. There is communication by means of 
traders’ carts with Calgary on the Canadian Pacific 
Railway. The projected Saskatchewan branch 
railway would 'tap this district. 

Edmund, for his braveiy surnanied Ironside, 
king of tlie English for seven months of 1016, was 
son of Ethelred the Unready, and half-brother 
of Edward the Confessor, and is said to have been 
born in 981. He was chosen king by the Londonei-s 
on his father’s death (April 1016), while Canute 
was chosen king at Southampton by the Witan 
generally. Edmund threw himself into tlie stmggle 
vuth characteristic energy, hastily levied an army in 
the western shires, and defeated Canute, first at Pen 
(Selwood), in Somersetshire, and again at Shei-ston, 
in Wiltshire, after a desperately fought battle, 
which the king’s gigantic strength and courage did 
much to udn. He next raised the siege of London, 
crossed the Thames at Brentford, and again routed 
the Danes. Levying a fresh anny, he followed 
them into Kent, and defeated them at Otford 
— liis last victory. At Assandfln (Ashington, in 
Essex), after a desperate battle that raged all day, 
he was defeated, and, says the Chronide, ‘ all the 
flower of the English race ’ perished. This disaster 
compelled him to a compromise with his adveisaries. 
An arrangement was entered into in a conference 
held on (Jlney, an island in the Sevem, by which 
England was divided between the two kings, 
Canute obtaining possession of Mercia and North- 
umbria, while all the south and the headship fell to 
the share of EdnuinJ. It "was also agreed that on 
the de.ath of either, the suiwivor was to succeed 
him. A few weeks after this agi'eement Edmund 
died, November 30, 1016, it has often been asserted 
through foul play, but hlr Freeman’s conclusion is 
that tliis was not the case. 

Edmund, St, the last king of the East 
Angles, was bom in 841, and reigned fiom 855 to 
870. The son of King Alkmund of Saxonv, he was 
adopted by Ofla, king of the East Angles, as his 
heir. Scarcely anything is recorded of his reign 
until the Danish invasion of 866-870. The accounts 


of these years in the chroniclei-s are discrepant ; hut 
it would seem that, after his men had been defeated 
by the Danes, he conceived that the welfare of his 
people would be best furthered if he sacrificed liini- 
self to his enemies. At all events, be was seized by 
the Danes, and slain because he refused to abjui’e 
his faith. Thirtj'-three yearn after his death his 
remains were translated from Hoxne to the church 
of Bury St Edmunds. ' . 

Edmund, St. Edmund Rich, Archbishop of 
Canterbury, was bom at Abingdon in the end of 
the 12th century. Whilst still a child he devdted 
himself to the service of the Virgin, and all his life 
long practised with unaffected devotion the austeri- 
ties of the ascetic spirit in which his mother had 
early trained him. His time was spent between 
Oxford and Paris, at fimt as a student, and after- 
wards as a teacher. He also acquired fame as a 
preacher, and was commissioned by the pope to 
preach the sixth emsade throughout England, about 
the year 1227. Six year’s later, at the instance of 
Pope Gregor-j' IX., he was appointed Archbishop of 
Canterbur-j’, and received consecration on 2d April 
1T34. He artuebed bivciseli closely to tbe ualioual 
party, whose spokesman he became in their remon- 
strances with the king (Henrj' III.), even threaten- 
ing him with excommirnication if he did not dismiss 
his foreign favourites and exclude foreigner’s from 
positions of trust in the realm. But he was by no 
means a prelate of the bold, aggressive type ; on 
the contrary, his gentleness and kindness of disposi- 
tion, together witlr his self-denying generosity and 
personal purity, worrld seem to ftave put him out of 
joint with his age and time. At anyrate, Henry 
III. adroitly; managed to nullify' Ednmnd’s power 
and authority bj’ a resident papal legate j and 
against their conrbined irrflrrence the sarntly arch- 
bishop was unable to stand; Accordingly he 
retired, in 1240, to the abbey of Pontignj', in I ranee, 
where .Stephen Langton and Thomas Becket before 
him had likewise found refuge. He died in the 
same y'ear, on 16th November, at Soisy'. 

Edmund the Magnificent, king of the Eng- 
lish from 940 to 946, was born probably about 922. 
The early years of his reign were spent in an atteiijpt 
to subdue the north of England to his rule, which 
occasioned a revolt ; this, however, he succeeded m 
putting down, and then he proceeded to conquer 
Mercia and the five towns of the Danish coiifeder- 
acy', in 941 or 944, and also Cumbria, whicli he 
intr’usted to Malcolm of Scotland, on conditioir 
that he should be ‘ his fellow- worker by sea and * 
land.’ Edmund was slain by an outlaw at Puckle- 
churcli, Gloucestershire, on 26th May 946. 

Edmunds, George Franklin, senator, bom 
in Richmoird, Vermont, in 1828, sat in the state 
legislature in 1854-59, in the state senate in 1861-62, 
and fr om 1866 in the Uirited States senate, of which 
he was president pro tcmpoix after Mr Arthur 
became president of the United States. Here he 
took an active part in the prosecution of President 
Johnson, served on many' important committees, 
and was author of the ‘Edmunds Act’ (1882) for 
the suppression of polygamy in Utah, as well as of 
a similar’ act passed in* 1887. 


Edom (Heb., ‘red’) is given in Genesis as the 
surname of Esau (q.v.), who, after leaving his 
father’s house, went with his family' to ‘Mount 
Seir,’ which he took from its earlier inhabitants, 
the troglodyte Horite.s. The name Seir or Edom 
was applied to the whole country extending from 
the Dead Sea southwards to tire Gulf of Akabah, 
.and bounded on the \V. by the wilderness of 
Paran, and on the N. and NE. by the ’wilderne.^s 
of Sin and the land of Moab. It was about 100 
miles long from north to south. The mountains 
of Edoin are steep, bare masses of chalk and 



EDRIOPHTHALMA.TA 


EDUCATION 


porphyry, ‘ far from the fat places of the earth and 
from the dew of lieaven above,’ where men could 
only ‘live by the sword’ — i.e. by robbery and the 
chase (Gen. xxvii. .S9, 40) ; but from the mountains 
(now called Esh-shei-a) lying east of the Arabah 
(Wady Monsa), and their northern continuation 
Jebal, stretched a plateau favourable to vine- 
growing and tillage. On tliis side of the country 
lay the chief town, Sela, on the eastern slope of 
Mount Hor (4320 feet), the highest peak of Mount 
Seir, and also the other towns Maon (now Maan), 

■ Bozrah (now Buseirah), Punon, and the- seapoi-ts 
Elath and Ezion-geber on the Gulf of Akabah. The 
road taken by pilgrims from Damascus to Mecca 
passes through Maan, and doubtless the same route 
was taken in ancient times by the carai’ans from the 
Gulf of Akabali and Central Arabia to Damascus 
and the E\iphrates, which developed the trade of 
Elath, Selah, and Bozi-ah. The Edomites were 
recognised by the Israelites as a closely-connected 
race, who had attained to settled life and inde- 
pendence before them. Their religion was poly- 
theism. Josephus's reference to an Edomite idol. 
Kobo, is confirmed by the discovery of the name of 
an Edomite king, Kaus-malaka ( ‘ Kaus is king ’ ), 
on an inscription of Tiglathpileser. The Book of 
Numbers relates that the refusal of tlie Edomites 
to allow the Israelites to cross their land obliged 
the latter'' to make a toilsome journey round the 
whole country to the Promised Land. The Edom- 
ites were conquered _ by Saul and subdued by 
David, and were subject to Judah till the reign 
of Joram. Again conquered by Aniaziah and 
Uzziah, they regained their independence under 
Ahaz. After the fall of the kingdom of Judah, 
they became master's of Hebron ^nd southern Pales- 
tine; but, after being defeated by Judas Macca- 
breus about 165-104 B.C., they were completelj’ 
subdued by John Hyrcanus about 126, and com- 
pelled to be circumcised. From about 300 B.C. 
tire eastern part, with the capital Selah (Petra), 
had been in the hands of the Nabatheans, and froitt" 
the tiirre of John Hyrcanus the western part 
(Idumtea) ■was held by Jewish governors, one 
of whom. Antipater, through the favour of the 
Roman emperor, became procurator of all Judaja 
in 47 B.C. His son, Herod the Great (q.v.), 
founded the last Jewish dynasty. After the 
destruction of Jerusalem (70 A.D.) the country 
was merged in Arabia . Petrrea, and the name of 
Iduma;a disappears from history. See Petra. 

See Laborde and Linant, Voyage dt VArabie PetrCc 
(Paris, 1830); vol. ii. of Lord Lindsay’s Letlers on 
Egypt, Edom, and the Holy Land (3d ed. Lend. 1839); 
vol. iii. of D. Koberts and G. Croly’s The Holy Lund, 
Syria, Idumcea, tfcc. ( Lond. 1849 ) ; Paliner, The Desert 
of the Exodus (Lond. 1871); voL i. of _De Luynes’s 
Voyage d’ Exploration a la Mer Morte, Ci Petra, <tc. 
(Paris, 1874). 

Eclriopllthalinata(Gr., ‘sessile-eyed’), a sec- 
tion of higher crirstaceans, including the sirrtpler 
and more primitive fornrs, in which the eyes ary 
sessile, not stalked. The title includes the Amplri- 
pods (e.g. sandhopper), the Isopods' (e.g. wood- 
louse), and is equivalent to Artlrrostraca. See 
Crustacea. 

Edrisi (whose full narrte is Abu-’Abdallah 
IMouaisimed EsH-SHERtF EL-EDRrSi), one of the 
nrost emiirent Arabic geographer's, was bor-n at 
Ceirta in 1100. He belonged to the princely family 
of the Hairrmddts of Malaga, and traced his pedi- 
gree up to Fatima, the daughter of the Prophet 
Slohamrned. Tradition avers that he studied at 
Cordova, and in youth he cer-tainly travelled in 
Spain, Bar-bar^-, and Asia Minor. He then settled 
at the court of the enlightened king of Sicily, Roger 
II., who covered hiitr with Irorrortr. Edrisi made 
the king a silver map of the world and a celestial 


sphere, and Roger invited him to write a description 
of the earth foirnded rrpon direct observation. For 
this purpose traveller's were sent on journeys of 
exploratron to many parts, and were directed to assist 
liiirr b}'. sending their itineraries, their measure- 
ments of longitudes and latitudes, their observa- 
tions and adventures— in short, all they had seen or 
heard on their journeys. The collectiorr of this 
material occtrpied nrany years, and Edrisi’s Descrip- 
tion of the World (Nvzhat-cl-3hishtuk), or ‘Book 
of Roger,’ as it was also called, was not completed 
till 1154. Uneqrral in its execirtion, and better for 
Western than for Eastern lands, it is nevertheless 
a work of the highest value and authority, and 
stands in the very fir-st rank of medieval geo- 
giuphies. A rtrere abstract of it was first edited 
tn Arabic, very inaccrrrately, at Rome in 1592, 
under the rrristaken title of Nubian Geography, and 
reprinted in the monaster' 3 ’ of Khesriran, in the 
Lebanon, with Syriac characters, in 1597. The first 
puhlished translation was a Latin one, made in 
Paris (1619) by Gabriel Sionita and Johannes 
Esronita, a work teeming with the most absrrrd 
blunders; and Dontenico Macri translated tliis 
Latin translation into Italian. Rosario Gregorio’s 
Latin ver-sion of tbe portion referring to Sicily was 
published with tbe text in 1790. Portions of the 
Arabic text, with cornmerrts, have been separately 
published ; the chapters relating to Africa and to 
Spain by Hartmann (Gottingen, 1796); tliose con- 
cerning Syria by Rosenmiiller ( 1828 ) ; and those on 
Africa and Spain again (admirably) by Dozy and 
De Goeje (Arab, and French, Leyden, 1866). The 
whole work was done into French, not very satis- 
factorily, from two MSS. in the Bibliotlrfeque 
Nationals, by Amddee Jarrbert (Paris, 1836^0), 
but the entire Arabic text has never been edited. 
Edrist was also the author of a larger geographical 
work, which has amrarently been lost, and of a 
treatise on herbs. He died about 1180. 

Education. The word education, though 
etymologically distingrrishable frorir instruction, is 
generally held to signify the teaching, training, 
and discipline by means of which the yoirng are 
prepared for the business and the duties of life. 
The French, word cnseigtiewcnt, arrd the German 
die Erziehung, are coritmonly rrsed with a similai'ly 
corrrprehensive rrreaning, arrd are rrnderstood to 
extend to the entire school-systerrr, arrd to include 
primary, secondar'y, technical, professional, and 
university education. Under the heads PUBLIC 
Schools (English), Technical Schools, and 
Universities specific information will be found 
relating to several branches of this large subject. 

To trace the history of education and of edu- 
cational theories and ideas in past ages would be 
impossible in this article. The student who would 
do this would find in the Ecpublic of Plato, and 
the Cyropeediu and Mfcmorabiiia of Xenophon, and 
in the Socratic dialogues generall}', a reinesen- 
tation of the ideal of education which prevailed 
among tbe Greeks, of the importance attached to 
music and dialectic in the training of the ajsthetic 
and the logical faculties, and to g>'mnastics and 
tbe exercises of tbe nalfestra in tbe development of 
beauty and strengtli in the human body. The 
value of oratory as one of the means by which tire 
Roman youth might be trained and become qrrali- 
fied to rule is in.si.sted on by Cicero and Quintilian. 
The triviiim and the micalj-ii<ium—t\ie seven .studies 
of the monastic schools in the middle ages_: gram- 
mar, dialectic, rhetoric, music, arithiuetic, geo- 
metry, and astronomy — are mainly interesting to 
a modern student as pi-oofs that the Fatliei's_ of 
the church and the schoolmen of the Alexandrian 
and Latin schools were more concei-ned to secure 
intellectual gjunnastic, and formative or dis- 
I ciplin.al studies, than those arts and accomplish- 
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ments 'ivliicli had a more obviously practical use. 
For the churchman the discipline of the seven 
liberal arts just enumerated constituted his main 
professional equipment. For the knight and the 
squire it was deemed necessary to add to some 
knowledge of these arts the discipline of hunting, 
riding, swimming, boxing, hawking, and shooting 
with the bow. But for both, the ideal education of 
tlie middle ages wtis rather that of a ti-aining which 
should develop the best powers and faculties of the 
individual, than of discipline consciously directed 
towards material ends, or towards industrial or pro- 
fessional success. The Itevival of learning and the 
Reformation (see llEX.tlsSANCE) had the effect of 
enlarging, though not of materially modifying, the 
conception of a liberal education which had prevailed 
from the 4th to the 15th century. A reference under 
their several titles to the great names which have 
been associated with speculation or with practical 
experiment in the domain of education will enable 
a reader to trace the gron-th of the ideas by which 
successive generations have been dominated, and 
out of which modern conceptions of the aim and 
work of the schoolmaster have been slowly formed. 
The names of Erasmus, Colet, Ascham, Luther, 
Melanchthon, De Feltre, Sturm, Ratich, Bauer, 
Conienius, iNIontaigne, Locke, Milton, the Port- 
Royalists, Rousseau, Jacotot, Basedow, Rosmini, 
J. P. Richter, Pestalozzi, and Frobel furnish a 
catena of authorities, each of whom represents vividly 
some one phase of thought, or some one form of 
fruitful experiment in regard to the art or science 
of education. For historical and critical memoirs 
of this branch of the subject, and for careful dis- 
cussions on the relative value of the principles 
with which these eminent names are severally 
identified, the reader must be referred to the list 
of books at the conclusion of this article. 

United St.vtes. — In modem times, those 
countries in both the Old and the New World 
which are governed by constitutions of compara- 
tively recent date possess systems of public in- 
struction more symmetrical and capable of easier 
description tlian the educational systems which 
prevau in Great Britain. In the United States of 
America there is no national system, no centralised 
control over public education ; each state having 
its own system, making its own specific appropria- 
tion of money to schools and colleges, and appoint- 
ing its own officers. Yet from the early colonisation 
in New England .and in the southern states each 
state has recognised the duty of making public 
provision for the education of its youth. Except 
in seventeen of the older states the Federal law 
requires the appropriation of one-sixteenth part of 
the land foi\ purposes of education. In the case 
of many of the new states the propertj' thus pro- 
vided has been sold to defray the cost of erecting 
school-buildings; and in none does the provision 
suftice to render taxation imnecessary. In all the 
states education in the primary schools (from six 
yearn to ten) and the ‘grammar-schools’ (from ten 
to fourteen) is gratuitous, and in some, though not 
in all, education in high schools, including a course 
adapted to_ scholai-s from fourteen to eighteen, is 
also gratuitously provided. Compulsory attend- 
ance is enjoined by the law in many of the states, 
but is not uniformly enforced. The great cities, 
and m.any of the counties or subdivisions of the 
states form district administrative units for educa- 
tional purposes, make their own regulations and 
appropriations of money, and appoint their own 
olfacei-s independently of the state bureau. There is 
no general system of training or recognised national 
standard of qualification for teachers ; each state, 
city, or educational body grants its own diplomas ; 
and in some c.oses, though not in all, furnishes a 
•normal school for the training of teachers. Such 


special training, however, is not generally reganled 
as indispensable, and whatever normal preparation 
is afforded is chiefly offered to women, who form 
the staple of the teaching staff’ in the primaiy 
and grammar schools. The head-masters of sucli 
schools, and the teachers and professors in high 
schools, have not generally been in normal semi- 
naries, but have acquired their qualifications in 
colleges and universities. The lack of a complete 
normal system is partly 8up\)lied by teachers’ 
‘institutes,’ or special gatherings for the discussion 
of principles and methods, held under the super- 
vision of the school superintendent or principal 
officials. The periods during which schools are 
required to be open vary in different states ; but in 
many cases the state law is satisfied with the pro- 
vision of instruction for si.x months, and even for 
three or four months, in the year. In all the great 
cities, school-houses, handsomely built' and amply 
provided with educational appliances, are to be 
found ; and a keen popular interest in the efficiency 
of the schools is everywhere exhibited. The course 
of instruction does not materially differ, age for age, 
from that prescribed in England, but it accentuates 
the importance of drauung, of what may be called 
‘oral composition’ and otlier exercises in the free 
use of language, and of the historv' and constitution 
of the United States. Infant schools for child len 
under seven are very rare. The ‘kindergaiten’ 
system for the younger ehildren in the primaiy 
schools, and manual instraction for older scholars, 
have recently been introduced into the general 
school-system of Boston, Philadelphia, and a few 
large towns, but form no necessary pai-t of the 
coui-se of instruction in the states generally, and 
are notably absent in the schools of New 'York 
citjq Chicago, and many places of importance. 
The curriculum of instruction in the high schools, 
though not omitting the studies of Latin and 
Greek, gives greater prominence to modern lan- 
guages and pihysical science than the course of 
study in corremionding schools in, England. 

Canada. — 'The rel.ation of the provinces of Canada 
to the Dominion parliament is vei-y nearly analo- 
gous to that of the states of the American Union to 
the Federal government. Each province has its own 
educational laws and its own department of public 
insti-uction. The schools of Nova Scotia, Briti«h 
Columbia, Manitoba, New Brunswick, and Ontario 
are free ; but in Quebec there is a school-tax levied 
on parents for all children of school age. Through- 
out the whole continent of North America theie 
are many schools maintained by religious bodies or 
by private enterpi-ise and I’eceiving no aid from the 
state. There is no general law which affects the 
freedom of teaching, or requires any proof of edu- 
cational qualification for pereons who act as school- 
teachei's. 

Australasia. — In each of the Australian colonies 
and in New ZeMand, liberal provision is made for 
public education. 'The univereities of JMelboume 
and Adelaide have received large private gifts_ as 
well as piublic subsidies ; and colleges belonging 
to the various religious denominations have been 
affiliated to them. An efl'ective system of public 
elementary schools has also been established. Dr 
R. W. Dale, who in 1888 visited those colonies, re- 
ports that in New South \V ales regulations are in 
force providing that a public school may be estab- 
lisjietr wherever a regular attendance of twenty 
children between the ages of six and fourteen can 
be guaranteed. Free railway p.osses are granted to 
chiklren living in country districts to enable them 
to reach the school nearest to their homes. _ The 
administration of the public schools and training- 
college.s, and the appointment and dismissal pf 
teachei-s, are in the hands of the Departnient of 
Education, presided over by a responsible minister. 
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Local Authorities, called in New South Wales 
Public School Boards, and in Victoria, South. Aus- 
tralia, and Tasmania, Boar'ds of Advice share in the 
management of schools, but have considerably less 
influence than the school boards of Great Britain. 
No aid is given to private or denominational 
schools. Elementary education is free in Victoria ; 
but fees are paid by parents for instruction in such 
‘extra subjects’ as book-keeping, French, men- 
suration, drawing, and history. In New South 
Wales and in South Australia fees are generally 
paid. The colony of New Zealand is divided into 
educational districts, over each of which there is 
a presiding board, elected annually by the rate- 
payers, and possessing considerable powere both in 
regard to the establishment and the control of 
schools. The Colonial Treasury grants to each 
board £3, 15s. for each ■ child in daily average 
attendance, and a further sum for scholai'ships. 
lu the boards are also vested the rents and profits 
from property or endowments for education, all 
donations and subscriptions given for the same 
purpose, and all fees paid for higher education. 
Ordinary elementary education is free. In ail the 
Australian colonies; with tlie exception of Western 
Australia, the teachers are employed by the state, 
not by local managei-s. In Victoria, and to a slight 
extent in South Australia, the principle of ‘pay- 
ment by results ’ is recognised, but generally the 
salaries of teachers are regulated by the grade in 
which they are placed. Very liberal provision is 
made by way of scholarships for encouraging 
scholars of promise to enter higher schools. 

British India. — Education in this great depend- 
ency is carried on by means of two classes of 
institutions— private and public. A public institu- 
tion is' defined to be ‘a school or college in which 
the course of study conforms to the standard pre- 
scribed by the Department of Public Instniction or 
, by the university, and which is either inspected by 
the department, or regularlj’’ presents pupils at the 
public examinations held by the department or by 
the university.’ Schools or colleges not falling 
within this definition are called private. The 
returns for 1886 show that the educational institu- 
tions of all kinds numbered 127,116, and the pupils 
in them 3,343,544. Though these numbers re- 
present a considerable increase on those of the 
previous decade, it is officially computed that only 
one child in ten of school age is actually under 
instruction. The explanation of this fact is to be 
found in the extreme backwardness of girls’ educa- 
tion ; for while less than two per cent, of female 
children of school age are to be found in the schools, 
nearly one-fifth of the whole number of boys of that 
age are under instruction in some fonn or other. 
The public provision consists of institutions of three 
classes-^piYHiori/ schools, which are designed to 
meet the wants of 94 per cent, of the population ; 
secondary schools, in which advanced instruction is 
given in English as well as in the vernacular, and 
which are supposed to be suited for little more than 
5 per cent, of the community ; smA. colleges, which 
give a liberal or professional education, available 
for about 4 per cent, of' the population. The 
attendance in the primary schools amounted in 
1881 to 2,881,934. Of these, about one-seventh 
were in private schools, and scarcely one-twenty- 
fourth were girls. In attendance at the 4160 
secondary schools were 404, 189 boys and 24,904 girls, 
the proportion here being about 16 to 1. There are 
114 colleges in India, attended by 11,501 students. 
The total expenditure on all these was 252 lakhs 
of rupees, of which the government contributed SO, 
local and municipal bodies 48, and the general 
public, in the form of fees or otherwise, 112. All 
schools receiving aid are inspected by government 
officers. Hitherto these officera have been English- 


men of the same rank as the professors of colleges 
and the heads of secondary schools, but the govern- 
ment proposes for the future to avail itself more 
largely of native officers in the ordinary inspection 
of primary schools. Technical and manual training 
will, for the future, be more directly encouraged 
in these schools. The rule on .which the Indian 
government has always ‘been guided is to avoid 
entering into competition with private enterprise, 
to retire from the field of direct instruction wher- 
ever that field could otherwise be well occupied, 
and to help as far as possible, by reasonable sub- 
ventions, the operations of independent institu- 
tions. It has been the avowed intention also of 
the government to restrict gradually its own direct 
official action to the maintenance of a few schools in 
which the system of instraction and discipline shall 
afford a standard for the emulation of private or 
aided schools in the neighbourhood. In a com- 
munity such as India, untrained to self-help, it will 
probably be long ere this ideal policy is carried 
mto full effect. There, even more than in Europe, 
state-aid, though stimulating local efibrt in certain 
favoured conditions, is accmited in too many places 
as a substitute for such eflbi t, and serves to dis- 
courage private enterprise and initiative. 

France. — In France there is now a vei-y com- 
pletely organised system of instruction, superienre, 
secondairc, ct primaire, under the supervision of the 
Minister of Public Instraction, the schools being 
all visited and examined by state officers. The pro- 
fessois in the universities are remunerated by the 
state. The Lycies or secondary schools also receive 
large subventions from the state, those of Paris 
and 't'^ersailles being considered rather higher in 
rank, and having a better paid staff of professors 
and teachers, than those of the provinces. Colleges 
are establishments for intermediate education, main- 
tained at the charge of the local municipalities, but 
without any aid from the central government, except 
the occasional endowment of special chairs and the 
partial payment of a few professors. Primary 
instrncUon is everywhere throughout France gra- 
tuitous. The provision consists of icoles normales, 
(coles primaircs, siipirieures et (lementaires, classes 
cnfuntincs, and (coles maternelles. Except the 
normal schools, which are mainl 5 ' supported by the 
central government, all the primary schools are 
dependent for the principal part of their support on 
local bodies. By the law of 1881 each commune 
is bound to furnish ( 1 ) one-fifth part of the net 
revenue ; (2) the sum derived from a special school- 
tax. In case of the insufficieney of the amount, 
the department in which the commune is situated 
adds to its resources a further sum derived fiom a 
departmental tax of four centimes ; and when, 
as it often happens, these resources prove to be 
inadequate, the state adds a subvention conqjKmen- 
tairc in the fonn of augmentation to the salaries 
of trochei-s, proportioned partly to the rank of the 
diplomas of qualification which thej' severally 
hold. In 1886 there were in France 3,453,071 
children in public schools thus supported, and 
1,067,857 in schools under the private management of 
religious bodies or voluntary teacliere and societies. 

It was tlie opinion of Mr Matthew Arnold (see his 
report on ‘ydiools and Univeraities on the Con- 
tinent’) that the superiority of France oyer 
England was in regard to secondaiy instruction 
very marked ; but that the pi-imai'j' schools were 
not so good, and the scholars, age for age, not so 
advanced as in Great Britain. 

Geeh.4NY. — The organisation of German elenient- 
arj' education in its present fonii may be said to 
have commenced with the Prussian Code of Regula- . 
tious of October 1854. Mr C. C. Periy, who made 
a report to the Englisli Education Department 
and to the Boj'al Commission in 1887, is one of the 
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best English aiithorities on this subject, and he 
points out in detail the manner in winch this code 
has been subsequently modified and enlarged by 
the Falk Laws of 1872. He explains further that 
the elementary schools are divided into <1) those 
with three or more classes; (2) schools with_ two 
teachers; and (3) schools with one teacher, either 
with one class or half-day schools. Eighty is 
jecognised as the maximum number of scholai's 
under one teacher, even under the most unfavour- 
able conditions. In Prussia, Wurtemberg, and 
Oldenburg the Classification of the scholar's is 
mainly by age. The horns of instruction are in the 
lowest division 22 per week, in the middle division 
28, and in the upper from 30 to 32. The middle 
school, which was created by Falk’s regulations, is 
specially adapted to commercial requirements. Its 
syllabus of instruction includes the elements of 
science and at least one modern language, and its 
couree of instniction may extend to agriculture, 
manufactures, mining, or navigation, to suit 
the industrial requirements of different districts. 
Teachers in such schools must have received a 
diploma of special qualification for this higher 
work. All the schools are under the supervision of 
the thirty-six government districts of Prussia. In 
Saxony, elementary schools are divided into 
m-imary, middle, and higher. They also include 
Forthildimgsschtden, which are held in the even- 
ings or on Sundays, and are designed to take up 
and carry forward the work of the elementary 
school. Throughout Germany these ‘ continuation 
schools,’ the need of which is so seriously felt in 
England, form an imjiortaut element in the national 
provision for instruction. The compulsory laws as 
to ordinary school attendance are enforced from the 
age of six to that of fourteen, but generally, if a 
child at fourteen fails to reach the proper standard, 
he may be compelled to attend either another year at 
the day-school, or at a supplementary school in the 
evening or on Sunday. Amon<j so disciplinable a 
people as the Germans, who liave now been for 
several generations accustomed to regard the legal 
obligation of school attendance as a settled prin- 
ciple, the enforcement of the law creates little or 
no difficulty. Fines, however, are imposed, and 
the agency of the police is called into requisition to 
foi'ce the child or a negligent parent to attend 
school. In Prussia, Saxony, and Bavaria the pay- 
ment of school-fees is the rule ; free schools are the 
e.xception. The popular school in these countries 
is a municipal affair ; it is maintained, so far as it 
is not self-supporting, out of municipal resources 
and municipal taxes. The proportion of scholar's 
in schools of different classes maj' be judged of 
from the fact tliat of 158,412 scholars in the public 
schools of Berlin, 8627 were in gijmnasicn or classi- j 
cal schools ; 5552 in rcul-gymnasicn, or fimt-cLass 
modern schools; about 10,000 in other middle 
schools of vai'ious kinds ; and 132,889 in gcmeindc- \ 
schidcn, or communal schools. In the kingdom of 
Saxony 5481 were in attendance at gymnasicn, \ 
2788 in rccd-gymnasicn, and -3057 in recd-sclmlen ; 
about 600,000 in the popular schools, and 1892 in 
continuation schools, air M. Arnold, in his in- 
teresting pariiamentary paper ‘ On Certain Points 
connected with Elenientarj' Education in Germany, 
Switzerland, and Fi'ance’ (1886), speaks strongly 
in favour of the German seliools, and contrasts 
them and their work favour.ablj- with those of 
England. Tr,aining schools and colleges are more 
numerous than in Great Britain. The coni'se lasts 
either two or three years ; but students are received 
at seventeen in Prussia, and at sixteen in Bavaria, 
Baden, and Hesse-Darmstadt. Although the neces- 
sary' examination for professional certificates is not 
alw.ays limited in Germany to those who h.ave been 
students in training-colleges, there is prob.ably no 


country in Europe, except Switzerland, in which so 
large a proportion of the irublic teachers have been 
trained witli a vierv to their special eniplovment. 

Holland and Belgium.— In both Holland and' 
Belgium there is also a generous state provision for 
primai'j’' education, although there is no enforced 
attendance ; but in the former counti'j’, out of half 
a million of scholar's, 134,172, or rather more than 
one-third, are in schools under private management 
which receive no aid from public funds. In Belgtmn 
the communal schools provided by law are attended 
by 429,724 scholar's, while in other schools— chiefly 
those rrraintained by the church, and instnicted j 
by the members of religious orders — no less than ! 
170,725 are to be found. The communes are 
empowered under certain regulations to recognise 
and to aid the Catholic schools. 

Throughout Germany, Italy, and Switzerland 
the proportion of scholars in the pirblic schools 
is much larger since religious instr'uction is in 
difl'ererrt degrees recognised, and the co-operatida 
of the clergjq both Catholic and Protestant, is 
under certain conditions inrtted in the manage- 
ment of the schools. 

Fees aitd Gratuitous Education in Europe.— 
The Royal Commissioners of Education, whose 
Report (1888) contains a large number of details 
respecting the systems and educational resoiuces of 
foreign countries, thus summarise the general evi- 
dence respecting fees and gratuitous education: 
‘In France, Norway, Sweden, Geneva, Neuchfitel, 
Vaud, Ticino, and Zurich education is free. In 
Austria it is free, except in Bohemia, Moravia, and 
Silesia. In Italy it is free, but in some communes 
an entrance-fee is charged of from 2s. 8d. to 8s. 4d. 
In Bavaria education is generally free ; some 
communes charge 2s. 6d. per head per year. In 
Belgium, 499,699 scholars are free; 89,105 pay fees. 
In Hungai-j’, parents pay 3s. 8d. a year. In Pnissia, 
by the constitution the schools should be free, hut 
the practice varies. "When fees are charged they 
cover 12 per cent, of the cost. In Berne the schools 
are generally free, but Is. 8d.. a year may he 
charged. In Holland there is a mixed system ; 
some schools are free, in some fees are charged. 
In IVurtemberg the seliools are rarely free. In the 
countrj' the fees are 2s. a j'ear ; in the larger towns 
they go up to 3s. 6d. a year. In Saxony there are 
fees ranging in the country districts from fd. to 1 Jd. 
per week ; in towns from ! 2s. to 25s. or 36s. a year, 
according to place or grade of school. In Dresden 
the elementarj' school-fees are 24d. to 3Jd. a 
■week.’ 

Enol.and and AVales.— In marked contrast to 
the symmetrical and comparatively recent and 
complete schemes of public instruction in force in 
other countries, is the system — if so it may he 
called — by which provision is made for education in 
England. It is vei'j' characteristic of the countrv, 
of_ Its genius, its traditions, its history, and the 
idiosyncraejes of its iieople, that many of its iiiwt 
cherished institutions are the result of growth 
rather than of manufacture, have not been con- 
sciously predetei'niined by legislatois or by theo- 
rists, but have shaped themselves by_a process ol 
.slow evolution to suit the changed circumstances 
and needs of successive generations. _ This fact 
rendere a sumiiiai-j- descriiition of English pninavj 
and secondarj' education difficult, if not impossible, 
and obliges the student of the subject to make a 
further ^ance backward into history than wqiila be 
necessary in the pui-siiit of similar researche.s in an) 
other counti'j' in Europe. ' . , xi „ 

Before the Reformation, there were, '"'tth tiio 
exception of the nnivereities, verj' few institutions 
wliicli could be called public, for the advancement 
of leaniiiig. The monasteries had been for centnnes 
the onlj- seminaries in which the sons of geiitlcnien 
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were able to obtain instruction. But here and there, 
granimar-schools bad been founded as chantries or 
. choristers’ schools, or were otherwise connected with 
ecclesiastical establishments. Before the time of 
. Hemy VII. , sixteen such schools had been founded, 
the most notable of, which were Carlisle {temp. 
William II.), Salisbury (1319), Winchester (1387), 
Sevenoaks (1432), Eton (1441), Magdalen School, 
Oxford (1480), and Rotherham (temp. Edward IV.). 
The Tudor period witnessed a very large increase in 
the number. The revival of learning, and the 
increased mental activity of which the Reformation 
was the expression, produced a widely spread de- 
mand for the means of instruction ; and the dissolu- 
tion of the monasteries furnished in many cases the 
resources by which the new grammar-schools were 
erected and permanently endowed. During Henry 
VII.’s, reign, sixteen new foundations were added 
to the list,- including Hull, Reading, Lancaster, 
DIacclesfield, Enfield, and Plymouth ; but all of 
these were rather slendeily endowed. His suc- 
cessor’s reign (1509-1547) witnessed the establish- 
ment of no less than sixty-three new foundation 
schools, of which Wiraborne ( 1509 ), St Paul’s, 
London (1510), Pocldington (1514), Burton (1519), 
Taunton (1522), Manchester (1525), Bosworth 
(1539), Gloucester (1540), Canterbury (1541), Dur- 
ham ( 1541 ), Warwick ( 1545 ), Hemsworth and York 
( 1546), and Ipswich are among the most important. 
In the short six yeare’ reign of Edward VI., fifty 
new schools were added to the list, and among them 
the well-known foundations of Norwich (1547), 
Skipton (1548), Ilminster (1549), Sherbome (1550), 
Shrewsbury (1551), Louth (1551), Sedbergh (1551), 
King Edward’s School at Birmingham (1552), 
Leeds (1552), Stratford. (1553), Giggleswick (1553), 
Christ’s Hospital (1553), and Tonbridge in the 
same year. Even in Mary’s time nineteen new 
grammai'-schools were founded, including Boston 
(1555), Ripon (1555), Hampton (1556), Repton 
(1556), Oundle (1556), St Peter’s, York (1557), 
and Brentwood (1558). During the long reign of 
Elizabeth, one hundred and thirty-eight further 
additions were made to the number, and among 
them are comprised Westminster (1560), Bristol 
(1561), Merchant Taylors, London (1561), Felstead 
(1564), Highgate (1565), Haigur’s great foundation 
at Bedford (1566), Richmond, Yorkshire (1567), 
Rugby (1567), Harrow (1571), Faversham (1576), 
St Bees (1583), Colchester (1584), Halifax (1585), 
Cheltenham (1586), Uppingham (1587), Wakefield 
(1592), and Aldenliam ( 1599)., Eighty-three other 
endowed schools were founded in the reign of James 
I., and fifty-nine in the time of Charles I. A few 
of these, such as Sheffield (1604), the Charter- 
house (1611), Monmouth (1615), Dulwich (1619), 
Chigwell (1629), Exeter (1629), and Tavistock 
(1649), are still prominent; but otherwise it may 
be said that in the 17th century, the grammar- 
schools were poorly endowed and historically in- 
significant. One uniform purpose, however, is 
manifest in the testaments, the deeds of gift, the 
statutes and ordinances by which the character and 
subsequent career of these-scliools were intended by 
their founders to be fashioned. ' It is to enconi-age 
the pureuit of a liberal education, founded on the 
■ ancient languages of Greece and Rome — then the 
only studies which had been so far formulated and 
systematised as to possess a disciplinal character. 
It is generally stipulated in the instrument of 
foundation that the master shall be a learned man, 
apt and godly, qualified to instruct in good lettere 
and good manners, and that he shall receive as his 
pupils children of all rante. 

The period of the Civil War was unfavourable 
to educa.tional enterprise ; and when that period 
ended, new facts, thoughts, and experiences had come 
into prominence, and new views as to the purpose 
170 


of education, and as to the mode by which that 
object was to be attained. The Act of Uniformity 
and the secession of the Nonconformist clergy 
brought home to men’s minds the conviction tliat 
all attenipts to incorporate Puritanism into the 
organic life of the English Church must be aban- 
doned as hopeless, and the Toleration Act wliich 
followed soon after compelled English churchmen 
to recognise for the first time the unwelcome truth 
that dissent must be reckoned with as a fact. To 
the earnest churchmen of the beginning of the 18th 
centnrjq to men like Edward Colston, the founder 
of the great hospital school at Bristol, and Robert 
Nelson, the author of the Fasts and Festivals, it 
seemed that the trae remedy for the social and 
moral evils which they dreaded, was to be found in 
the multiplication of schools of a new type for the 
poor, schools in which the instruction should be 
specially designed both to fit them for the humbler 
duties of life and to attach them to the Church of 
England. It was feared that the prevalence of dis- 
sent would imperil the social order. A dread lest 
the poor should be encouraged by it to forget the 
duties of their station, and to encroach upon the 
privileges of the rich, is very manifest in much of 
the literature and some of the legislation of the 
age. There is a- very significant passage in the 
sermon of Bishop Butler which he clelivered at one 
of the earliest of the annual festivals of the charity 
children at St Paul’s : 

‘ The design ’ of these institutions, the bishop 
said, ‘ was not in any sort to remove poor children 
out of the rank in which they were bom, but keep- 
ing them in it, to give them the assistance which 
their circumstances plainly called for, by educating 
them in the principles of religion as well as of ciyil 
life ; and likewise making some sort of provision for 
their maintenance, under which last I include cloth- 
ing them, giving them such learning — if it is to be 
called by that name — as may qualify them for spine 
common employment, and placing them out to it as 
they grow up.’ 

There is indeed no more striking token of the 
changed feeling with which the rich had come to 
regard the promem of education, and its relation to 
the needs of the poor, than the simple fact that 
whereas in the 16th centuiy men founded Grammar- 
schools, in the 18th they ceased to add to the 
number of such schools, and founded Charity schools 
instead. These institutions rapidly multiplied 
during the whole of the 18th century and in the 
beginning of the 19th. They are founded on a con- 
ception of education partly religious and partly 
feudal, but almost wholly ignoble and humiliating, 
and many of them have lasted down to our own 
day in striking contrast to the grammar-school 
foundations of earlier generations. The charity- 
school children were to be taught the church cate- 
chism, reading and writing, and in a few cases 
arithmetic, but were to be sedulously discouraged 
from attempting to learn more. They were to be 
clothed in a distinctive dress, so as to show that 
they were objects of public benevolence, and to 
‘remind them of their rank.’ But the scholars in 
the gi'animar-schools were, whether the sons of 
gentlemen or not, to be treated as if they were. 
They were to be brought within reach of the 
highest educational advantages which the nation 
could afford ; they were to be encouraged to proceed 
from school to the universities ; and special _ pro- 
vision was always made to tempt into this lugher 
region of learning and of ‘gentilesse’ the child of 
the yeoman and the peasant, in order that, if dili- 
gent and apt in learning, he too might be so 
trained as to ‘ serve God in church and state. 

It is to be obsen'ed that while schools of the 
charity class .were open to girls, the_ whole of the 
grammar-school education was proidded for boys 
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only. There is scarcely a record in all the volu- 
minotis reports of later cluwity commissions, of any 
school whose founder deliberately contemplated a 
lihcral education for girls ; certainlj; not one which 
fulfilled such a purpose, whether it \vas contem- 
plated hy the founder or not. A girl was not 
expected to ‘serve God in church or state,’ and 
was therefore not invited to the_ university or the 
gi-ammar-school ; hut she might, if poor, he needed 
to contribute to the comfort of her ‘ better’s,’ as an 
apprentice or a sen’ant, and therefore the charity 
schools were open to her. 

Elementary Education. — Sucli were tlpe only 
educational resources of a public or quasi-public 
kind which existed in England at the end of the 
18th century. They were at best available for 
only a very small section of the community. 
All other teaching was in private hands. A 
statute in 1779 relieved schoolmasters fi’om the 
obligation which had been imposed on them by the 
Toleration Act, of signing the Thirty-nine Articles, 
and thus gave greater freedom, especiallj' to Non- 
confomiists, in regard to the establishment and con- 
duct of private adventure schools. In 1781 Bobert 
Eaikes of Gloucester established the fii-st Sunday 
school, and was thus the pioneer of the long suc- 
cession of philanthropists who, during the next 
fifty yearn, sought by their own voluntary exer- 
tions to supply to some extent the lack of all 
public or legislative provision for the instraction 
of the poor. In these Sunday schools secular as 
well as I’eligious teaching was at first often given. 
In 1802 Joseph Lancaster, a young Quaker, the son 
of a Chelsea pensioner, published his first pamphlet. 
In it he describes the wretched character of the 
only schools which were then frequented by the 
children of artisans. They were kept by persons of 
the lowest qualifications and of the lowest character, 
the refuse of mechanical trades. He told with 
simple pathos the stoii’’ of his first experiment made 
four yearn before. He had hired a large room in 
the Borough Road, Southwark, and had gathered 
round hiiu nearly a thousand children. Haring no 
adult assistants or money to pay them, he organised 
a corps of the elder boys, to take charge of the rest 
and instruct them under his supervision. He 
possessed a gift for organisation, and a remarkable 
power of securing the loyalty and aflection of his 
scholars. The school was'divided into classes under 
monitom and superintending monitors, and was a 
verj' striking spectacle of order and mental activity; 
the pride, not to say the self-confidence of the 
elder scholars, as they exercised their monitorial 
functions, bein^ very remarkable. 

Meanwhile, Dr Andrew Bell, who was at first 
a military chaplain in India, had been trying 
experiments at the asylum for boys in Madras, 
and had been led by the difficulty of procuring 
adult assistance to the adoption of the same 
device of employing the pupils to instract one 
another. His first pamphlet was published three or 
four years before Lancaster’s, and Lancaster always 
acknowledged his obligations to it. Botli men 
were enthusiasts, and both believed that a wonder- 
ful discovery had been made, which would have the 
eftect of extending, at a small cost, the blessings of 
education to large numbei-s who had hitherto been 
without the means of instiuction. And they were 
not whollj' wrong. They overestimated, no doubt, 
the value of the teaching which children who were 
themselves little older than their scholai’s could 
give ; but it cannot be denied that under tlie svstem 
some humble nidiments of learning were really 
imparted, and the method of ‘ mutual instmetion ’ 
was found to be not without its moral value in 
encouraging scbolare to put forth their best powers 
and to find a pleasure in helping each other. Edu- 
cationally, there was little or no difierence between 


the ‘ systems ’ of Lancaster and Bell. But the con- 
nection of the one with Nonconformists and of the 
other wth the Church of England, had the effect 
of separating the fi’iends of popular education into 
two ■ camps, and provoking much acrimonious 
controversy. The church catechism and liturgy 
foraied a substantial part of the education given in 
the schools provided under Bell’s method, and while 
the Lancasterian schools were essentially religions 
institutions, the Bible being from the firet a staple 
subject of instmetion, no doctrinal teaching tfis. 
tinctive of any p,articular section of the Christian 
church was permitted to be introduced. Bishops, 
clergy, and eWrehmen generally, constituted them- 
selves into a society for the patronage and perfec- 
tion of Bell’s system. The main supporters of the 
efforts of Lancaster were Liberal churchmen. Non- 
conformists, and the powerful body of Whig noble- 
men, statesmen, and litttrateurs who founded the 
Edinhnrqh Review, the Penny Magazine, and the 
Society for the Diffusion of Useful Knowledge. 

In 1808 the Royal Lancasterian Society, after- 
wards better knonm as the British and Eoreim 
School Society, was founded ; and in 1811 the 
National Society for the Education of the Poor in 
the principles of the Established Church. It may 
be added that neither of the two great societies 
had much reason to be proud of its founder. 
Lancaster’s enthusiasm was little controlled by 
prudence. He was thriftless, unmethodical, head- 
strong, and fatally incapable of working well under 
the advice even of his most genwous mends. He 
quitted in anger the Society which for a time hoie 
liis name, and died in poverty in America. Bell 
was vain, self-seeking, not vei-y^ scrapulous, and 
filled with an extravagant sense of the value of Ins 
own invention, and of the worthlessness of all learn- 
ing of other kinds. He received several valuable 
pieces of ecclesiastical preferment, and died rich. 
(See Professor Meiklejohn’s Life of Bell, 1881.) 
Not till they •were comparatively free from some 
of the personal associations connected ■with the 
founders of the ‘ monitorial system,’ did the National 
and the British and Foreign School Societies enter 
fairly' upon that long career of honour and of public 
usefulness wliich they' have pursued to this day. 
The former society was far the more powerful. It 
received larger support, and ‘ National ’ schools 
were to be found in remote and thinly- peopled dis- 
tricts, where no ‘British’ school would have had 
any- chance of success. In all the great towns, 
however, and in many- small ones, the unsectanan 
schools were large anil flourishing, and shared with / 
the cljurch schools the task of supplying the . \ 
educational needs of the labouring classes. The' 
schools of both classes were mainly- taught by- young 
monitora. Fees were cliarged varying with the 
industrial and social condition of the places in 
which the schools were situated. A useful though 
humble standard of elementai-y- instruction was 
reached, and in ‘British’ more often than in 
‘National’ schools a successful eflort was made to 
raise the standard by- the introduction of geography 
and history, and by- lessons on objects and on 
common things. 

Puhlia Measxtrcs for Elementary Education.— 
Pi’actically, it may be said that the firat .sign ot 
interest in public instmetion evinced by parliament 
was the appointment in 1810 of a select committee 
of the House of Commons on the education of the 
lower classes of the metrojiolis. It was presided 
over by- Heniy Brougham, and it reported ‘ there 
was reason to conclude that a very large number 
of pioor children are wholly without the means ot 
instmetion, although their parents appeared to be 
vei’y desirous of obtaining that advantage for them. 
The committee enforced strongly the necessity' for 
some measures whereby- the deficiency in the means 
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of instraction might be supijlied. But no immediate 
action ^Yas taken on this report. In 1832 Lord 
Altliorp procured the assent of the House of Com- 
mons to a vote of £20,000 for the erection of school- 
huildings in England, and this sum was distributed 
through the Iiands of the National Society and 
the British and Foreign School Society. But the 
grant did not contemplate the maintenance of. 
schools, or any prolusion for instruction or inspec- 
tion. Tlie administration of this sum was intrusted 
to the Treasury. In 1835 Lord Brougham brought 
before the House of Lords his celebrated series of 
resolutions, declaring that it was incumbent upon 
parliament further to encourage the establishment 
of schools, and to, provide seminaries for the train- 
ing of teachers. A more effective step was taken 
in 1838, when another committee of the House of 
Commons, under the chairmanship of Mr Slaney, 
reported still more strongly to the same effect, and 
appended to its report ample statistics and testi- 
mony respecting the educational destitution, espe- 
cially in large towns. The establishment in 1839 
of a committee of Council on Education, at the 
instance of the Marquis of Lansdqwne and Lord 
John Russell, was the first step towards the founda- 
tion of the present system of public elementary 
education, and the administration of a parliament- 
ary "rant in aid. The committee was to be com- 
posed of the Lord President of the Council and 
four other of Her Majesty’s ministers ; and to the 
board thus constituteil was intrusted the applica- 
tion of any sums which might be' voted by parlia- 
ment for the puiqiose of education in England and 
Wales. The first secretary and chief adviser of 
the committee was Dr J. Philips Kay (aftenvards 
Sir James Kay-Shuttleworth ), a man of singular 
energy, who entered on liis work in a spirit of 
hopeful enthusiasm, which had been largely stimu- 
lated and guided by his study of the state of 
education in foreign lands, particularly in Switzer- 
land, Prussia, and Holland. To his mind the firet 
task to be performed was the establishment of a 
normal school for the training of teachers, and 
pending the realisation of this project, one of the 
earliest grants made by the new committee of 
Council was one of £10,000, in equal proportions 
to the two gi-eat societies, each of whicli, however, 
had before this time been accustomed to receive 
intending teachers for three mouths’ attendance 
at its model schools at Westminster and at the 
Borough Road, to ‘learn the system.’ 

Second only in importance to the training of 
teachers was, in the judgment of the first com- 
mittee of Council and its secretary, the inspec- 
tion of all aided schools by a skilled agency. In 
tlie Minutes of Council presented to parliament 
in 1840, it was expressly provided that the right 
of inspection would be insisted on in all cases 
in which a gi-ant was made. Nevertheless, with 
a view .to conciliate the religious bodies with 
whom from the first the committee proposed to 
work, it was agreed tliat all schools connected 
witli the Church of England should be visited by 
clergymen approved by the Archbishop of Canter- 
bury, and that the British and Foreign School 
Society, which did not invite inspection in reli- 
gious knowledge, should have its work examined 
hy laymen whose names, had been previously ap- 
proved by tlie committee of that body. The pro- 
ject of establishing a state training-school was 
most distasteful to the bishops and other authori- 
ties of the English Church, and was owing to their 
opposition most reluctantly abandoned. • But tlie 
energy of Dr Kay, secondeil bj' that of his friend 
Mr E. Carleton Tufnell, was not to be daunted, 
and by their joint personal eft'orts a training-school 
was established at Battersea, in which some of' 
the earliest experiments were tried in England to 


systematise the professional training of teachere. 
Two years afterwards, in 1842, the government con- 
sented to make grants to the institution, both for 
maintenance and for the extension of the buildings. 
In the following year the National Society took 
over the whole establishment, which has existed 
ever since as one of the most successful of the train- 
ing institutions for schoolmastere in connection 
with the. Church of England. Nearly at the same 
time the British and Foreign School Society en- 
larged and adapted Joseph Lancaster’s old premises 
in the Borough Road, and established in connection 
with the well-known model school a residential 
institution for training teachers, both male and 
female. In 1842, under the administration of Sir 
Robert Peel, Sir James Graham made proposals in 
' the educational clauses of the Factory Regulation 
Act, which, had they been carried out, would have 
had the effect of providing schools for the poor at 
the cost of local rates, and enforcing in them tlie 
attendance of all children partially employed. But 
the incidental provision in this bill, that the reli- 
gious instniction in the proposed factory schools 
should be in accordance with the principles of the 
Church of England,- although dissenting parents 
were to be allowed to claim exemption for their 
children from such instruction, alarmed the Non- 
conformists throughout the kingdom. It gave 
them an opportunity to hinder this new step in 
advance, fearing it might give an unfair advan- 
tage to the Estiiblishment, even as the ecclesias- 
tical dignitaries had already objected to the pro- 
vision of national and unsectarian training-colleges 
through a fear lest the interests of the church and 
of religion should suffer. 

Experience of this kind of failure served to nan'ow 
the field of possible useful notion on the part of the 
government, and in 1846 new Mnutes of Council 
were issued, which proceeded frankly on the prin- 
ciple that the existing religions agencies should be 
utilised and aided, and that no independent state 
system should be attempted. The parliamentaiy 
grant for school building and’ Inspection had already 
risen to £100,000; and it was now proposed to 
make further gi-ants in aid, with a view to render 
existing schools efficient. Tlie primaiy' object of 
these proposals was to improve the qualifications 
of teachers. This object was to be attained ( 1 ) by 
granting certificates of merit to schoolmasters and 
mistresses who, after examination, proved to be 
fit for the work ; (2) by aiding training institutions 
(nine of which had bj^ this time been reared by the 
two gieat societies), and supplj’ing students in 
them with scholai'ships to defray the cost of their 
training ; ( 3 ) by creating a body of pupil-teachei's, 
wlio at the age of thirteen should be regularly 
apprenticed, and afterwards should take part in 
the instniction of scholars, and be themselves 
annually e.xamined, with a view to their sj-stematic 
preparation for ultimate emplojunent in charge of 
schools. This was in fact the main feature of Sir 
James Kay-Shuttleworth’s scheme. He had been 
much impressed with the successful working of 
school apprenticeship in Holland, and he had been 
equally impressed with the failure of the monitorial 
system of Bell and Lancaster, which still provided 
the staple of the teaching power in the schools of 
the National and the British and Foreign School 
Societies. The Minutes of 1846 provided that 
graduated pei-sonal payments of from £10 to £20 
should be made to each pupil-teacher during the 
years of his apprenticeship, on condition of his 
pa-ssing an examination suitable to hi.s ago. At 
the end of his or her teim of service, the way was 
open to further training by means of a scholarehip 
in a normal college, and thus provision was made 
for recniiting the r.anks of tiie teacher’s profession 
with suitable candidates. By the same minutes 
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liead-tsaoliei's posses‘5ing certificates wove entitled 
to receive gi'ants of from £15 to £30 a year from 
the Treasmy in augmentation of their salaries. 

It is very characteristic of the spirit in v,-hicU 
the whole enterprise 'originated, that Shuttleworth 
tried at this tune several experiments vyhich it 
soon became necessary to abandon, hut which were 
not without their value in detevminin" the future 
course of the department, and of guarding his siic- 
cessore against mistakes. He formed, very natur- 
ally and honourably, a conception of his office as 
one for the direction and control of methods of 
education, as well as for the aid of local and de- 
nominational effort. Accordingly tlie committee 
of Council invited various teachers and professors, 
of whom Mr Hullali and Mr Butler IVilliams were 
the most distinguished, to "ive public lectures, 
first at Exeter Hall, and afterwards in various 
provincial centres, on the best methods of teaching 
singing, drawing, phonic reading, writing, arith- 
metic, and tlie like. Text-hooks on tliese subjects 
were published under the express sanction of the 
committee of Council ; and subsequently official 
lists of approved school-books and manuals were 
issued under the same authority. Experience, 
however, soon rendered it necessary to retreat from- 
the position thus tentatively occupied. Not onh’ 
the interests of publishers, but the larger educa- 
tional interests of the ablest school-managei's and 
the most original and e.arnest of the teachers, were 
found to be incon.sistent with the prescription 
by authority of particular books, machinery, and 
methods. Soon it became apparent that in admin- 
istering grants in aid, it was tlie duty of the central 
government to recognise every form of good work, 
and to leave the largest possible freedom to the 
producers of books, the inventors of methods, and 
the managers and teachers of schools. Herein the 
action of the state in England and Scotland has 
always differed materially, alike from the bureau- 
cratic systems of national education which pre- 
vail on the continent of Europe, and from the 
organisation of public instruction in the various 
states of the American Union ; for in all of these 
public authority extends to methods, text-books, 
organis.ation, machinery, time-tables, and the like, 
anil leaves less liberty of choice to teachers. The 
principle which, by gradual evolution since 1846, 
has established itself in England, and is not now 
likely to be departed from, is one essentially suited 
to the genius and traditions of the English race. 
The department of the state intrusted with the 
duty of administering the parliamentary gi-ant does 
not e.xist for the purposes of imposing on the nation 
its own educational theories, or of prescribing in 
all cases what shall be learned and how it shall be 
taught._ It simply distributes a sum of public 
money in aid of local eft’ort, leaving to the managere 
the fullest freedom of administration and initiative 
in the choice of teachers and of processes of teach- 
ing. At the same time it reserves to itself the 
power to lay down the conditions under whicli the 
grant shall be obtained, and to proportion the 
amount of that grant to the number of the scholais 
and to the actual efficiency of the school. 

How elleotual was the stimulus given to local 
eflort by the Minutes of 1846 may be judged from 
the simple fact that by 1849 there were in England 
6S1 certificated teachei-s and 3580 pupil-teachers. 
In two years more there were 1100 certificated 
teachers and 6000 pnpil-tcachers, and twenty-five 
training-colleges ; and by 1859. the number of cer- 
tificated teachers had risen to 6878, and the number 
of pupil-teachera to 15,224. The state had contrib- 
uted upwards of £1,000,009 towards the erection 
of new schoolrooms, and the annual grant had 
risen to £836,920. Two .important steps in advance 
had meanwhile been taken. Under the name of 


capitation grants, additional .sums had been granted 
to school -managers in aid of the general expenses 
of the school over and above the special grants 
already made to teachers and pupil-teachere in 
augmentation of their salaries. An act of parlia- 
ment in 1856 had established the office of Vice- 
president of the Privy-council on Education, and 
thus provided that a minister should be responsible 
to the House of Commons for dispiensing the grant 
hitherto distributed on the responsibility of a 
departmental committee. 

In 1858 a Koval Commission, under the presidency 
of the Duke of Newcastle, was appointed to inquire 
into the present state of popular education. The 
public reasons as.signed for instituting such an 
ini'estigation were the rapiid increase in the annual 
grant demanded from parliament — from £100,000 
in 1846 to £663,435 in 1858— and the misgivings 
entertained by many jiersons as to the worth of 
tlie results attained by the nation in return for its 
outlay'. The Commission reported in 1861. Among 
the general conclusions arrived at, the most import- 
ant were that the existing system had already 
reached one-eighth part or the population, hut 
that the attendance of even this numoer was often 
irregular ; that the aided schools were far more 
efficient than the unaided and private adventure 
.schools ; but that even in the best schools only a 
small proportion of the scholars, not exceeding 
one-fourth, were successfully' educated ; and that 
the sy’stem provided no check on the tendency of 
many' teachers to neglect the rudimentaiy sub- 
jects and the younger classes. The commissioners 
pointed out that some evils had arisen, and were 
likely' to increase, owing to the practice of making 
direct pereonal payments to teachers and pupil- 
teachere ; and they recommended that all grants 
should in future be paid directly to the managers, 
who should be left to make their own contracts 
with teachers. Tliey further recommended that 
one part of the grant paid to a school should be 
made by' the committee of Council out of funds 
annually provided by parliament, and that another 
p.art should be fumished by means of a county' mte. 
But the principle on which public subsidies were to 
be made in aid of schools was insisted on with 
gieat distinctness — the one way' of securing the 
efficiency' of a school was declared to be ‘ to institute 
a searching examination of every child in all the 
schools to which grants were to be paid, and to 
make the prospects and position of the teacher 
dependent on the results of this examination.’ 

The Iicviscd Code of 1SG3 . — Mr Lowe (after- 
wards Lord Sherhrooke) was in 1861 the Vice- 
president of the Council, and Mr Lingcn (after- 
wards Lord Lingen) was the pei-manent secretary', 
and it fell to them to devise nreans for giving 
effect to the reconrmendatiorrs of the Commissron. 
Both were greatly- inrpressed rvitlr the growrng 
inconvenience to the state of -the sy'stenr of per- 
sonal pay-merit to teachers whom tlie government 
bad no power to appoint or to dismiss. They' 
saw with alarm the creation of a body' of vested 
intei'ests which it would every- y-ear become more 
difficult to deal with or to destroy-. The Eevised 
Code of 1862 .supplied a very- drastic and sunuuary 
remedy for the evils to which the commissionere 
had directed attention. It abolished once for all 
the personal relation between the department arid 
the teachers, and proposed to make the gi'ant to 
each school, in one sum, to the local manager's. B 
did not adopt the suggestion of the commissionci's 
so far as the aid to schools by means of a county 
rate was concerned -, but it proposed that thc yvhole 
of the grant should come from the Consolidated 
Fund, and that in determining its arriount the 
re.sults of examination in reading, writing, and 
arithmetic should alone be considered. It is vciy 
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characteristic of the spirit in wliich this measure 
was adopted, that Mr Lowe, in recommendin" it to 
the House of Coiuiuons, said in effect : ‘ I do not 
promise tliat the system sliall he economical, or 
that it will prove efhcient. But if it is not efficient 
it will he economical ; and if it i^ not economical it 
will certainly he efficient. ’ 

The measure hecame law, hut not witliout experi- 
encing vehement opposition. Part of this opposi- 
tion arose froih what was felt hy many as a hreach 
of faitli on the part of the government towards the 
large army of teachers whose stipends had heen 
directly augmented hy grants, and part of it was 
based on educational considerations. The govern- 
ment, it was said, was abandoning a position of 
much usefulness in ceasing to make grants of books, 
and to encourage hy means of higher allowances the 
attainment of superior qualifications hy teachers. 
Tlie new code recognised no other results than pro- 
ficiency in reading, writing, and arithmetic. It 
provided only a meagre course of instruction up to 
the age of twelve, and it was thus certain to lead 
teachers to take a narrow and mechanical view of 
their work. One effect of the new arrangement 
was that during the first five years after 1862 the 
amount of the grant steadily declined from £813,441 
to £649,307. Another was that increased attention 
was certainly paid to the accurate teaching of 
elementary subjects, and that any temptation which 
may heretofore have led teachers to neglect the 
rank and file of their scholars, especially in the 
lower classes, was effectually removed. In 1867 
the Vice-president, Mr Corry, so far modified the 
rigidity and narrowness of the code of 1862, as to 
provide additional grants on condition that there 
should be a larger staff than the minimum hereto- 
fore required, and that some one additional sub- 
ject— grammar, history, or geograjjhy — should he 
taught. 

2/46 Education Act of 1870 . — The memorable 
parliament of 1868, under the administration of 
ilr Gladstone, was in many respects the most 
important parliament, from an educational point 
of view, which ever sat in England. It not only 
saw the enactment of the great measure for 
the reform of endowed schools, for which see the 
section infra on secondary education, hut Mr 
Foreter, the Vice-pr esident of the Council, succeeded 
' in 1870 and 1871 in carrying through parliament 
the Education Acts for England and Scotland, 
which will always he associated with his name. 
Before preparing his great measure, he caused a 
special inquiry to he made hy two' parliamentary 
commissioners into the condition of elementary 
education in the four largest towns next to the 
metropolis ; and the revelations of those commis- 
sioners, corroborated hy testimony from all parts of 
England, proved that there was large educational 
destitution, which the voluntaiy system had not 
met and was not likely to meet. Hitherto the only 
initiative had heen taken by voluntaiy bodies 
chiefly connected with the churches ; the govern- 
ment had simply aided e.xisting schools, hut had 
taken no steps to provide new ones. The Act 
of 1870 provided that whenever the voluntary 
supply was insufficient, school . hoards should he 
created with power to levy rates for the establish- 
ment and maintenance of schools, and at the same 
time to exercise hy means of local bylaws the 
power to compel tlie attendance of cluldren at 
school. Tlie main provisions of this important act, 
which may he regarded as forming the corner-stone 
of the English system of primary education, are as 
follows : 

(1) That either hy voluntai^^ effort, or failing 
that, hy the compulsory establishment of school 
hoards, there should he a sufficient supply of public 
elementary schools for every district in tlie kingdom. 


The ha.sis of the calculation was that accommodation 
was to he provided for one-sixth of the population. 

(2) That eveiy such public elementary school 
should he taught hy a properly qualified teacher, 
should he open to the inspection of Her Majesty’s 
.inspectors, and should conform to regulations to he 
prescribed from time to time in tlie code. 

(3) That in all public elementary schools, what- 
ever religious instruction was given should he 
imparted at the beginning or end of the school 
meeting, and that an unbroken period of two hours 
in each_ meeting should he devoted to secular 
instruction. 

(4) That a time-table setting forth in detail the 
horn's to he devoted to religious and secular 
instruction should he publicly displayed in each 
schoolroom ; and that parents should have the 
right to withdraw their children from any religious 
instruction or observance which thej' disapproved. 

(6) That in schools provided or managed hy 
school hoards, no catechism or religious formulary 
distinctive of any particular denomination should 
he tauglit. 

(6) That the understanding hitherto existing 
between the department and the religious bodies 
with regard to inspection should cease. No cog- 
nisance was to he taken hy the department of the 
religious instruction in any elementary school ; 
and the inspector, whether lay or clerical, was to 
visit and report on all schools receiving govern- 
ment aid in his district. Since the passing of the 
act no clergyman has heen appointed to the office 
of inspector. 

Advantage was taken of this period of change to 
enlarge in the departmental regulations of the code 
the scope of instruction in the schools. By making 
the fimt of the six standards appropriate to children 
of seven instead of six, and raising the require- 
ments, the scheme of elementary instruction was 
so altered as to contemplate the a^e of thirteen 
instead of twelve as the limit of school-life ; and 
by permitting two additional subjects instead of 
one, encouragement was offered to greater variety 
and intelligence in the teaching. Subsequent 
modifications of the code in 1873, 1874, and 1875 
still further helped to enlarge the curriculum by 
the introduction of a list of specific or additional 
subjects beyond the class subjects, and hy allou'- 
ing grants on behalf of older children who were 
examined and passed in them. Lord Sandon’s Act 
in 1876 gave to school attendance committees in 
places where no school hoards existed the power to 
enforce attendance ; and reeiting and embodying 
former factory acts, made clearer the duty of 
parents to pi'ovide education for their children from 
six to fourteen, unless before that age they should 
have succeeded in passing the standard for exemp- 
tion prescribed hy the local authority. 

■ The period of Mr Mundella’s administration of 
the department, during the parliament of 1880, 
witnessed several significant changes. The act 
passed in that year superseded the optional com- 
pulsion provided hy Mr Forster’s Act and the 
indirect compulsion of Lord Sandon’s Act, by a new 
enactment enforcing on the school aiithoi-ity in every 
district the obligation to make bylaws to compel 
attendance. More important were the educational 
changes nrade in the code which was sanctioned hy 
parliament in 1882. One of its chief provisions 
affected the infant schools. Hitherto almost the 
only test ajrplied to the efficiency of these depart- 
ments was the ability of the little scholars to read, 
write, and count. liow, for the first time, the code 
required that besides a knowledge of these elements 
provision should he made for a regular course of 
object lessons on tlie jrhenomena of natrrre and of 
common life, and also for those manual and other 
employnrerrts which are conrnronly known as the 


EDUCATION 


kindergarten games and occupations. Tiie effect 
of tills lirst ofBcial recognition of the piinciples of 
Frohel and Pestalozzi in their application to infant 
training has keen veiy marked. The be.st English 
infant schools are noiv almost unrivalled for their 
e.Kcellencc. The change effected by the code of 1882 
has not only increased the cheerfulness and- attrac- 
tiveness of the infant schools to the little ones, but 
has had the incidental _ result of securing _ more 
effective, because more intelligent progress in the 
rudiments of ordinaiy instruction. 

One of the most substantial changes in the code 
■vvas to substitute graduated giants for the fixed 
sums ivhich had heretofore been jiaid for instniction 
in such subjects as English grammar and composi- 
tion, geogi'aphy, histoiy, and elementaiy science, 
and thus to recognise diflerences in the quality of 
the teaching. Another change of importance was 
embodied in the provision that scholai-s who were 
deficient in health or mental power mmht be 
exempted from examination without entailing on 
the manageis any loss of grant. Aid with a view 
to avoid too mechanical an estimate of the results 
of instruction, by mere counting of passes, a sub- 
stantial portion of the sum awarded to eacli school 
was to take the form of a ‘merit grant’ to be 
awarded on the inspector’s general estimate of the 
intelligence of the teaching, the tone and discipline, 
and the value and public usefulness of the school 
as a whole. Another object secured at the time of 
the reconstruction of the code in 1882 was the more 
complete organisation of the mspectorate. Powers 
of supervision over the work of district inspectors 
were_ for the first time intrusted to the eight 
divisional chiefs, and arrangements were made for 
annual conferences in each division, and for an 
annual conference of the chiefs with the heads of 
the department in London, with a view to the 
attainment of greater unifoiuiity of judgment 
and of practice in the work of inspector. At the 
same time a new class of officers was created under 
the name of siib-inspeotore, to be recniited from the 
ranks of the assistants, all of whom had been 
distinguished elementary teachers. 

ThcBoyal Commission oflSSG . — The Conseiwative 
government of 1885 being much pressed bj’’ many of 
its own siipportere to reconsider the position in 
which the voluntary schools were placed by the 
rapid multiplication of board schools, and by the 
steady increase in the local rates, nominated in the 
next year a new Koyal CommLssion to inquire into 
the working of the Education Acts. It was urged 
that some changes in the mode of distributing the 
parliamentary grant were yet to be desired, and in 
particular, that the managei-s of voluntaiy schools 
exi)erienced increasing difficulty in maintaining 
them, owing to the unwillingness of many of the 
supporters of those schools to continue making 
voluntaiy subscriptions in addition to their enforced 
contributions as ratepayers. A very strong Com- 
mission, including in itself representatives of all 
shades of educational opinion and all the leading 
sections in religion and politics, was constituted 
under tlic presidency of Lord Cross, and devoted 
two years to a laborious investigation, and to the 
hearing of multitiidinoiis evidence on the whole 
subject. 

The final Report of this Commission, 2 >ublishcd in 
ISbS, was not unaninioiis. The majority desired 
and strongly recommended that school boanls 
should be empowered to subsidise voliintarj- .schools 
at the cost of the local rates ; but an influential 
minority presented an alternative report carnestiv 
deprecating such a coiii-se. -In regard to the more 
distinctly educational problems, the niajoritv and 
minority weic practically agreed on some weighty 
rcconiniendatiom=. They wore unable to advisD'’anv 
ilojiartiire from the principle fii-st insisted on bv 


Mr Lowe, of assessing the share of the public grant 
to managers in jiroportioii to the efficiency of the 
schools as determined by examination ; but they 
suggested several modifications in the apidication 
of tiiat .principle ; and in particular they desired to 
substitute a more general qualitative test of the 
results of instruction, for the method of computing 
any part of the grant by the percentage of passes ; 
anil thus to advance a step further in. the direction 
already indicated by Sir Mundella’s refoniis of 
1882. 'The commissionei-s say on this point : ‘ After 
weighing carefully all the eridence laid before us, 
we are convinced that the distribution of the 
parlianientaiy grant cannot be wholly freed from 
Its present dependence on the results of examina- 
tion, without the risk of incurring gi-eater evils 
tluin those which it is sought to cure. Nor can 
we believe that parliament will long continue to 
make so large an annual gi-ant as that which now 
appears in the education estimates without in some 
way satisfying itself that the quality of the educa- 
tion given justifies the exiienditure.’ Other recom- 
mendations on manv points of detail — e.g. on moral ■ 
training and discipline, on inspection, on drawing 
and manual e.xercises, and on the e.xceptioual help 
required in small rural schools — ^^vere made by the 
commissionei's, and in the code of 1889 some of those 
recommendations were j)racticallj^ embodied; but 
the govemment of the day jiromptly disavowed any 
intention of introducing such measures of relief to 
voluntary schools as would legalise the ai>i)ropria- 
tion of mono}’ from the local rates for their main- 
tenance. 

It is fitting to close this narrative of legislative 
and administrative measures by placing on record 
the figures representing the i)resent statistics of 
educational provision, as compared with those of 
the year 1870, before the passing of the Education 
Act. At that time the nuniber of schools in 
England and Wales receiving government aid and 
inspection was 95C3, the number of scholars 
1,152,389, the staff of certificated teacher's was 
12,467, and the amount of the govemment grant 
was £464,943. The report of the Education De- 

E artment for 1888 shows the number of schools to 
e 19,267, containing 29,098 separate departments 
under head-teachers. The number of scholars was 
4,660,301, and of certificated teachera 43,628, while 
the annual vote for education submitted to parlia- 
ment in 1888 amounted to £3,071,1547. The progress 
made in the metropolis alone places the influence of 
the Education Act in a yet more striking light. 
In 1870 the sole provision for elementary education 
made by National, British, Wesleyan, Catholic, 
and other voluntary schools extended to a quarter 
of a million scholars. During the eighteen yearn 
following, the School Board for London erected 
upwards of 400 new schools, each in three depart- 
ments, for bo 3 ’s, girls, and infants, and Avith 
.accommodation for 407,638 additional children, 
while the accommodation in tlie voluntaiy schools 
amounts to 262,022, and remains substantiallj’ un- 
ch.angcd since 1870. Thus the total school attend- 
ance in the metropolis had risen in 1888 to 009,058. 

Eveninn -schools . — During the year 1888, 917 even- 
ing-schools in England and Wales received aid from 
the parlianientaiy gi'ant, and were attended b.v 
37,309 schol.ars. The number and relatii'e iwpori- 
ance of night-schools considered as factors in the 
systein of elementaiy educ.ation have necessarilv 
diminished, and are I’ikelj’ still further to dimini.sli 
as day-school attendance becomes more nniveraal 
and more eflective. llitherto jmblic aid has been 
offered oiilj- in rcsjicct to those scholai-s who desired 
to sujiplj' the deficiencies in their earlj- education, 
and to pass the examination in one of the seven 
standards. But the friends of night-.schools urge 
that aid should also be given to tho'-e who aim at 


EDUCATION 


higher instruction, and to employment of a more 
recreative kind. At present this desired concession 
lias not been made. Whether young men who 
liave passed successfully through the ordinary ele- 
mentary coui'se, and are presumably getting their 
own living, and are engaged in efforts after self- 
improvement, are the proper objecfs of aid from 
the education grant, is a question of public policy 
on which parliament has not yet decided. 

It may thus be seen -that the , history of element- 
aiy education in England presents a somewhat 
incoherent record of experiments and failm'es, of 
compromises, of measures adopted to meet the 
varying necessities and expeinence of different 
periods, and often of a lack of clear purpose or 
appreciation of the ultimate ends to be attained. 
Nevertheless the nation has undoubtedly anived, 
by paths however circuitous, at a system which 
has covered the countiy with good elementary 
schools, which has provided adequate acconmioda- 
tion for the children of school age throughout the 
kingdom, and which has brought the influence of 
the central government, and the ideal of public 
education which has been sanctioned by parlia- 
ment, to bear upon the remotest village in tlie 
land. It is true that elementary education is not 
wholly gratuitous, for the fees paid by parents of 
the scholars amounted in 1888 to £1,774,626, and 
the fees paid on behalf of indigent children by the 
poor-law guardians reached a total of £59,358. But 
under the provisions of the Acts of 1870 and 1876, 
no child need be excluded fi-om school on the 
ground of poverty, and practically the rudiments 
of instruction are now accessible to every boy and 
girl in the IdMdom. 

Secondary Education in England . — The history 
of secondary education in 'England is no less 
confused and difficult to trace, while it cannot 
be said to have yet anived at so definite a con- 
clusion. It has been shown that the main pro- 
vision for such education has for centuries been 
supplied by endowed grammar-schools. Each of 
these has, however, been controlled exclusively by 
its own body of trastees ; it has been regarded as 
a purely local and separate institution rather than 
as part of any general system of public education, 
and has been absolutely free from any central 
control. Tlie elaborate inquiry into endowed 
charities, begun in 1818 and concluded in 1837, 
resulted in the accumulation of a mass of facts 
respecting the history, origin, constitution, and 
resources of endowed schools ; but it did not 
attempt to furnish any information respecting tlie 
educational character and present public useful- 
ness of those schools. The first step towards the 
acquirement of such information was, in accord- 
ance with many precedents, thq establishment of 
a special Royal Commission of Inquiry in 1865. 
Already the state of the univereities had been 
investigated by royal commissions, and legislation 
had followed the recommendations of the com- 
missioners. In 1858, as we have seen, the Duke 
of Newcastle’s Commission had been appointed to 
report on the condition and resources of tlie educa- 
tion of the labouring classes, and in 1862 Lord 
Clarendon’s Commission had investigated the state 
of the nine great public schools — Eton, Harrow, 
Rugby, Winchester, Westminster, Shrewsburj', 
Charterhouse, St Paul’s, and Merchant Taylors. 
Legislation, except so far as the two last-named 
schools were concerned, had followed the recom- 
mendations of both Commissions. 

The Schools Inquiry Commission . — But between 
the elementary schools for the poor and the public 
schools, which stood in the closest relations to 
the universities, there was a large and compara- 
tively unexplored field, and the task of inquir- 
ing into the endowed grammar-schools, and into 


secondary education generally, was intrusted in 
1865 to the Schools Inquiry Commission, under the 
presidency of Lord Taunton, who had for his 
colleagues . an unusually powerful body of public 
authorities, academic and political. Their inquiry 
covered the whole of the endowed grammar-schools ; 
but by means of specimen districts, very full 
investigations were also made into the condition 
and resources of secondary instnretion generally. 
The cotrrmissioners reported in 1867. They showed 
that of the 3000 endowed schools in the country 
782_ had been designated by the instruments of 
their foundation ‘ grammar ’-schools, while the rest 
belonged mainlj' to the second class, which has 
already beeir described, of ‘ non-classical ’ or charity 
schools. Beside these there were many proprie- 
tary or joint-stock schools, established voluntarity 
either by religious bodies or to meet special local 
wants. The rest of the secondary instr-uction was 
in the hands of private teachers. 

On each of these three classes the commissioners 
reported fully. So far as the ancient grammar- 
schools were concerned the results of the inquiry 
were lamentable. A small number were found 
to be vigorous, well attended, and useful ; but in 
the enormous majority of cases the schools were 
langrrishing and inefficient. The present writer, 
as one of the assistant-commissioners, visited and 
examined nearly one hundred of them in the north 
of England, arrd reported that about five or six 
were florrtishing ana doing excellent work ; some 
twenty were, though small and comparatively 
feeble, very fairly taught ; and the remaining 
three-fourths less efficient than ordinary element- 
ary schools under inspection. Similar testimony 
came in great abundance from other parts of the 
country, and the conclusions of the Commission, 
in reference to the decadence of the ancient gr-am- 
mar-school system, and its failure either to fulfil 
its original purpose or to meet modern needs, were 
very emphatic. They attributed this failure partly 
(1) to the constitution of the governing bodies, 
many of which were exclusive cliques renewed 
by perpetual co-optation, and coni^etely out of 
sympathy with the communities for whose benefit 
the schools had been designed ; ( 2 ) to the obsolete 
and trnworkable character of the ancient statutes, 
and to the difficulty experienced by trustees either 
in carrying them out or in disregarding them ; (3) 
to the fixed or freehold tenmu of the head-masters, 
and to the conditions under which other teachers 
were appointed; (4) to the general unsuitableness 
of the rnstruction given ; (5) to the absence of all 
prrblicity and supervision ; and (6 ) to the capricious 
distribution of the endomnents, the richest often 
being situated in places in which there was least 
need, and large and important centres of industry 
and population being often wholty without endow- 
ments. 

Of proprietary schools, which were of a more 
rnodern type, and which had come into existence 
to nreet actual needs, the Commission was able 
to give a somewhat better account, but few of 
them were financially stable or prosperous ; the 
supply of such schools was reported to be very 
small, and was often practically available only for 
scholars of pariicrrlar denominatiorrs. The largest 
number of scholars receiving instruction not 
purely elementary' were in private establish- 
ments; and the assistant-commissioner's visited 
and examined a gi'eat number of these, but rvere 
rtnable, except in a small number of cases, to give 
a satisfactory report. The teachers were generally 
very ill qualified for their work, the methods in 
use were unskilful and ineffective, the scholars 
were subject to no external test, and there was in 
the routine of the schools a remarkable monotony 
and an absence of intollectrral life. On the whole. 
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the voluminous Eeports of tlie Schools Inqiurj"^ 
Commission contain some of the most dishearten- 
ing chapters in English educational liistoiy ; and 
the commissioners recommended some drastic and 
comprehensive remedies. They concluded that 
improved secondary instruction might he largely 
secured by the adoption of public measures which 
should be partly obligatory and partly permissive. 
They proposed to bemn with endowed schools, 
wiiich should be suitably graded, to modernise the 
schemes of instruction, to repeal obsolete and useless 
statutes, to aboli.sh the freehold tenure of master- 
ships, to impose fees corresponding to the character 
of the education imparted, and to reserve a sub- 
stantial part of each endowment for encouraging 
special merit by means of exhibitions or free plaees 
tenable in the school, and scholarehips to enable 
the best pupils to proceed to the univevsit3' or other 
place of liigher education. 

At the same time the Commission proposed to 
abolish many of the local privileges and rights of 
founder’s kin, and in particular to take out of the 
hands of the trustees all personal patronage. The 
governing bodies were to be re-constituted on a 
more popular basis, and provision was to be made 
for the periodical inspection and examination of the 
schools. With a view to the attainment of these 
objects, the commissioners devised and recom- 
mended a highly elaborate machineiy, consisting of 

( 1 ) a provincial authorit3' to prepare schemes for 
the reorganisation of the endowed schools, and to 
bring into the educational fund other- charities, 
such as apprenticeship premiums, doles, and other 
charities which had become obsolete or useless; 

( 2 ) a central authority to receive and revise all 
such schemes and to submit them to parliament; 

( 3 ) a second central authority, to be composed 
i)artly of representatives of the universities, and to 
be charged with the duty of awarding certificates 
of competenc3' to teachem, preparing an official 
list of persons so qualified, examining schools both 
endowed and private, and making periodical public 
reports as to their numbers and efficiency. 

The Endowed Schools Act . — This Report, and 
especially that portion of it whicii disclosed the 
pitiable condition of the endowed schools, and 
the mischief of attempting a half-hearted and 
imperfect compliance with ordinances unsuited to 
modern educational needs, made a great impres- 
sion on the public. Fortunately its appearance 
happened to coincide with the accession to power 
of one of the strongest governments of modem 
times— the administration of hir Gladstone in 
ISjjS. The Vice-president, of the Council was Mr 
W. E. Foi-ster, who had himself served on the 
Schools Inquiry Commission, and to whose bold 
and vigorous initiative the nation owed, two yearn 
later, the Elementai-y Education Act. Feeling 
the need of preventing without delay the creation 
of new vested interests, he carried through the 
parliament of 18 G 8 a short ‘act for annexing con- 
ditions to the appointment of persons to offices in 
certain schools ; ^ and in accordance with the pro- 
visions of this statute evei-y' schoolmaster who 
accepted office was bound to do so subject to 
any future scheme which miglit be made for the 
regulation of the school. In 18 G 9 hlr Fomter 
brought forward his Endowed Schools Bill in two 
parts. Tlic first part proposed the erection of a 
special executive commission, ufith power to frame 
schemes for the reorganisation of all endowed 
educational charitic-s, and also, witli the consent 
of tile local trustees, to apply certain non-educa- 
tional endowments to educational piirpo.ses. The 
second proposed tlie foniiation of an educational 


the crown, with power ( 1 ) to examine pei-sons 
deseiwing recognition as teacheiu, and to confer 
upon them professional diplomas ; ( 2 ) to examine 
and report on tlie condition of all endowed schools ; 
( 3 ) to keep a register of all private seliools under 
qualified teacliers; ( 4 ) to admit such schools as 
niiglit appl3' for recognition to the same examina- 
tion as that provided for endowed schools; and 
( 5 ) to allow the scholars of such private or 
unendowed schools to compete for exhibitions. 

It will be observed that the bill contemplated a 
somewhat simpler macliiner3' than that devised by 
the Schools Inquiiy Commission, and in particular, 
that the proposal for provincial councils disappeared 
from Mr Forster’s scheme. But of the two portions 
of this bold measure hir Foroter was able to carry 
the first onl3', Avhich served to reform the schemes 
of endowed schools. The second, which would 
have taken a substantial step towards the general 
reorganisation of secondary education in Eng- 
land, was reluctantly dropped. Nevertheless, the 
Endowed Schools Act, tlioiigli confessedl3' an 
imperfect measure, eflected great results. Consider- 
able friction arose in connection with the earliest 
efforts of the commissioners to administer the 
act, and it was found, especiall3' b3' some of the 
older and richer corporations and trustees, to touch 
the traditions and local interests connected with 
nian3' schools more rudel3' than.had been expected. 
In particular, all jiroposals for ainalgamating 
neighbouring charities, and for removing a m-ani- 
niar-school to another place in which it miglit be 
more needed, were found to be so distasteful, and 
to encounter such strong local opposition, that 
they were necessaril3' abandoned. But under the 
; provisions of the act nearl3' eveiy educational 
foundation in England has in' time been subjected 
: to a beneficent, tliough in some respects a drastic 
^ reform, has been jilaced on a more popular basis, 
and has largely extended its usefulnes.s. 

In connection with the general reorganisation of 
secondaiy education, of wliicli the reform of tlie 
endowed schools forms onl3’ a part, though a con- 
spicuous part, it is to be observed that botli in the 
new sclienies framed by commissioners and those 
adopted by private and proprietaiy bodies, there is 
a fuller recomition than existed be'fore of the claims 
of modern languages, and especial^ of modern 
science, as integial parts of a liberal education. 

! Latin and Greek and literaiy culture alone are 
found to aftbrd but a one-sided intellectual training. 
Having regard to the present state of knowledge, 
and to the essentially disciplinal character of pliysi- 
cal science when right]3' taught, the best of modern 
educational authorities seek to broaden the ciir- 
riculuni of secondary and higher seliools, and while 
including in it Latin and a critical knowledge of 
English, to make the , S3’stematic study of one 
branch of inductive and experimental science at 
least an indispensable clement in that cumculum. 

A select committee of the House of Commons in 
_ 188 C, under the chairmanshiji of Sir L3-on Playfair, 
inquired into the operation of the Endowed Schools 
Act, and reported strongly in favour of the polic3' 
which had been pursued in administering it, atliret 
by the Endowed Schools Commission, and after- 
wards b3' the Cliarity Commissionei-s (q.v.), to 
whom thc duty had in 1874 been transferred. 'Tho 
committee made some minor suggestions m detail 
as to the conditions which should be observed in 
the framing of future scliemes, and they pointed 
out the need of some authorit3’ 1)3’ which, after 
schemes had once been legalised, the efficient work- 
ing of those schemes should be periodically tested 
and reported on. The committee also expressed an 
opinion favourable to thoap])ointnientof a respons- 
ible minister of education, who, beside.s the super- 
vision of tho elementaiy seliools which arc aided 
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by the pfii-liaiiieiitaiy grant, slioiild also be charged 
■with a general supervision of all endo'wed schools. 

Meanwliile, several abortive efforts liad been 
made to give effect to the principles emhodied in 
the Endowed Schools Bill (No. 2) of 1869. Sir 
Lyon Playfair in 1879, and Sir John Lubbock in 
1880, drafted and introduced measures which pro- 
vided for the due registration ,of teachers, ancf for 
the establishment of an educational council. For 
the present, however, no effect has been given to 
these projects or to the later recommendations of 
the select committee of the House of Commons in 
favour of a minister of public instruction. 

Scotland. — The history of public education in 
Scotland, though extending over three centuries, is 
simpler and less eventful. Two or three conditions 
exist in North Britain which have largely differen- 
tiated its educational annals from those of England. 
A stronger and more general appreciation of the 
value of learning, and especially of the ‘humani- 
ties ’ or Latin literature, has generally been found 
to e.xist than in the south of the island. There are 
no sharp lines of theological division analogous to 
that of church and dissent in England. The social 
distinction which practically preserves the -English 
universities as the heritage of the rich, and makes 
the difference between primary and secondai'j' 
instruction con-e.spond very nearly to the division 
between the wage-earning and the middle classes, 
does not exist. The educational problem, too, has 
not been encumbered, as in England, by the claims 
of wealthy grammar-schools, enriched by the spoils 
and preserving the traditions of ancient monas- 
teries, nor by the unmanageable ordinances and 
mismanaged estates of ‘ pious founders. ’ And most 
important of all, the duty of providing the means 
of instruction has been recognised as a national 
obligation, or rather as an obligation on the 
cliurcli, even from the time of John Knox. The 
Church Assembly of 1560 promulgated a decree 
that every parish kirk in a town should have a 
Latin school, and that in the counti'y districts pro- 
vision should be made for elementary teaching, 
while in larM towns colleges should be established 
for ‘logic, riietoric, and the tongues.’ Legislative 
effect was given to these intentions by an Act of 
1633, and still more definitely by the Statute of 
1696, which put the parochial schools on a secure 
footing, charged the heritors or landowners with 
a tax for their support, and placed the supeiwision 
in the hands of the presbyteries or church courts of 
each district. These enactments, though carried 
out in the Lowlands, did not effectually supply the 
wants of Highland parishes in remote districts, and 
a further act in 1803 made the provision of a small 
stipend and of a house and garden for the school- 
master a duty- incumbent upon eveiy parish. 
Besides the parochial schools, burgh schools or 
academies had been established in most of the 
towns, and were controlled by the municipal 
authorities. These occupy an intermediate posi- 
tion between the parish school and the univerei- 
ties, although they are often so constituted as to 
encroach on the province of both. 

But even these public provisions left room for 
much voluntary effort. In 1816 David Stow, the 
Scottish Joseph Lancaster, but a man of finer 
insight into the nature of true teaching than his 
En<pisli prototype, had been struck with the mass 
of neglected ignorance and vice among the poorer 
inhabitants of Glasgow, had gathered many of the 
children together in a Sunday school ; and after 
ten yeai-s of e.xperiinent, established in 1826 his 
Normal Seminary in Glasgow. This was the first 
systematic attempt in Great Britain to train 
teachei-s in the art of communicating knowledge, 
and of conducting a school. Stow did not rely on 
monitore. He believed strongly in what he called 


the sympathy of numbers, and was prepared to 
intrust veiy large classes to teachers who were 
rightly trained in the art of simultaneous instruc- 
tion and in the true principles of moral discipline. 
The firat public grant made by the central govein- 
ment in aid of Scotch education in 1833 took the 
•form of subsidies to the training-schools. Six 
years later, the system of inspection and of annual 
grants to schools was established both in England 
and Scotland, and the Minutes of Council of 1846 
extended to both countries. 

. The disruption of the church in 1843 had some- 
what altered the conditions of the problem. To 
the new Free churches schools were for the most 
part attached. Both in Edinburgh and in Glasgow 
a Free Church training-college existed side hy 
side with the training-college of the Established 
Church. An act of parliament in 1861 withdrew 
from the presbyteries the duty of examining 
teachere, and transferred it to the universities, and 
substituted for the Confession of Faith a simple 
declaration on the part of a schoolmaster that he 
was a member of a Presbyterian church. All sub- 
sequent legislation has in like manner recognised 
the practical equality of the various denomina- 
tion.s, although, since no sei'ious theological dif- 
ferences divide the Presbyterian churches, the 
difficulties which in England have attended the 
enforcement of a conscience clause have been 
absent in Scotland. The revised code of Mr Lowe 
in 1862 u as made in many of its essential features 
applicable to -Scotland, although it encountered 
serious opposition. The narrow view of the ainis 
of an elementary school which sought to restrict 
the examinations to reading, writing, and arith- 
metic was essentially out of liarmony with all the 
traditions of a liberal education which prevailed in 
Scotland. And the attempt to restrict the grants 
to the children of the labouring class was especially 
resented in a country whose pride it had long been 
to see on the same humble benches in the parish 
school the children of the tradesman and the heritor 
side by side with those of the shepherd and the 
artisan. Accordingly, the revised code, in the form 
in which its author presented it to parliament, was 
never imposed absolutely upon Scotland, although 
its two main principles — that the scholars shoidd 
be individually examined, and that the grants 
should be proportioned to the proved efficiency of 
the schools — were accepted with little question. 

"Vl'hen, after Mr Forster’s English Education Act 
of 1870, the government of the day undertook in 
1872 to supplement that act by one for Scotland, 
it became necessary to recognise the social and 
historical diffcroiiim of the two peoples, and to 
introduce into that act some special provisions. 
The firet of these is indicated hy the title of the 
act. It was not for elementary education only, but 
included within its scope the parish school and the 
burgh school. It contemplated a wider range of in- 
straction, and in particular gave encouragement to 
the study of Latin and of those subjects by means 
of which a scholar might be helped to proceed to 
the university. It did not, like the English Act of 
1870, leave the establishment of school boards to 
the voluntary initiative of the inhabitants, but 
made the provision of such boards universal, and 
vested in those bodies the proiierty and the control 
of the existing burgh and jiai-ish schools, and of 
all endowments belonging to them. And whereas 
in England the enactment of local bylaws for 
the enforcement of children’s attendance was not 
rendered obligatory until ten j-ears latei-, the 
Scottish Act of 1872 (the Lord Advocate Young’s) 
laid down once for all the obligation of every parent 
to send his child to school from the age of five to 
thirteen, and gave to the school boards .authority to 
enforce this obligation. Even this provision required 
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the aid of suLsequent legislation in 1878 and 1883 to 
make it effective. In 1885 a separation was made 
of tl>e administrative functions of the Scotch and 
the English Education Departments ; and the former 
has since liad its own committee of Council and its 
own secretary. The educational effects of this 
series of public measures will he understood hy the 
reader who consults Mr Eearon’s Eeport on the 
Burgh Schools of Scotland presented to the Schools 
Inquiry Commission of 1§67 ; James Grant’s History 
of the Burgh Schools of Scotland { 1876) ; Matthew 
Arnold’s chapter on ‘ Scottish Education in Ward’s 
Ecign of Queen Victoria; and Mr H. Craik’s 
admirable summary, Ac?ifc«iio» and the State ( 1883 ). 
It should be added that the Local Government Act 
for Scotland (1889) allotted the sum of £201,000 
per annum derived from the Probate Duties, so 
that £30,000 should go to the relief of local tax- 
ation in the Highlands (including the education 
rate), and the remainder, £171,000, to the reduction 
of school-fees in state-aided schools throughout the 
rest of Scotland. The result will be to make 
elenientaiy education in Scotland free. 

In 1867 a Commission of Inquiry repor ted that of 
500,000 children about 400,000 were in attendance 
at school, of whom about half were to be foimd 
in schools under government inspection. In the 
report for 1888 it appears that the number of 
scholar's on the rolls of inspected schools was 
631,865, that the average attendance was 491,735, 
and that of this numher 231,670 were examined in 
the higher standards (III. to VI-), of whom 58,131 
having reached the fifth standard were presented 
in some ‘ specific ’ subject such as Latin, French, 
mathematics, or some branch of science. In a 
(lopulation scarcely reaching four millions, these 
ligures represent a standard both of attendance 
and attainment which compares favourably with 
that of the best instructed nations of Europe. 
Kecent measures of the Scotch Education Depart- 
ment for the more systematic inspection of higher 
schools, and for awarding ‘ leaving certificates ’ to 
then- pupils, have greatly enlarged the influence of 
that departnient, and are giving to the whole 
.system of primary, secondarj', and university educa- 
tion in Scotland a unity and comprehensiveness 
which are still lacking in the south, 
lUELAKD. — Up to 1831, when Lord Derbj’ (then 
Mr Stanley ) established the national svsteni, par- 
liamentary grants for education had been made 
through the agency of private societies. In tliat 
year a Board of Comniissionere was established, 
with very large powers of administration, includ- 
ing the power to aid in the erection of schools, to 
appoint inspectors and other officers, to award 
gi'atuitics to teachere, to establish a model and 
training school, and to edit and publish suitable 
school-books. It will thus be seen that the i)owers 
intrusted to the Irish commissioners were gi-eatly 
in e.xcoss of those ever exercised by the committee 
of Council in Englaiid or in Scotland. From the 
first it was determined that the rights of the 
Catholic population should be duly regarded, and 
when, in 1861, the whole system was consolidated 
by the grant of a royal charter to the commissioner's. 
It was specially provided that of the twenty mem- 
bers of tlm board, one-half should be Catholics and 
one-half Protestants. There is a Catholic secretary 
as well as a Protestant secretary, and one-half of 
the rn-ipectors are Catholic. In 1887 the munber 
of schools under the supervision of the board was 
802-1, the number of scholai-s 1,071,797, and the 
annual grant £852,000. In the same year, the total 
income from all local sources was' £190,000, of 
which £100,000 was derived from the scliool-fees. 
The commis'-ioners proposed to defray two-thirds 
of the cost of erecting new .ccliools. They pay the 
teachers partly by fixed salaries and part ly on a 


scale determined by the results of examination. 
Each subject of instr-uction is separately assessed, 
and the ‘ results fees ’ are not, as in England and 
Scotland, paid to manager's, but direct to the 
teachers. The inspectors are appointed by the 
board after competitive examination, one import- 
arrt part of such examination being in school 
marragemerrt and organisation. Uniformity of 
jrrdgment is largely secured by frequent confer- 
ences, central or in districts, of inspectors rrnder 
the direction of the board. Hygiene and manual 
training liave of late been introduced as subjects 
of instruction, on which ‘results gr-ants’ may be 
claimed. The monitor-ial system still prevails to a 
much larger extent in the schools of Ireland than 
in those of Great Britain. The provision for train- 
ing teachers consists of one nonnal college main- 
tained and controlled by the board, two Koman 
Catholic training-colleges, and one under the super- 
vision of the Protestant Archbishop of Dublin. 
Grants are made to these institutions, and their 
pupils are subject to the government examination 
for certificates of competency to take charge of 
schools, lleligious instruction is provided in all 
the schools, but a stringent conscience clause pro- 
tects the interests of parents who do not approve 
of that given in the school. The general piinciple 
on which the whole state system is founded has 
been described as ‘united literary and separate 
religious teaching ;’ but - in practice, not more 
than half the schools illustrate this theorj\ In 
3168 schools under Catholic teachers, there were 
475,364 Catholic pupils, and no Protestants. In 
809 schools under Protestant teachers, there were 
86,469 pupils, of whom none were Catholics. 'The 
remaining scholars were in mixed schools, of wliich 
2714 were under the care of Catholic, and 1228 
under Protestant teachei's, while 77 were taught by 
Protestant and Catholic instructoi's conjointly. 

Local Examinations and Becent Development . — 
In England, meanwhile, subsidiaiy efl’orts, for the 
most part tentative, voluntaiy, and unsystematic, 
have been made towards a fuller development of 
our educational resources. In tliis connection, the 
place of honour is due to the ancient universitits, 
which have of hate put forth considerable energy in 
fields outside the recognised . domain of acadeniic 
work. The Local examinations of the univeisities, 
instituted in 1858, have had enormous influence in 
elevating and defining the aims, and in encoiuaging 
the efforts of teachei's in secondary schools, botli 
private and public; and by the operations of the 
joint board of the two universities, a large number 
of the foremost classical and other schools have 
been subjected to annual inspection and examina- 
tion, and a rapport between those schools and 
the universities has been established, by the award 
to the best scholars of a leaving certificate — ahitiir- 
ienten examcn — which is accepted as equivalent to 
matriculation in nearly everv' college in O.xford 
and Cambridge. In 1867 the liret steps were taken 
by (Cambridge towards the establisliment in pro- 
vincial towns of couiscs of lectures of a higher and 
more systematic character than the miscellaneous 
lectures^ faiailiar to the members of literary and 
mechanics’ institutes. Tlie authorities of Oxford 
soon took a share in this missionarj' enterprise, and, 
under the name of ‘ University Extension Lectures,’ 
te,aching by highly qualified jirofcssoi's is now 
being largely appreciated in fnany local centies, 
and is followed uj) in many cases by regular read- 
ing and examuiation. Pro'posals for the fonnation 
of leading circles for home-study, on a plan wliich 
has since 1879 proved very successful in America 
(cf. CHjVutauqua), have been formulated by the 
nnivci'sitics, and are probably destined to exercise 
considerable influence on tbe home-rc.ading and the 
intellectual life of large classes of the community 
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wlio liave ]iad few opportunities of higher instruc- 
tion, and are engaged in ettbrts after self-improve- 
ment. 

A more difficult enterprise has been attempted 
at Camhddge by the establishment of a special 
syndicate for the training of teachers. In the 
sphere of elementary education, experience has 
conclusively shown the enormous importance of 
special preparation for the teacher’s Avork, and 
the marlved superiority of trained over untrained 
teachers. In England and Scotland there are no 
less than fifty training or normal colleges receiving 
large subsidies from the parliamentary grant, and 
providing for the systematic professional instruction 
of nearly 4000 students, male and female, who 
remain in them for a period of two years, Avith a 
Auew W become masteis and mistresses in element- 
ary schools. But for the technical training of 
secondary and higher teachere in their craft no 
similar provision has been made. In the univer- 
sities of Edinburgh and St AndrCAVS, professorships 
of Education liaA'e been established ; but the A'alue 
of a theoretical acquaintance AA'ith tlie art, science, 
and history of teaching is at present A'ery imperfectly 
recognised in the limber schools of either England 
or Scotland. The Cambridge syndicate sought to 
supply this deficiency (1) by providing A'arious 
courses of lectures on these subjects under the 
sanction of the univemity, and (2) by the establish- 
ment of a special examination, and the aAvard of a 
teacher’s diploma to successful candidates. Of the 
other agencies at Avork in England Avith the same 
object, the most important is tliat of the College of 
Preceptors, a bod 5 ' AA'hich, having been incorporated 
in 1849, and having during many years limited its 
action mainly to the promotion of the professional 
interests of private teachers, has of late years 
exhibited much honourable actiA'ity, aud by means 
of coui-ses of lectures on professional topics, and by 
aAvavding the degrees of associate and licentiate 
after examination, has done much to raise the 
standard of qualification among the teachers of 
intermediate schools. Tavo .training-institutions 
for secondary teachers, the Maria Grey College in 
Fitzroy Street, London, and an institution AAuth a 
similar object in Cambridge, have been started 
Avith excellent prospects of success. They are for 
Avomen students only, and already the demand for 
teachers Avho have undergone due probation in 
these institutions is considerable, and is constantly 
increasing. 

The creation of the Girls’ Puhlie Day School 
Company in 1874 Avas one of the most memorable 
facts in the recent history of education in Eng- 
land. It ofiered to parents for the first time 
schools Avith a high standard of instruction, AA'ith 
qualified teachere, and AA’ith the supervision of a 
responsible public body. By the end of 1888 
thirty-three schools had been established by the 
company in different tOAA'ns in England and Wales, 
and Avitb scarcely an exception had achieA’ed con- 
siderable educational success. The number of 
pupils amounted to 6618, but these figures furnish 
a very imperfect measure of the influence of this 
enterprise, since, in many cases, local bodies not 
actually associated Avith the company have estab- 
lished schools on a similar basis, and have thus 
helped to create among parents the demand for 
education of a high and liberal type for their 
daughtere, and at the same time to satisfy that 
demand. See the article Women. 

One other factor of educational impi'OA'ement, 
none the less potent because it has- operated 
indirectly, deserves to _ be noticed. The great 
experiment tried at the instance of Lord Macaulay 
in opening to intellectual competition the principal 
offices of the Indian ciA-il sei-A'ice, AA-as found after 
trial to have succeeded in three important respects. 


It relieA'ed statesmen and persons in authorify of 
a very onerous responsibilify, and of much solici- 
tation for personal patronage ; it has given to the 
nation a highly capable body of public servants ; 
and it has greatly stimulateil higher education by 
offering lucrative posts as the reAvards of intel- 
lectual merit. The success of this experiment led 
to the promulgation in 1870 of an order in council, 
throAving open a large number of clerkships and 
other honourable emplo 5 'ments in the civil service 
to competition. The purification of the permanent 
service of the country from all taint of favouritism 
and of political or family influence, is of itself an 
object of high national concern ; but incidentally, 
the efi’ect of such a measure in raising the standard 
of intelligence among civil servants, and in encour- 
aging and reAA’arding intellectual merit, is suffi- 
ciently important to deserve special notice in any 
estimate of our present educational condition aud 
prospects. See Ciaml Seramce. 

Educational Literature. — Lastly, one of the most 
hopeful auguries for the education of the future is 
to be foAind in the recent and steady groAvth of a 
A’aluable educational literatAire. Teaching is no 
longer regarded as an empirical profession, but as a 
practical science based on laAA’S and principles, on 
a right knoAvledge of the constitution of human 
nature, on a tme psychology and physiology, on 
philosophy, history, and experience. The differ- 
ence betAveen the sldlled and the unskilled juac- 
titioner in the art of teaching depends partly on 
personal gifts and natural aptitudes, but also 
largely on a knoAvledge of the best methods of 
disciplining the scholar and communicating knoAv- 
ledge. Other things being equal, the best teachers 
are those Avho have studied Avith most care the 
speculations, the doings, the failures, and successes 
of the past, and the reasons by AA’hich the5'' maj’ be 
explained. At present this truth, though suffi- 
ciently obvious to Englishmen in regard to every 
other profession, is very imperfectly recognised bj’ 
them in regard to teaching. But it has long been 
recognised in other countries, notabl}’ in SiA’itzer- 
land, in Germany, in France, in Belgium, and in' 
the states of the American Union. 

For the general history of education, and for 
criticisms upon the A’arious systems, the reader 
Avill do Avell to consult Professor Mahaffy’s Old 
Grech Education, Professor Laurie’s Life of Come- 
nius, Compfyre’s History of Pedagogy, Oscar 
BroAA’ning’s Educational Theories, K. fl. Quick’s 
Educational Reformers, Henry Barnard’s English 
Pedagogy, and German Teachers and Educators, 
Leitch’s Practical Educationists, Kiddle and 
Schem’s (American) Cyclopaidia of Education, and 
Sonnenschein’s Cyclopcedia of Education. 

Those Avho desire to trace the history of English 
popular education in fuller detail AA’ill find materials 
for doing so in Sir James ShuttleAvorth’s Four 
Periods of Ptihlie Education, in Dr J. H. Bigg’s 
National Education and Public Elementary Schools, 
in Henry Craik’s Education and the State, in the 
introductory chapter of the Keport of the Koval 
Commission { 1888), and in the chapter on ‘ Schools,’ 
contributed by MattheAv Arnold to Humphrey 
Ward’s A’olumes on The Reign of Queen Victoria. 

In order to trace the historj’ both of the facts 
relating to secondai^’ instruction in England, 
and of the controA’ersies and projects Avhich hai'e 
arisen on the subject, it Avill be AA'ell to refer (1 ) to 
the A’oluminous Keport of the Schools Inquio' Com- 
mission of 1867; (2) to Mattheiv Arnold’s Keport 
on Secondarj’ Instraction in France, Germany, and 
SAvitzerland, and to his TLssays passim ; (3) to the 
paiiers and discussions recorded in the second 
volume of the Keport of the International Educa- 
tional Conference in connection Avith the Health 
Exhibition of 1884; and (4) to the Keport of the 
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select committee presented to the House of Com- 
mons, April 1S87. 

In the German language, the Lcvana of Jean 
Paul Richter, the Gcschichto der Piidagogih of 
.Schmidt, the Pcidagogischo Schriftcn and other writ- 
ings of Herbart, ana the works of Diesterweg, Dettes, 
StTirra, Fichte, Herder, Wiese; Griibe, and Rosen- 
cranz, the accounts of the life and system of Pesta- 
lozzi by You Raunier and De Guiinps, tlie Baroness 
Billow’s exposition of the Frobelian principles, and 
tlie Encyclopaidia of Schmid, are among tlie prin- 
cipal authorities. In the French language, soine 
of the most notable contributions to pedagogic 
science and history, besides those already named, 
are Biiisson’s Dictionnairo do Pedagogic, Jacotot's 
Euscignement Univcrscl, Rousseau’s Eniilc, Michel 
Breal's JFords on Public Instruction, Charbonneaii’s 
Cours Thiorique, Forneron’s Guido dcs Institutcurs, 
and Th. Braun's’ Manuel do Pedagogic. Of the 
American writers on education, the foremost arc 
Henry Barnard, Professor W. H. Payne, Horace 
Mann, Miss Peabody, Miss Youmans, IMiss Anna 
Brackett, D. P. Page, and Colonel Parker ; while 
in England, Stanlej^s biography of Dr Arnold, and 
Biber’s Life of Pestalozzi, have been followed by 
many books expository in various ways of the 
history and philosophy of education, among which 
the most valuable are the works of Herbert Spencer, 
Alexander Bain, Professor S. Laurie, Professor 
Meiklejohn, Joseirh Payne, Matthew Arnold, Dr E.- 
A. Abbott, Edward Tliring, R. H. Quick, Professor 
Sully, aud the series of books and monographs puh- 
lished by the Cambridge Press, and containing 
various^ lectures which have been given before the 
univemity since 1879, under the sanction of the 
Teachera' Training Syndicate. The fii'st of these 
courses of lectures was intrusted to the present 
writer in 1880. His book is entitled Lectures on 
Teaching, by J. G. Fitch. The Bibliography of 
Education, 1)3' President Stanle3' Hall of the Clark 
University in Massachusetts, may also be consulted 
with advantage. . 

Unsolved Problems. — This general review of some 
of the more salient features of our educational 
history and present condition may be ritl3>^ con- 
cluded with a brief reference to some problems 
which 3'et remain unsolved, and which in tlie near 
future will challenge the serious attention of states- 
men, of parents, and of teachere. Of these, the 
political problem is not the least complex and dilli- 
cult. There is a general agreement that a minister 
of public instruction Ls needed in England, but 
there is far less of clear understauding respecting 
the right status of the proposed minister, and the 
functions he should discharge. The questions are 
often asked — What should be the rank of such 
a minister? How can the necessary rapport with 
the goveniment of the da3' be made compatible 
with the need for ripe .special knowledge, with the 
maintenance of delmite principles, and with a 
steady piireuance of an organised system? Can 
these ends, e.g., be best attained by following the 
precedent of the India Office, and establishing a 
siuall perm.ancnt council to advise the minister of 
the. da3’, and under his responsible snpervision, to 
divide betiyeen them diilerent departments of 
administrative, work ? And when a ministr3' of 
public instruction shall have been constituted, what 
sliouid be the precise scojie of its work, its relations 
to the nniversitias, the nature of its authoritv over 
endowed schools, and of its less direct inlluence 
over other schools, and over their teachers? 

Other qiie.stions — e.g. How far is tlie action of 
the central government, in a community of free 
men, to be do.sired in such a matter .as education’ 
and how can such action be reconciled with the 
frecdoin of teachei-s, the variety of methods, the 
scope for philanthropic initiative, and the due 


encouragement of new educational ideals and 
experiments? — are of special interest to English- 
men, and liave not yet been satisfactorily answered. 
The due provision of a suitable supply, both of 
intermediate and higher education, so that parents 
who desire such instractioii shall have no greater 
dilKculty in finding it than the labouring-man now 
has in obtaining access to a good eleineiitaiy school, 
is not free from difficulty. Experience has shown 
that the capricious distribution of endowed foun- 
dations cannot be remedied b3’ legislation, and 
that the nation cannot rely on endowments for an 
efficient suppl3' of secondary schools. In these 
circumstances, should municipalities and count3' 
councils be compelled, or if not compelled, at 
least permitted to tax .their constituents for the 
due provision of public secondary schools where 
the3' are wanting? And if such schools are once 
supplied, how are the3^ to be maintained and 
governed? With regard to the improved status 
and qualification of teachers, the question arises 
whether these objects are most likely to be attained 
tlirough those voluntary efforts which will result 
spontaneously' from the growth of a healthier 
and more intelligent demand on the .part of the 
public; or is it on the other hand needful that 
legal- restraints shall be put in the scholastic, as 
in tlie medical profes.sion, upon the incompetent 
and unauthorised practitioner? Aud what after all 
is the truest and highest kind of qualification for 
the public teacher ? Should it be sought in special 
seminaries, or in the ordinary . places of liberal 
education? In what proportions should the tech- 
nique of school-management on the one hand, and 
speculative discussion on the philosophy of teaching 
and with the nature of mind on the other, be com- 
bined in a true system of professional training 
with practical work, and the sort of general study 
and mental cultivation which is common to the 
needs of all professions alike ? 

Finally, there is room for larger and truer con- 
ceptions than any we have yet formed of the 
objects and aims of education itself. Most of our 
present methods and ideals are survivals from a 
time -when the range of available laiowledge was 
narrower, and when the duties and responsibilities 
of life were less complex. In view of the new 
intellectual and social conditions of our time, and 
of riie experience we have gained, this ago has now 
to inquire what kind of knowledge is best worth 
having, and what sort of formative and moral dis- 
cipline is best fitted to equip a man for the duties 
of citizenship, for the work of active life, and for 
the enjoyment of an intelligent home. What arc 
the relative educational values of the traditional 
discipline of classical study' and of more modem 
studies? What larger share, if any', of the time 
and efl’orts of teachere should be given to the train- 
ing of the hand and of tlie senses, as distinguished 
from the acquisition of the sort of knowledge and 
of mental cultivation which are derivable from 
books ? _ What other and better means of com- 
municating knowledge, and of making it attractive, 
can yet be devised ? 

On no one of these topics has the last word yet 
been said. On all of them the best and most 
fruitful discoveries have still to bo made. 
Education, Military. See Ar.my Schooi-s. 

Ednct, as opposed to product, is a body obtained 
by' the decomposition of another in which it already' 
existed as such; tho product being a compound not 
previously' existing, but formed during the com- 
position. 

Edward, sumamed the Conficssor, the last 
Anglo-Saxon king of the old royal linc^ was bom 
at Islip in Oxfordshire, the elder sou of Ethclrcd 
the Unready, by- his marriage in 1002 with Emma, 
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flaugliter of llicliarcl the Fearless, duke of the 
Normans. On the death of Ethelred in 1016, 
Canute obtained possession of the throne, and next 
year married the widowed Queen Emma, by Avhom 
he had two sons, Harold and Hardicanute. Until 
the death of Canute in 1035, Edward lived in 
Normandy, but was invited to his court by his 
half-brother Hanlicanute in 1041, and next year 
succeeded him as king. This was brought about 
mainly by the gi'eat Earl Godwin, whose only 
daiigliter, Edith, Edward married in 1045, to treat 
her, however, thronghout his life rather like a 
father than a husband. He was perpetuallj' influ- 
enced by his favourites, who were usually worthle.ss 
foreigners, and the history of his reign is merely 
the record of the struggle of the Norman or court 
party with the national or Anglo-Saxon, party, 
which was led bj^ Godwin and his son Harold. 
Wars with the Welsh, and an unsuccessful revolt 
of the Northumbrians, were the chief events in the 
later years of his reign. Edward died 5th January 
10G6. He was a poor find spiritless king, who, 
for his monk-like virtues, was canonised by Pope 
Ale.xander III. in 1161. With him the old English 
monai'chy perished, save only for its spasm of 
dying energy in the few months’ reign of the heroic 
Harold; See Freeman, and the early lives of Edward 
edited by H. E. Luard (‘Record’ series, 1858). 

Edward I., king of England, was the elder of 
the two sons of Henry III., by his queen, Eleanor, 
daughter of Count Raymond Berenger of Provence, 
and was bom at Westminster, June 17, 1239. 
His name was given him by Iris fatlier out of rever- 
ence for the memory of Edward the Confessor, and 
in its English sound, as well as in the honest 
English temper, no less than the yellow hair and 
stalwart figure with which the youn^ prince grew 
up, Englishmen might well have read tlie promise, 
that once more after two hundred years England 
would be ruled by a native English king. Edward 
was brought np at Windsor, was given by his 
father in 1252 the government of Gascony, and in 
1254 married, in the monasteiy of Las Hnelgas, 
Eleanor, sister of Alfonso X. of Castile, receiving 
immediately thereafter from his father Gascony, 
Ireland, anil the Welsh march betwixt the Conway 
and the Dee, where, in fighting with the turbulent 
Welshmen, he learned his first lessons in warfare. 
At the Parliament of Oxford ( 1258) he took part 
with his father in his contest with his troublesome 
nobles, but thereafter appears to have at fii-st sided 
with the great Eai'l Simon de hlontfort, the leader 
of the barons or national party, without, however, 
impairing his own personal loyalty and affection 
for Iris father, with whom ere long he was recon- 
ciled. It was his rash eagerness in pureuing an 
advantage gained over the Londonei-s, who were 
devoted to the party of Simon, that lost the battle 
of Lewes (1264), one immediate consequence of 
which was the piince’s imprisonment as a hostage 
for his father’s pledges. Conditions for his libein.- 
tion, discussed at Simon’s famous parliament of 
1265, were frustrated through Edward’s escape by 
a stratagem from Hereford Castle ; and at the final 
battle at Evesham (August 4), where Simon recog- 
nised, in the skilful disposition of his enemj^s 
forces a fatal lesson learned from himself, the 
stmggle practically ended with the great popular 
champioms death on the battlefield. Edward 
gained much influence by the wise pnulence and 
moderation with which lie stamped out the la.st 
embere of rebellion. 

In 1270 be started at the instigation of Louis 
IX. of France to join the last of the cnisades, but 
when he reached Tunis, found that king dead, 
and the expedition already desperate of success. 
He went on to Acre, and won great renown 
a.s a knight, but failed to save the Frankish king- 


dom in the East from its inevitable fate. In June 
1272, while sitting alone on his bed, his own strength 
and energy saved him from being murdered by one 
of the infamous sect of the Assassins. Hastily 
miarding himself with his arms, and receiving a 
desperate wound, from which he afterwards suffered 
much, he tore the knife from his assailant’s hand, 
and buried it in his heart. The ancient stoiy that 
his (jneen Eleanor, who had followed him in his 
pilgrimage, saved his life at the risk of her own by 
sucking the poison from the wound, unfortunatelj' 
lacks historical support, but fits well with the 
romantic temper of the times, as well as with the 
deep affection that sunrived throughout life betwixt 
husband and wife. Two months later he started 
for home, and at Capua, in the January of 1273, 
heard of his father’s death two months before. 
Dleantime he had been quietly proclaimed king, 
and as things went well in England, he visited 
the pope, did homage at Paris for his French pro- 
vinces, and did not retuni to his kingdom till the 
August of 1274. At his coronation he received the 
homage of Alexander III. of Scotland for his lands 
in England, but Prince Lleweljm of Wales neglected 
the summons to attend, and only did his homage in 
1276, under the combined terrore of excommunica- 
tion and the rojml army. Edward at once com- 
menced that wise and large policy of domestic 
consolidation and financial as well as legal reform 
that has shed such lustre upon the reign of the Eng- 
lish Justinian, and made it almost the most import- 
ant epoch in the constitutional histoiy of England. 

His first warfare was with the turbulent and dis- 
affected Welshmen, who had profited by the intes- 
tine turmoil of the preceding reign, and intrigued 
peipetually with the rebellious nobles of Henrj' III. 
for their own ends. The forced peace of 1277, and 
the national dissatisfaction at the stringent terms 
granted by Edward, which was not abated by the 
personal favours he heaped upon the princes 
Llewelyn and his brother David, were but the pre- 
ludes to the final stmggle which commenced three 
yearn later, and ended in the complete suppression 
of AVelsh nationalism, with the defeat and death of 
Llewelyn, near Bnilth in Brecknockshire, and the 
cniel execution of David at Shrewsbuiy, as a traitor, 
in 1284. By the famous Statute of Wales in the 
same year, the ancient principality was finallj’ an- 
nexed to the English crown, while English laws and 
English institutions were forced upon the conquered 
people. Edward devoted the next year to legisla- 
tion, then went abroad to mediate, without success, 
in the quarrel between France and Aragon. He 
had soon to return to quell fresh disturbances in 
Wales, and even in England, where the great 
Statute of Winchester, iriiich had been passed in 
1285 to place the defence of the country' on a really 
national basis, had not yet had time to effect its 
end. Finding that most of his judges had been 
coiTupting justice, he punished them with an iron 
hand, next banished in 1290 all the Jews to the 
number of over 16,000 from the kingdom on the 
plea of extortionate usury. Earlier in the reign he 
had hanged 280 for money-clipping and forgeiy. 

Just at this time the death of tlie young Scottish 
queen, the Maid of Norway, whorii Edward had 
caused to be betrothed to his eldest sunriving son, 
Edward of Carnarvon, opened up a fatal conte.st 
for the Scottish crown, which gave Edwanl bis 
opportunity to assert anew the old but some- 
what shadowy claim of the English crown to the 
over-loniship of Scotland. The soufliem half of 
that composite kingdom was inhabited by people 
of English blood and English institutions; its 
south-eastern pait, the Lothians, had undoubtedly 
once fonned part of the Anglian kingdom of 
Northumbria ; while its south-western, Stiath- 
clyde or Scottish Cumbria, the population of which 
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was in great part Celtic, had in 945 been jpven hy 
the English king Edmund I. to Malcolm as a fief. 
The northern portion of the kingdom was purely 
Celtic in hlood, and had at no time been suhiect to 
English influences, but though the reigning family 
was itself of Celtic origin, its authority hardly 
extended efiectively beyond the region inhabited 
hv men of English blood. Undoubtedly the Scottish 
king in 921 chose Edward the Elder ‘to father 
and to lord,’ and the right then acknowledged was 
claimed successively by ^yilliam the Conqueror, 
Rufus, and other English kings. Moreover, from the 
12th century it had been customaiy foy the Scottish 
kings or their sons to receive English earldoms, 
and do homage for them, hut it continued to 
remain somewhat vague, whether such homage was 
understood to be extended beyond these earldoms, 
so as to include the Lowland provinces and the 
whole Scottish kingdom. AVilliam the Lion, taken 
prisoner at Alnwick in 1174, for his freedom 
acknowledged the siipreraacy of Henry II. in the 
treaty concluded at Falaise on December 7, but on 
his return found his subjects ill disposed to accede 
to his cowardly submission ; and fifteen years 
later the claim founded on this special act of 
sulimission was formally renounced for a sum 
of 10,000 merles by Richard I., who was eager 
to raise money for his crusade. Such was the 
ill-defined position of this ancient controversy, 
when fate seemed to fling into Edward’s hands 
the opportunity of defining it anew with all 
the clearness dear to his legal mind. It was 
easy for him to secure a recognition of his superi- 
ority from the selfish and eager candidates for 
the crown, and meantime he secured the Scottish 
castles, and after a deliberate examination of the 
lival claims, decided in favour of John Baliol, 
who, on his accession, paid homage distinctly for 
the whole kingdom of Scotland. He soon found 
his position as a vassal-king intolerable, betwixt 
the unruly turbulence of his subjects and the 
imperious demands of hi.s over-lord, who allowed 
appeals to be led from Baliol’s subjects to himself. 


for the safety of Guienne and his other possessions 
in France. Ere long the high-handed conduct of 
tlie French king made war necessaiy, and Edward, 
with characteristic energjq at once began his pre- 
parations, and summoned in 1295 an assembly of 
the estates of the realm, which was practically the 
beginning of our modern parliaments. The ever- 
increasing exasperation of tlie Scots at length broke 
out into open warfare in 129G. Edward at once 
marclied northwards, captured Berwick, and car- 
ried his victorious arms as far north as Aberdeen, 
BaiifT, and Elgin, taking the great castles on the 
way, formally accepted Baliol’s surrender of the 
crown at Montrose, and returned to Berwick 
(August 22), carrying with him the famous corona- 
tion-stone from Scone, after having subclued the 
whole kingdom in about five months. Here, six 
days later, he received the fealty of the clergy, 
barons, ami gentry of Scotland, whose names till 
the thirty-live skins of parchment known as the 
Ragman Roll. 

At length lie was at liberty to turn to France, 
but the great ciist of his late expenditure hail 
already driven him to make such heavy demands 
upon the revenues of the church, that the clergy 
now refused fresh subsidies, headed by Arch- 
bishop M^iiicheLsca and supported by the hull 
‘Clencis Laicos’ of Pope Boiiitacc VIII. The kiim 
rot.aliatcd by jilacing the clergj- of the kingdom in 
outlawry. At the .Salisbury parliament in Febm- 
.ary 1297, the great barons also refused to take part 
in foreign war, while the merchants were exa.sper- 
ated because their wool had been seized. A com- 


promise was soon efl’ected uith the clergy, and a 
temporarj’^ illegal gi-ant for the immediate purposes 
of the war was procured from the nobles and com- 
mons who were with him. Edward sailed for 
Flandei-s, and at Ghent confirmed the Charter with 
such supplementary clauses as were demanded by 
liis refractorj' nobles’, thus finally establishing the 
right of the people themselves to deteniiine taxa- 
tion. This is only second in importance to Magna 
Charta itself as a landmark in the history of Eng- 
land. The suspicious feare of his peojile compelled 
Edward to repeat the confirmation at London in 
1300, and again at Lincoln in 1301 — an insult to his 
honesty wliich the king never forgave, and .to which 
his subsequent banishment of Winchelsea was duo. 
In 1303, and again the year after, Edward, in 
desperate straits for money, levied, by agreement 
with the foreign merchants, some new' customs — 
the beginning of our import duties, without consent 
of the estates, and collected a tcdlaae from the 
royal demesne, and again, in 1305, he obtained 
from Clement V. a fonnal absolution from the 
obligations of 1297. It is time that the firat two 
measures were contrary to the spirit rather than 
the letter of his promise, and that he never sought 
to avail himself of the dangerous power granted 
him by the papal absolution, yet these three facts, 
saj's Bishop Stubbs, ‘ remain on record as illustra- 
tions of Edward’s chief weakness, the legal captious- 
iiess, wliicli was the one drawback on his greatne.ss.’ 

It was the dangerous aspect of affairs in Scot- 
Land that forced the king to ■ submit so easily 
to the demands of his barons. Already, in the 
spring of 1297, IVallace, without any coimtenance 
from the Scottish nobility, had commenced a 
guerilla warfare, and his liandful of de.sperate men 
soon increased into an amiy, which completely 
defeated Earl "Warenne and Cressingham at Cani- 
buskenneth (Stirling Bridge) in September 1297, 
and ravaged England, with the most atrocious 
cnielties, from Newcastle to Carlisle. Edward’s 
expedition to Flanders had been a failure, but he 
hastened to conclude a trace, so as to find time to 
chastise the Scots, cementing it by his betrothal to 
Philip’s sister Margaret. The good Queen Eleanor 
liad been .already dead nine years. Meantime, 
Wallace’s success had merely earaed him the bitter 
jealousy of the Scottish nobles, and his power was 
finally broken in the disastrous defeat by Edward’s 
army ,at Falkirk in July 1298. The king had two 
of his ribs broken by a kick from his hoise on the 
moraing of the battle, but rode throughout the day 
as if unhurt. The straggle lingered on some yearn 
under various leadei-s, as Edward found his energy 
paralysetl the w'hile b}' the intrigues of Philip, and 
the constitutional straggles with his barons. Pope 
Boniface, in 1301, put forth a claim to the overlord- 
ship of Scotlanil, which W'as repudiated hy the 
rvhole body of the estates at Lincoln. It w’as not 
till the June of 1303 that the king was able to 
resuine his conque.st. AccoViipanied by a fleet 
c-aiTjung his supplies, he penetrated again into 
the far nortli, tarried a while in Dunfermline, and 
settled the kingdom after the reduction of Stirling, 
the last place of strength that held out. In 1305 
Wallace was betrayed into his hands, sent to 
London, and cniellj' executed as a traitor. The 
fate of_ this noble-hearted patriot is a fatal blot 
upon his conqueror’s memory, but it should not be 
forgotten that Edwaid was*^ profoundly convinced 
of tlie legality of Ids own claims over Scotland, and 
that Wallace to him was merely a pe.stilent rebel, 
who had earned his doom by treason to his lord anil 
by the craelties he had iiifiicted upon Englishmen. 
The s.ame year the king prepared a new coiistitii- 
tion_ for the conquered kingdom, divided it into 
sherifl'doms like the English counties, and made 
arraiigcments for the representation of the .Scots in 
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the English parliament — a measure which, had it' 
been successful, might have anticipated hy four I 
centuries the benefits of the union. • It might now 
have been expected that Scotland was effectively 
subdued, but ere long Robert Bruce, who had 
hitherto phayed a dubious game, raised a revolt in 
the beginning of 1306, got rid of the regent Comyn, 
his most serious rival, l)y a foul murder in Dumfries 
church, was crowned king at Scone, and kept up 
an' incessant but varying straggle during the winter 
of 1306 and the spring of 1307. , The treachery of 
those who had sworn fealty to him,- and whom he 
had trusted implicitly, roused Edwai'd to the pitch 
of exasperation, and at the knighting of Prince 
Edward at Westminster, lie swore a solemn vow to 
be revenged upon Bruce. He at once despatched a 
force to Scotland, and though how old and infirm, 
began preparations for his fourth expedition ; but 
he was attacked udth dysentery on the march, and 
his malady increased so much upon him that he 
died on the 7th of July 1307, at Burgh-on-Sands, 
near Carlisle, within sight of Scotland, leaving for 
his son Edward the dying command not to bury 
his body till he had utterly subdued the Scots, but 
to carry his bones with the army until the victory 
was complete. Eleven daj’s later the young prince 
reached Carlisle, but returned a few weeks after to 
London, and buried his father’s body in West- 
minster, where it still rests under a slab, with the 
simple but truly descriptive inscription : ‘ Eduardus 
primus, Scotoram malleus, hie est.’ 

See Life and Reign of Bdxoard I. (Seeley, 1871); vol. 
ii. (1876) of Bishop Stubbs’s Gonatiiuiional Bistox'y of 
England, his Early Plantagenets in ‘ Epochs of Modem 
History’ (1876), and his prefaces to the Clu’onicles of 
the Reigns of Edward I. and Edward II. in the ‘ Bolls ’ 
series (2 vols. 1882-83). 

Edward II., son of the preceding, was born at 
Carnarvon in Wales, 25tli April 1284, and in 1301 
was created Prince of Wales, being the fimt heir- 
apparent of the English throne who bore that title. 
In 1297 he was appointed regent in his father’s 
absence, and as such signed the famous Confimxaiio 
Cartarim. He accompanied his father on his 
various expeditions into Scotland, but was absent 
at his death in July 1307, and instead of carrying 
out his dying commands, returned to London to 
give himself to unworthy pleasures and the beloved 
companionship of his favourite the Gascon, Pieis de 
Gaveston. A month later he created him Earl of 
Cornwall, and on his departure for Prance in the 
beginning of 1308 to marry Isabella, daughter of 
Philip V., left him guardian of the kingdom. The 
indignant nobles demanded his banishment, and 
twice was the favourite forced to leave England, but 
as often was he recalled by the infatuated monarch, 
until at length they rose in arms, captured Gaveston, 
and executed him at Warwick in 1312. Two years 
later, Edward invaded Scotland at the head of an 
army of 100,000 men. At Bannockburn, on the 24tli 
June 1314, he was defeated with immense slaughter 
by Bruce, whose heroism redeemed the dubious 
patriotism of his e.arlier years, secured his own 
crown, and the final independence of his kingdom. 
With the capture of Benrick in 1318, he Iiad 
undone every trace of the conqxiest of Edward I. 
This great disaster in Scotland was followed by 
risings in Wales and Ireland, and two seasons of 
unexampled famine attended by still more fatal 
pestilence. From this_ time till 1321 the influence 
of Lancaster as the king’s minister was supreme, 
but in that year, with the aid of his new favourites, 
Hugh le Despenser the elder, and his son, Hugh 
the younger, who had been already bani.shed, 
but whom the king had recalled, Edward over- 
threw Lancaster, and put him to death. Imme- 
diately after, Edward invaded Scotland for the 
last time, but achieved no particular success, and 


in 1323 concluded a truce with that nation for 
thirteen years, and returned to England. A dis- 
pute ‘now arose between him and Charles IV. of 
France, brother of his wife Isabella, in regard to 
the, teiTitories which he held in that countiy. 
Charles seized these, whereupon Edward sent over 
Isabella to remonstrate, and, if possible, to effect 
an amicable arrangement between them. Isabella 
already despised her husband, and bated the 
Despensera, and had contracted a guilty passion 
for Mortimer, one of the most unprincipled and 
powerful of the disaffected nobles. She now 
treacherously made common cause with many of 
the exiled nobles against her husband and the 
Despensers, and having obtained possession of the 
young Prince Edward, she embarked from Dort, 
in Holland, with a large body of malcontents, anil 
landed on the coast of Suffolk on the 24th September 
1326. Edward fled, but was taken prisoner in 
Glamorgansbire. The Despensers, father and son, 
were executed, and the monarch himself compelled 
formally to resign the crown. His robust frame 
refusing to succumb to some months of the most 
inhuman treatment, he was murdered by a crael 
death in Berkeley Castle, 21st September 1327. 

Edward III., son of the preceding, was born 
at Windsor, 13th November 1312, and was crowned 
king 29th January 1327. During his minoritj’ the 
country was governed nominally by a council of 
regency, but really by Mortimer and bis paramour 
Isabella. Early in 1328 the young king married 
Philippa of Hainault, and two j’ears later seized 
'Mortimer and put him to death, banishing his 
unworthy mother, Isabella, to her remaining 
twenty-seven years of privaoj’ in Risings Castle. 
He next invaded Scotland to assist Edward Baliol, 
son of John Baliol, who, in the confusion that 
ensued on the death of the great Bruce, had made 
a descent on the country, and got himself crowned 
at Scone. In a bloody battle fought at Halidon 
Hill, near Berwick, 19th July 1333, the Scots'were 
completely defeated, whereupon Baliol assumed the 
authority of a king, and ilid homage to Edward 
for his possessions, but a few months later had 
to flee from the kingdom. In the course of three 
yeara Edward thrice invaded Scotland, but though 
lie frightfully wasted the coiinti-y, and brought 
armies such as could not be met in tbe field, he 
could not break the invincible spirit of the people, 
who, after each invasion had rolled over them like 
a flood, rallied anew with a still more stubborn 
resolution to be free. But the scene of Edward’s 
meat exploits was France. Charles IV. having 
died without a son, Philip of Valois, the nearest 
heir by the male line, ascended the throne, under 
the title of Philip VI. Edward claimed the crown 
in right of his mother Isabella, sister of Charles ; 
but as the law of France e.xpre.ssly excluded 
females from enjoying sovereign rights, it is need- 
less to say that his claim was utterly groundless. 
The English king admitted that his mother, being 
a female, could not inherit the crown of France, 
but affirmed that he, as her son, might. _ But it is 
clear that he could not receive from his mother 
riglits to which she hereelf had no claim. Yet 
never was a bad cause redeemed from baseness 
with more splendid triumphs. Edward declared 
war against Philip in 1337, raising money un- 
sparingly by tallages, forced loans, and seizing 
wool for which it is tnie he promised to pay in 
the coui-se of two yeare. Spite of the brilliant sea- 
victory at Sluys in 1340, the war was at first singu- 
larly unsuccessful, and Edward soon found him- 
self at issue with his nobles, and especially the 
princes of the church, and was compelled to pur- 
chase the gi'ants of money necessary for the war 
■with concessions of privileges, which he occasion- 
ally endeavoured to evade by subterfuges that his 
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grandfather ■would have scorned. At length in 
1346, accompanied by his eldest son, known as the 
Black Prince, he again invaded France, conquered 
a great p.art of Normandy, marclmd to the very 
gates of Ikaris, and on the 2Gth August 1346, 
inflicted a terrible defeat on the French at the 
famous field of Cr6cy. Here the Black Prince, 
though but sixteen jeai-s old, exhibited the most 
heroic courage. After some further successes, and 
the fall of Calais after a twelvemonth’s siege, a 
truce for a few months was concluded between 
tlie two nations, .afterwards from time to time 
extended. Just before the surrender of the 
famished citizens of Calais, occurred the heroic 
incident of Eustace do St Pierre .and his five com- 
panion burgesses of Calais, who offered themselves 
as victims to tlie king’s fuiy to save their fellow- 
citizens, and were saved only at the imp.assioned 
entreaties of Queen Philippa, bleanwhile the 
Scots had sustained in 1346 a severe defeat at 
Neville’s Cross, near Durham, their king, D.avid 
II., being taken prisoner, while in 1349 the temble 
Black Death h.ad carried off a third of the total 
population of England, and pevTOanentty changed 
the whole rel.ations between labourer and master. 

The war beg.an anew in 1355, and next ye,ar, on 
the 19th September, the Black Prince obtained .a 
brilli.ant victory at Poitiere, where King John of 
Fr.ance w.as talcen prisoner. The Scotch monarch 
w.as released under promise of .a ransom of 100,000 
merks in 1337, .and King Jolin in 1360, when a peace 
was concluded between the French and the English, 
by which the Latter were to ret.ain their conquests. 
King John finding it impossible to raise his pro- 
posed r.ansom, honourably returned to captivity, 
and died in London in 1364. Sliortly before this 
date, David, king of Scotland, whose residence in 
England had extinguished the little patriotism he 
over h.ad, entered into a secret agi-eemont with 
Edward, in virtue of which his kingdom, if he 
died without male issue, w.as to be handed over 
to the English sovereign. ^leanwhile, the Black 
Prince, who had m.arried Joanna, daughter of 
the Earl of Kent, had received from his Lather 
Aquitaine and Gascony, .and ruled there for some 
time very urospcrously ; but ultimately involving 
himself and his father in a w.ar with Fr.ance, which 
w.as dis.astrous in its issues, w.as obliged in 1374 to 
conclude a truce for three years. Edw.ard waged 
w.ar no more. In spite of his brilliant victories, in 
suite of the dazzling v.alour of liis son, he was at 
tlie last unsuccessful. Under liiin, says Mr Free- 
man, ‘ England W.as successful in battles, but she 
was thoroughly be.aten in war.’ Neither in Scot- 
l.and_ nor in France did he re.alise his desires. 
Affaii-s at home were no less unsatisfactory in the 
last ye.am of his life, and public finance* drifted 
liopele.s.sly into ruin. He quarrelled with his p.ar- 
lianionts, and saiy public discontent saji the loyalty 
of his jieople, while he g.avc himself up to the influ- 
ence of his rapacious mistress, Alice PeiTcrs, .and 
let the government slip into the hands of his third 
son, John of Gaunt. The Black Prince, who had 
uG^ded a party opposed to his father’s policy, died 
8th June 1376, and the king himself expired almost 
alone on the 21st .Iiine 1377, after a rei^'’n of fifty- 
one yc.ar.s. 

L'/c “’It/ Times of Edivard 
rJj ^ ISGD), and I?ev. ”W, M’^nrburton s EilxcaviX 

JIT. in ‘Epochs of Modem History’ (1875). 

I’l son of Richard, Duke of York, 
.and Cicely Nevill, daughter of the fii-st Earl of 
\\ cstmoreland, was born at Ronen in 1442, .and 
brought up .at Ludlow Castle, being knorni during 
his fatlicr’s lifetime .as Earl of March. The Yorkist 
claim to the crown will be discussed under 
Rostis ( Watk 01 - Tirr, ) ; here it is enough to say that 
Edward found himself, on his father’s defeat and 


death at 'SYakefield (December 30, 1460), he.ad of 
a strong and resolute party. With characteristic 
vigour he at once set out from Gloucester, won the 
battle of blortimer’s Cross (February 2, 1461), lost 
in tbe person of Warwick the second battle of St 
Albans fifteen days later ; but only nine days 
thereafter, taking * advantage of the reaction of 
the south ag.ainst the excesses of Queen Marg.arot’s 
victorious northern soldiei-s, entered London in 
triumph, and was hailed as king. A month 
afterwards he secured for himself the crown by 
the gre.at battle of Towton, ne.ar York. The inde- 
fatig.able queen, with the aid of French money, 
kept up the struggle in the north, but her defeats 
at Hedgeley bloor and Hexham (1464), and the 
capture of the unhappy King Henry (1465), in the 
meantime closed the door upon her hopes. The 
young Edw.ard was handsome and frank in man- 
ner, .and quickly became a most popular king. 
Tlie commons granted him the wool-tax and ton- 
n.age and poundage for life. But Edw.ard_ im- 
perilled his popnl.arity by his uncontrolled licen- 
tiousness, and ere long by his ill-advised and .at 
fi.ratsec.vefmcj.-via.ge.'v.'itk ElisiodjetU, the luwidsome 
widow of Sir John Grey of Groby, daughter of the 
Lancastrian Lord Rivers, displeased the great 
Earl of Warwick and many of his nobility, who 
h.ad hoped to buttress the king’s throne by_ a 
French or Burgundian alliance, and whose dis- 
affection was further incre.ased by the honoure 
which were Lavishly he.aped upon the young oueen’s 
upstart relations. Warwick succeeded in detach- 
ing the king’s brother, the Duke of Clarence, from 
his side, and made him his own by manying him 
to his daughter Isabel. Meantime the tide of 
popular feeling showed the direction in wliich it 
was ninning by insurrections in the northeni 
counties and in Lincoln. At length Warwick 
finding Claience too we.ak a foundation on which 
to build a Yorkist revolt, crossed to France, and 
there made friends with his ancient enemy. Queen 
Margaret, and cemented the' alliance by manying 
his daughter Ann to her son. Prince Edward. In 
September 1470 Warwick landed in England, and 
Edward finding himself deserted on eveiy side fled 
to Flanders ; six months later he landed at Raven- 
spur, and pressed on to give battle to Warwick. 
His brotber Clarence went over to his side, and in 
the final battle .at Barnet, on Easter-day, April 
14, 1471, the kingmaker fell on the field of his 
defe.at. Edw.ard next turned to meet Queen IVIar- 
g.aret, and put an end to the war by the victorj' at 
'Tewkesbury (May 4). , He showed the savagery of 
his nature by the murder of the young Prince 
Edward, and the nithless severity of his vengeance 
upon the other captives, some of ■whom had left 
s.anctupry on promise of their lives being .spared. 
The night of his_ .arriv.al in London the old king, 
Heniy^ VI., died in the Tower — of a broken heart 
as w.as given out. Edward hencefonvard sat 
securely on his throne, and used his jiower freely 
to extort moiiej' from Ids subjects by forced loans. 
In 1478 he stained his n.ame by the private execu- 
tion in the Tower of his brother Clarence — drowned 
according to an old tr.adition in a butt of blalmsey 
wine. Edw.ard’s p,artis<anship of Burgundy against 
Fiance had brought no gloiy to his army, the 
leadera of which were inchiced by French gold to 
ab.andon the war. Equally iinsuccesisful were his 
aiiibitious scheme.s for the marriages of his five 
daughters. Edward died suddenly, April 9, 1483, 
worn out before his time by Ids debaucheric.". 

See James Gairdner’s JTouses of Lancaster and Yorl' in 
^Epochs of Modem Historj- ’ ( 1874 ), and tlie Introductions 
in his edition of the Paston Letters (3 vols. 1872-75). 

Eiltvard T., son of the preceding, was bpin 4th 
November 1470. The storv of his life is brief and 
tragic. At the death of fds father, he was living 
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at Ludlow in Shropshire, a hoy of thirteen. When 
the news reached Ludlow, Earl Rivers, his uncle 
by the mother’s sidb, set out with him for London. 
, Richard, Duke of Gloucester, however, contrived to 
obtain possession of his person at Northampton, 
.and brought him to the capital himself, in the 
beginning of May 1483. Towards the end of the 
same month, Richard was appointed .Protector of 
the kingdom. About the middle of June, the 
young Duke of York, brother of Edward V., also 
fell into his hands. The two hapless boys were 
then removed to the Tower, and were never more 
heard of. In 1674 some bones were discovered in a 
wooden chest below the stairs which formerly led 
to the chapel of the White Tower, and being 
supposed to be the remains of the princes, were 
re-interred in Westminster Abbey in the chapel of 
Heniy A^II. There is at least no doubt that they 
were murdered by command of their ambitious 
' uncle Gloucester, who himself began his short reign 
as Richard III., July 6, 1483. 

Edward VI., bora at Hampton Court on 12th 
October. 1537, was Henry VIII. ’s son bj’' his third 
queen, Jane Seymour, who died twelve days after 
his birth. Till lie came to six years he was brought 
up ‘among the women;’ tlien his instraetion 
conimenced ‘ in learning of tongues, the Scriptures, 
philosophy, and all liberal sciences.’ Cheke and 
Ascham were among his preceptors. On 21st 
January 1547 he succeeded Henry, when Edward 
Sej'inour, Earl of Hertford, his uncle, got himself 
made Protector. A novus homo, who from a 
country gentleman had risen to be ruler of England 
through the_ accident of his sister’s queenship, 
Seymour allied hirasfelf with the refonued party 
'against the nobles of the old rdgime, aiid sought 
•by some high achievement to justify his rapid 
.exaltation. During the firet year of his protectorate 
he invaded Scotland, to enforce the niarriage- 
contraot between Edward and Maiy, Queen of 
Scots. In the battle of Pinkie (lOtli Sratember 
1547) the Scots were, utterly defeated, and Scotland 
lay at the mercy of Seymour, now self-created 
Duke of Somerset ; but his presence was needed at 
home. He returned to find that his brother. Lord 
Seymour, the admiral, had been caballing against 
him. Somerset had him attainted ; and on 20th 
March 1549 he was sent to the block, the boy-king 
consenting coolly to his deatli. That summer 
witnessed two rebellions-— of Catholics in Devon- 
shire, and of agrarian malcontents, under Ket the 
tanner, at Norwich. Both were suppressed ; but 
two months afterwards a more formidable adveusarj' 
arose in the person of Net’s vanquisher, John 
Dudley, Earl of AA'^arwick, who wonted the Pro- 
tector’s downfall by insinuations against him of 
‘ambition, vainglory, and self-enridiment ’ (such 
are the entries in Edward’s Journal). Somerset 
was lodged in the Tower, pardoned, assailed anew, 
and this time beheaded (22d January 1552), Dudley 
meanwhile being created Duke of Northumberland. 
The people regretted, with good reason, Somerset, 
for Dudley was both a worse and a weaker man. 
Indifferent in matters of. religion (though he died 
a professed Catholic), he too let the Reformation 
take its course under Cranmer (q.v.) and Cranmer’s 
more headstrong colleagues ; his single aim was to 
secure the succession for his own family. With 
this view he married his fourtli son. Lord Guildford 
Dudley, to Lady Jane Grey, daughter of that 
Duchess of Suffolk to whom, by the will of her 
uncle, Henry A^'III., the crown was to pass in 
default of issue by Edward, Marj-, or Elizabeth. 
Northumberland now worked upon the dying boy 
to exclude his sistere, and nominate Lady Jane 
as his successor. Edward consented ; and a 
‘device,’ tliiis settling the succession, was drarvn 
up. The king lived onlv a few weeks after, dying 
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at Greenwich on 6th July 1550, of poison it was 
rumoured, but more probably from the effect of 
quack nostrums on a consumptive frame. On 8th 
August he was buried in AA''estminster with 
Protestant rites, but mass of requiem was chanted 
in the Tower. A truer estimate of this ‘ English 
Josias’ — ^shi-ewd, obdurate, cold, yet anxious for his 
subjects’ well-being, a very Tudor — may be formed 
from his own Journal than from any of the contem- 
porarj' panegjwics. It is given, with a verj- full 
memoir, in tlie Literary Remains of Edward VI., 
by J. G. Nichols (2 vols. Roxburghfe Club, 1857). 

Edtyai'd, Thomas, the ‘ Banff naturalist,’ son 
of a private in the Fife militia, was bora at Gos- 
port in 1814, and spent his early years at Aberdeen. 
After settling as a shoemaker in Banff in 1837, his 
iiTepressible and inborn passion for the pursuit of 
natural historj^ led him to collect many specimens, 
and discover new species, which he classified, 
described, and exhibited. He was a Fellow of the 
Linnean Society, and of the Roj'al Physical Society 
of Edinburgh. The publication of Smiles’s Life of 
a Scotch Naturalist in 1876 awakened much sjmi- 
pathy in his favour, and a pension of £50 a year 
was conferred upon him. He died 27th April 1886. 

Edwardes, Sib Heebebt Benjamin, a soldier 
and statesman of British India, was born at 
Frodesley in Shropshire, on 12th November 1819. 
Entering the army of the East India Company in 
1840, he was, on the outbreak of the first Sikh war 
(1845), appointed on the staff of Sir Hugh Gough, 
and fought at Mudki and Sobraon. Shortly 
after the conclusion of the war he became assist- 
ant to Sir Henry Lawrence, British resident at 
Lahore, and in that capacity took an active share 
in punishing the Dewan Mulraj of Multan, ■who 
had murdered Mr Vans Agnew and Lieutenant 
Anderson, defeating him twice, and capturing his 
city ( 1849 ). During the Indian Mutiny, Edwardes, 
as commissioner of tlie Peshawar frontier, did veiy 
good service by conciliating Dost Mohammed of 
Afghanistan, and securing his neutrality. In 1865 
ill-health obliged him to retura to England, where 
he commenced to write a Life of Sir Henry 
Latorcncc, which was completed after his deatli 
(at London, on 23d December 1868) by Herman 
Merivale. He also wrote A Year on the Punjab 
Frontier in 1843-49. 

E«Dvards, Amelia Blandfoed, novelist and 
Egyptologist, was born in London in 1831. Her 
first novel. My Brother's Wife (1855), has been 
followed by a dozen others, among them Beben- 
ham’s Fbu; (1869), and Lord Brackcnhnry (1880). 
She has also published a volume of Ballads (1865), 
and, besides books of holiday travel in Belgium 
and the Dolomites, A Thousand Miles tip the Nile 
(1877). Miss Edwards -ivas the founder, and is 
one of the honorary secretaries, of the Egyptian 
Exploration Fund, and has contributed papers on 
Egyptologj- to the principal European and Ameri- 
can journals. Her scholarship has been recog- 
nised in several degrees from American colleges, 
notably a doctorate from Columbia; and in 1889 
.she lectured on Egyptian subjects in the United 
States. — Her cousin, Matilda Baebaea Betham- 
Edavaeds, Avas bora at AVesterfield, Ipsivich, in 
1836, and ivhen quite a young girl attracted the 
notice of Charles Dickens, ivho published her 
poem, ‘ The Golden Bee,’ in All the Year Round ; 
it is included in her Poems (1885). Her firet 
novel. The White House by the Sea, appeared in 
1857, Br Jacob in 1864, and Kitty (described by 
Lord Houghton as ‘the best novel he had ever 
read’) in 1869. Besides numerous other stories, 
many of which Have been translated into French, 
German, and Norwegian, Miss Betham-EdAvards 
has published A Wilder vsith the Sieallows (1867) 
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and A Year in Western Frantc (1875), whilst 
she has edited Miurny’s Handboolc to Southern, 
Eastern, and Central Franec, and Arthur Young’s 
Travels in France, with Life (1SS9). 

Edwards, Henri Milne. See Milne- 
Edwards, Henri. 

Edwards, Jonathan, theologian and meta- 
physici.an, was horn at East Windsor, Connecticut, 
5th October 1703, the only son amon" the eleven 
children of the Kev. Timothy Edwards, a worthy 
clergyman there for more than si.Nty years. The 
hoy was precocious alike in learning and in piet 5 ', 
and graduated at Yale College in 1720. By that 
time all his spiritual difficulties had vanished, and 
given way to ‘an inward sweet delight in God,’ 
and he had determined to devote himself to the 
ministry. After acting as tutor at Yale from 17M 
to 1726*, he was ordained in 1727 colleague to his 
maternal grandfather, Solomon Stoddard, in his 
ministry at Northampton, IMassachusetts. Two 
years later the death of the latter left him alone, 
and here for nearly twenty-four years he laboured 
with remarkable earnestness, guiding his flock 
through the excitement of a revival which the 
preaching of George Whitefield in 1740 and the 
year after helped to spread far and wide over New 
England. The singular happiness and success of 
his first seventeen years was at length broken by a 
bitter dispute with his people about the circulation 
of certain books which he considered as immoral in 
tendency, and further about the adidsability of 
retui-ning to the earlier Congregational rule of 
refusing to admit pei-sons to communion who were 
not consciously converted. Edwards supported the 
more rigid view, and was obliged to resign his 
ministry in Juno 1750. He next laboured some 
years as missionary to the Housatonnuck Indians 
at Stockbridgo, Berkshire county, Massachusetts, 
until 1758, when he was called to succeed his 
son -in daw, President Burr, of Princeton College, 
but died of_ smallpox only thirty-four days after 
his installation, 22d March 1758. Edwards is still 
America’s most original thinker in metaphysics, and 
it is hardly likety that his treatise on tiie* Freedom 
of the Will (17fl4)witl ever be set aside (see Will). 
He was a rigid and somewhat unsympathetic 
Calvinist in theology, but his heart throughout life 
was warmed with a piety of rare saintliness and 
elevation, already foreshadowed in the famous 
seventy resolutions drawn up in his twentieth 
year. His other works are only less memorable 
than his gi'cat treatise ; the}' include Original Sin 
(1758), True Nature of Christian Virtue (1788), 
and Dissertation on the End for which God created 
the World (1789). The most notable adherents of 
the theological .school founded by Edwards were 
Samuel Hopkins (q.v. ) ; his son, Jonathan Edwards; 
Joseph Bellamy of Connecticut (1719-90), whose 
works svere published at Boston in 2 vols. in 1850 ; 
Nathaniel Emmons, who died at Franklin, Massa- 
chusetts, in his ninety-fifth year, and wliose works 
(with a Life) extend to 8” vols. (Boston, 1842); 
Timothy Dwight (q.v.) ; and Leonard Woods, pro- 
fessor at Andover (works in 5 vols. Andover, 1849- 
’’9 T, More or less complete editions of the works 
of Ltl wards have heen published hy Austin (G vols. 
IVorcestcr, Massachusetts, I80S-9), Williams & 
Parsons (8 vols. Lond. 1817), S. E. Dwight ( 10 vols. 
New \ork, 1829-30), Henry Rogei's (2 vols. Lond. 
1831), and by Leavitt & Co. (4' vols. New York). 
See Leslie Stephen’s Hours in a Library (2d series, 
1S7C).- — .Ionathan Edwards the younger, second 
.son of the precoiling, was born in Northampton, 
Massachusott-s, of.tli IMay 1745, and had his educa- 
tion at the College of New Jersey, where he 
paduated in 1705. After his .studies in thoolog\- 
he became tutor at Princeton, and in 1709 pastor 


at White Haven, Connecticut. Here he laboured 
witli all his father’s energy and uncompromising 
strictness till his dismissal by his congiegntion 
in 1795 on - the plea of their inability to support 
a minister. Next year he was called to , the 
church at Colebrook, Connecticut, and in 1799 to 
the president’s chair of the new college at Schenec- 
tady, New York ; but here he died the second 
summer after his inauguration, 1st August 1801. 
The eircumstances of his death were strangely like 
his father’s, and it was not a little striking that 
both had preached on the first Sunday of their 
fatal year from the text ‘ This year thou shalt die.’ 
The younger Edwards greatly resembled his father 
in intellect, and his ablest work is the best exposi- 
tion extant of his father’s theorj' of the will. It is 
A Dissertation concerning Liberty and Necessity 
( 1797 ). Another valuable contribution to theology' 
is contained in his three discourses On the Necessity 
of the Atonement and its Consistency with Fire 
Grace in Forgiveness (1785). His works were 
reprinted in 2 vols. , with a memoir, by his giandson, 
the Rev. Tiyon Williams, at Andover in 1842. 

Edwards, Oliver, American soldier, bom in 
Springfield, Massachusetts, in 1835, entered the 
Northern army at the beginning 'of the, civil war, 
and rose, gaining almost every step by acts of 
pemonal gallantly, to the rank of brigadier-general 
in 1865. Hjs services were most conspicuous dur- 
ing the second day of the battle of the Wilderness ; 
at Spottsylvania (1864), where he held the ‘bloody 
angle ’ for eleven hours with his own brigade, and, 
at the head of twenty regiments, faced_ tlie enemy 
for thirteen hours thereafter ; and at Sailor’s Creek, 
where he captured Generals Custis, Lee, and 
Ewell. General Edwards, after the war, returned 
to mercantile pumuits. 

Edwin, king of Northumbria, was the son of 
Hilla, king of Deira, who died in 588. His father 
died when he was but tliiee years old, whereupon 
HJthelric, king of Bernicia, seized his territories. 
The child was carried into North Wales, and tliCTO 
brought up. At length he found refuge with 
Raedwald, king of East Anglia, who took up arins 
on his behalf against HDthelfrith, the son of his 
oppressor, and defeated him in a great battle, 
in which the nsumer fell (617). Edwin now 
obtained his fathers kingdom of Deira, and ere 
long overran Bernicia, thus bringing under his nile 
a united Northumbria, which extended north- 
ward to Edinburgh, a city which he fortified, and 
which still retains his name. He next conquered 
Elmet (the West Riding of Yorkshire) from tlie 
Britons, and pushed his power westward ' to the 
sea, and even to Anglesea and Man. After 
Recdwald’s death he also obtained the ovcr-lord- 
ship in East Anglia, and overthrew the West 
Saxons, a idctoiy -ndneh gave him the over-lordship 
of all England, save Kent. Edwin had already 
nian-ied j'Ethelburh, daugiiter of ./Ethelberht, tlie 
convert of Augustine. Under Paulinus’ influence, 
and moved by his escape from assassination at the 
hands of the king of Wessex, and by liis victory 
over. Wessex, Edwin was converted to Christianity; 
and he and his nobles were baptised in tlie eleventh 
year of his reign. Thereafter, he became the most 
powerful prince in England. In 034 he fell in a 
disa.strous battle at Hatfield Chase in Yorkshire. 
Edwin was canonised ; his festival falls on 4th 
October. His story forms the subject of Alexander 
Smith’s poem, Edwin of Deira ( 1861 ). 

Eccloo, a town in the Belgian province of East 
Flanders, on the Lieve, 12 miles NW. of Ghent 
by rail. It has manufactures of woollen.s, cottons, 
&c. Pop. 11,164. 

Eel. a name somewhat widely applied in popular 
usage, but justifiably extended’ to all the members 
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of the family jMur.'onidaj, -which is included in 'the 
order Physoatomi of bony fishes. The family is a 
large one, with representatives in almost all fresh 
■waters and seas of temperate and tropical zones. 
As is well known, the body is much elongated, 
cylindrical or ribbon-shaped ; the usual scales are 
absent or rudimentary ; and there are no pelvic 
fins. If unpaired fins are present, they unite in a 
long fringe. Teeth are usually well developed. 
Over two hundred species are known, all carnivor- 
ous, and preferring to keep near the bottom, some- 
times at great depths. 

The genus Anguilla includes the eels pnr 
excellence, some twenty-five widely distributed 
species in all, the Common Eel (ri. vulgaris) among 
the rest. The skin exhibits minute rudimentary 
scales, the upper jaw does not protmde, the tongue 
is free, the teeth small, the unpaired fins united in 
a continuous fringe. The common eel, though not 
without its mystery, is known to every one. The 
wide gape, the protruding tower jaw, the variable 
forms of head, the body cylindrical in front and then 
compressed, the long tail, the very varying colour, 
are familiar features. It occurs throughout most 
of Europe, frequenting, however, sluggish streams. 
Authorities usually distinguish two Eritish species, 
A. vulgaris and A. latirostris, but the differences 



The Common Eel {Anguilla vulgaris). 

are slight. Stealthy in its habits, the eel lies in the 
mud during the day, and ■\yriggles about at night 
in search of small water-animals, spawn, and dead 
carcasses. It is also certain that the eel often 
leaves the water, especially when grass meadows 
are overflowed or wet with dew, and travels by 
night over the moist surface in search of food ; its 
small e.xternal gill-aperture helps it to remain some 
time without water. In cold weather it bides 
itself in the mud. The mystery concerns its life- 
history, which as yet is somewhat uncertain. The 
sexes are separate, and the reproduction oriparous. 
In autumn some of the larger females migrate sea- 
wards, while others probabl}- remain in the rivere 
in winter somnolence. The migrating females 
meet the niales at the river mouths or in the 
sea, and there the reproduction apparently takes 
place. In spring the female young migrate up the 
rivers in large persevering shoals, overcoming all 
obstacles, such as flood-gates. The flesh of the 
eel is eaten, both fresh and presen’ed. They are 
caught by eel-speare, eel-pots, baskets, and in 
various other ways. In tlie blood of Anguilla, 
jMurrena, and Conger, which is scantier than in 
most fishes, there is a powerful poison. The blood 
is exceedingly acrid to the taste, and though rapidly 
fatal when injected under the skin, is not markedly 
injurious in the stomach. The virulence of the 
poison is destroyed by heat. 


The genus Murmna includes a large number of 
marine species, niostlj^ well coloured, some of great 
length (6 feet), and with formidable biting powers. 
One widely distributed species {M. helcna) rvas 
highly prized by the Romans, and is still fished. 
The genus Conger (q.v.) is separately discussed. 
Muraenesox, Myrus, and Ophichthys are other im- 
‘ portant genera within the family Murmnidm.— The 
Electric Eel (Gymnotus electriciis) belongs to a 
different though adjacent family (see Electric. 
Fishes). The sand-eels (Ammodytes), which are 




Sand-eel or Sand-launce {Ammodytes lancea), 

often sought for bait, and are familiar to shore- 
wanderers, belong to quite a different set of bony 
fishes, and are also called launce. They are allied 
to the cods, and classified in the Anacanthini order. 
The marvellous adroitness with which they jerk 
themselves about in a pool, making use of the 
slightest cover of sand, is often admired. 

A superstition has lingered through many 
centmies, finding typical expression in the works 
of Albertus Magnus, and repeated to-day in the 
experiments of countiy schoolboys, that horse- 
hairs left to soak in the brook mow into small 
eel-like animals. The fact at the root of this 
fancy is the frequent and sudden appearance of 
one of tlie Nematodes— the horse-hair worm. 

The so-called ‘ eels ’ in paste, vinegar, fermenting 
and decaying substances, or stagnant water, are 
minute threadworms or Nematodes, often belong- 
ing to the genus Anguillula. Their bodies have 
the usual threadworm shape, and are almost 
transparent, though with thick cuticle. The rate 
of multiplication is veiy rapid ; both eggs and 
adults have considerable power of reviving after 
Desiccation (q.v.). Adults have been known to 
reawaken- after a maximum desiccation of four- 
teen years. See Ascaris, Nematodes, Thread- 
worms, &c. 

Eel-pout, a name given in some parts of Eng- 
land to the Burbot (iofa vulgaris), and on some 
parts of the Scottish coast to the Viviparous Blenny 
{Zoarecs viviparus). 

Effcn’di, a title of respect among the Turks, 
bestowed upon ciidl officials, and upon educated 
persons generally, in contradistinction to the mili- 
tary title of Aga. It is nearly equivalent to the 
French Monsieur, but is suffixed to the personal 
name. 

Effervescence. Nearly all gases are more or 
less soluble in water, tlie amount of solubility 
depending on various conditions of pressure and 
temperature. As a mle, the lower the temperature 
and the greater the pressure, the greater is the 
solubilitj' of a gas, so that when the temnorature 
of such a solution is raised, or the pres.sure lowered, 
the gas escapes in small bubbles, giving rise to the 
phenomenon of effervescence. The most familiar 
instance of effen'escence is when a bottle of soda- 
water is uncorked, the excess of carbonic acid ga.s 
over what can remain in solution escaping with effer- 
vescence. Again, when a seidlitz powder is mixed 
with water, effervescence occurs, owing to tlie 
inability of the water to retain the gas in solution. 
Many slight circumstances affect effervescence. 
Most people know that by stirring a gla.ss of soda- 
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water, or by droijping into it a fragment of cork or 
a cmmb o'f bread, "reater eft'ervescence occurs. 
Sometimes the liquid is rather viscid, and a per- 
.sistent froth is produced, as when a siphon of 
lemonade is discharged into a tumbler. In such a 
case, the addition of a few drops of milk or of a 
little alcohol causes more rapid effervescence and 
settling of the froth. In the_ former of these cases, 
the bread crumb or the stirrin" acts by making it 
more easy for the gas to form bubbles and escape. 
In the latter case, the effect of milk may have a 
twofold cause, one similar to that of the cramb, 
the milk "lobules acting as nuclei ; the other 
simitar to the calming influence of oil on sea foam, 
the natural oil, butter, here comin" into play. 
The alcohol merely acts by thinning the liquid. 

Efflorescence, in Chemistry, is the term 
applied to the appearance of a white incrustation 
on the surface of certain bodies, as when a salt 
loses its water of crystallisation, and presents a 
white powdery appearance on the surface. Com- 
mon washing-soda exposed to the air affords a 
good illustration of this phenomenon. 

Eft (A.S. efeta, ‘lizard’), synonymous with 
Newt (q.v. ), a combination of the same root with 
the n of a prefixed an {cm-eft, un-cict). 

EgalitcS. See Orleans (Duke of). 

Egnii, Pierce (1772-1849), was the author of 
many works, includiii" Boxiana and Life in 
London. The last, wTiich Thackeray has im- 
mortalised in one of his Roimdahont Papers, owed 
much to its coloured illustrations by the brothem 
Cruikshank. — His son. Pierce Egan the younger 
(1814-80), wrote innumerable novels for Reynolds’ 
Miscellany chiefly and the London Journal. 

Egbert, king of the lYest Saxons, was the son 
of Ealhmund, who bore rule in Kent, and was a 
descendant of the House of Cerdic. For his laying 
claim to the IVest Saxon kinship after the death 
of Cynegils (786), he was obliged by Ids more 
Iiowerful rival, Beorhtric, to flee to the court of 
Charlemagne, whence he retumed in 802 to fill 
the throne of Wessex. England was at this time 
divided into three great sovereignties : Northum- 
bria, extending over what were occasionally the 
separate kingdoms of Deira and Bernicia ; hlercia, 
which had now subjugated tbe petty powers of 
Kent, Es.sex, and East Anglia; and Wessex, which 
had absorbed Sussex. For his first twelve yearn 
Egbert rei'med in peace ; then followed a war with 
the West Welsh (Cornish), and a straggle witli 
the Mercians, of which the tuming-point was the 
great victory of Ellandune (probablv near Win- 
chester), and which ended in his being recog- 
nised as over-lord of that kingdom. In 829 
the Northumbrians also, overawed by his army, 
accepted him as their suzerain, and thus Egbert 
became the first real king of England, although he 
did not fonnally assume that style, and continued 
to govern Mercia through its own king. Kent he 
bestowed upon his son Ethelwulf in 828, and did 
much to strengtlien his own power by increasing 
the influence of the see of Canterbury.' In his last 
years he had to straggle with a now and tenable 
enemy in the Scandinavian pirates, who began to 
harass the coasts. In 835 Egbert w.os defeated in a 
great battle in Dorsetshire, but in 837 he defeated, 
in a great battle at Hengestdune near tire Tamar, a 
huge nortliern host allied with West Welsh insur- 
gents. Egbert died in 839, haring reigned thirtv- 
seven years. 

Egedu. II.XNS, the apostle of Greenland, was 
born in Norway in 1GS6, studied theology in Coiien- 
bagen, and iVas appointed jiastor of Vagen in 
Noi way in 1707. Having determined to proceed to 
Greenland to convert tlie natives, he rc-igned his 


cure in 1717, and four years later, after a pre- 
liminary study of the langiiage, embarked for 
Greenland, with his wife, two sons, and some com- 
pahions', in all forty-six persons. He remained 
fifteen years in Greenland, during which time he 
laboure'd zealously among the people, and by bis 
preaching and teaching secured a permanent footing 
there for the Christian mission, which owed its 
origin to him. Latterly some Moravian mis.sion- 
aries invaded his province, with whoni Egede failed 
to agree. The death of his devoted wife, Gertrude 
Rask, in 1736 drove him from Greenland, but at 
Copenhagen he was busy promoting tbe cause of 
tbe Greenland mission, of which in 1740 he became 
superintendent or bishop. He died 5th Novembei 
1758. He has described the course and success of 
his labours in Del gamlc GronlancVs nyc Perhtsira- 
lion (Copenhagen, 1729 and 1741). — His son, PovEi 
Egede, born in Norway in 1708, succeeded his 
father in Greenland, and, as bishop, completed in 
1766 the translation of the New Testament into the 
language of Greenland begun bj' his father, and 
prepared also a catechism (1756) and a prayer-book 
( 1783) in the same tongue. He died at Copenhagen 
in 1789. 

Eger, a town and river of Bohemia.— (1) The 
town stands on the right bank of the Eger, 66 mile.' 
NW. of Pilsen by rail, and near the Bohemian 
frontier. It was formerly a border fortress of some 
importance, but its fortifications were razed in 
1809 ; it is now the chief railway centre in north 
west Bohemia. The rnins of the imperial burg oi 
citadel consist of a square black tower, a chape] 
(in the Romanesque and early Gothic style), anc 
part of the great hall. The inhabitants of Egci 
(17,148 in 1880) cany on considerable trade ant 
various industries, weaving, brewing, shoemaking 
&c. In the town-house M'allenstein was murdered 
on 25th February 1634. Eger was taken by the 
Swedes in 1631 and 1647, and by the French ir 
1742. — (2) The river Eger rises 12 miles NM'. o' 
the town of Eger, in the Fichtelgebirge, at ar 
altitude of 2362 feet, and flows in a genera 
east-north-east direction, joining the Elbe opjiositt 
Leitmeritz, after a course of 190 miles. It is noi 
navigable, owing to its falls and the boulders that 
obstruct its channel ; but it abounds in fish. 

Egcrdir, a small town of the vilayet of Konieh 
Asia Minor, gives name to a beautiful fresh-watei 
lake, 30 miles in length, Ijdng between the Siiltar 
Dagh and the northeni oflshoots of the Taurus 
Mountains. 

Egcria, the Nymph or Camena from_ whom, 
according to the legend. King Numa received the 
ritual of public worship which he establislied in 
Rome. The giove where Numa met his mistress 
to receive her instractions was dedicated by him tc 
the Camenre. Roman legends speak of two groves 
dedicated to Egeria — one near Aricia, the otbei 
before tbe Porta Capena at Rome, where the grottc 
of Egcria is still shown. 

Egg, the female reproductive cell from which the 
embryo is develojied — a process which, in all but 
parthenogenetic animals (see Partiienogenesls), 
begins only after fertilisation by the male .sperm. 
Using the word as equivalent 'to ovum, we nmv 
talk Avith equal accuracy of tlic egg of any animal, 
whether sponge, butterfly, fish, bird, or clejihant. 
The essential part of the ovum is generally minute, 
and the entire element often so remains, alike in 
the loAvest and the highest animals ; the ])rcsencc 
of extrinsic material, however, often makes the 
egg large and con.spicuous. The most inqiorl.'int 
and frequent extrinsic addition is the yolk, which 
serves a-s nutritive capital for the 'embiyo oi 
young animal. Next in importance are _ Hie 
various sheaths which surround the egg, especially 
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when the outermost of these forms a cliitinous, 
homy, Or limy shell. Gristly fishes, reptiles, 
and birds -afford very good examples both of 
abundant yolk and firm sbells. We commonly 
associate eg"s with (oviparous) animals which 
bring forth their young in that form, hut this is 
a question of degree, for oviparous and viviparous 
forms often occur among nearly related animals ; 
the common ringed snake, which usually lays eggs, 
may be artificially induced to bring forth its young 
alive, and even among mammals, where the con- 
nection between mother and offspring is character- 
istically intimate and prolonged, the two lowest 
genera (see Ornithoehynchus and Echidna) are 
oviparous. For technical details in regard to the 
egg, the reader is referred to the articles Bird, 
Cell, Embryology, and Eeproduction ; atten- 
tion will be directed here onlj^ to four points — 
size, shell, colouring, and economic interest, all 
with special reference to the eggs of birds. 

Size of Egg . — The accompanying diagram shows 
the strildng contrast in relative size between the 



eggs of four birds — the extinct moa, a, the ostrich, 
6, the hen; c, and a humming-bird, d. A moa’s egg 
has been found measuring 9 inches in diameter, 
12 in length, 27 in circumference. Ernst Krause 
mentions, in his most vivid of all general natural 
history books, that in the 17th century the inhabit- 
ants of Madagascar used to come to the fie de 
France to buy rum, which they received in great 
vessels formed from tlie egg-shells of the extinct 
Aipyornis. These shells, some of which are to be 
seen in European museums, measure 3 feet in 
circumference, and hold over 2 gallons— i.e. some 
six times as much as an ostrich egg, or 150 
times as much as a fowl’s. In contrast to the 
above, the weight of the humming-bird’s eggs is 
computed in "rains. (Of European birds, the 
largest are those of the swan, the smallest 
those of the golden-crested wren.) It is not 
in birds alone that we find striking contrasts in 
the size of eggs ; those of a skate contrasted 
with those of a salmon illustrate a striking 
diflerence. The diflerence in the size of eggs means 
a difference in the amount of yolk and other 
extrinsic substances present, but what conditions 
this diffei’cnce is a difficult question. The .size of 
the egg can only be said to be generally propor- 
tionate to the size of the bird, thus the cuckoo is 
mucli larger than the lark, but the eggs of the 
two are about the same size ; the guillemot and the 
raven are of about equal size, their eggs vaiy as ten 
to one ; and many other examples of disproportion 
might be given. Hewitson bas noted that the eggs 
of birds whose young are lapidly hatched and soon 
leave tlie nest are large. Professor Newton remarks 
that I the number of eggs to be covered at one time 
seems also to have some relation to their size.’ 
From what one notices in the poultiy-yard, and 
from comparing the habit of different biixls, it 
seems probable that a highly nutritive, sluggish 


bird_ will have larger eggs than one of more active 
habit and sparser diet. 

The shell varies in composition in different classes. 
That of insects is chitinous (see Chitin), of gristly 
fishes horny ; a varying amount of lime is always 
present in reptile eggs, and predominates of course 
m birds. A bird’s egg-shell consists almost wholly 
of carbonate of lime, but there is a little phosphate 
of lime and both salts of magnesia. Mr Irvine of 
Granton has made the interesting experiment of 
keeping fowls entirely ■without caimonate, allowing 
them only other salts of lime ; the result was, how- 
ever, that a normal carbonate of lime shell was 
still formed. The exact mode of formation of the 
limj' shell is obscure ; one can say little more than 
that the shell is secreted round the egg by tlie 
walls of the uterus or lower part of tlie female 
duct. In shape the egg is generally oval, but may 
be almost spherical, as in the kingfisher and owl ; 
or pear-shaped, as in some of the auk family ; or 
even doubly conical, as in the grebe. In its surface 
texture the shell varies greatlj'j enamel-like in the 
kingfisher, oilj^ in the ducks, pitted in some of the 
ostrich order, rough and incrusted in pelicans. 
Less conspicuous, but apparently to some extent 
characteristic of different families, is the minute 
stnicture of the shell. 

Colour . — During the formation of the shell in 
the lower part of the oviduct of the bird, pigment 
is also deposited. This occurs at various stages, 
producing the gi-onnd colour, the deeper, and the 
more superficial markings. The spots are normally 
circular, and most abundant on the anterior, larger, 

‘ head ’ end, which first protrudes. As the egg is 
moved onwards, rubbing against the walls of the 
duct, the spots become in varying degrees blotched 
and diffused. The pigments themselves are numer- 
ous (Mr Sorby distinguishes seven), and are allied 
to the red colouring matter of the blood and to 
the pigments of the bile. , Thus two of the most 
important, obrhodein and oocyan, are allied, accord- 
ing to Sorby, to hremoglobiir and bile-pigment 
respectively. See Pigment. 

The real import of the pigment cannot be said to 
be understood. The coloration varies in a single 
nest, and sometimes widelj' in a species. In 
quantity and quality the pigments change with the 
constitution of the bird, and Professor Newton 
inclines to the opinion that the richest coloration is 
produced by birds at their prime. In eggs which 
are much exposed, like those of some marine birds, 
a bleaching action can be detected, and M'Aldowie 
bas recently maintained that the colouring varies in 
direct ratio to the amount of light to which the 
eggs are exposed. One of the most interesting facts 
in connection with the colouring of birds’ eggs 
is their frequent similarity to their surroundings. 
Conspicuous eggs are usually in covered nests ; and 
where the nests are rude and unconcealed, the eggs 
are very often like the colour of the ground. 'The 
advantage of this is obvious, but the mode in which 
the advantage would operate so as to establish 
specific colours is far from clear. INIr A. H. S. 
Lucas, in discussing how the colouring comes to be 
protective, considers that the effect of the surround- 
ings, during the time of the formation of the shell, 
upon the mental or nervous constitution of tlie 
mother-bird, is a very important factor. 

Economic Import .- — As the eggs of birds con- 
tain all the essentials for the nutrition of a young 
animal, they form, like milk, a highly nutritious 
diet for adult organisms. The contained albumen, 
fat, lecithin, and phosphates are all advantageous ; 
and it need hardly be said that both man and 
animals are ■well aware of this fact (see Poultry). 

I Tlie .shells are occasionally turned to account — e.g. 
those of ostriches, for decorative puqioses. — The 

1 enthusiasm for egg-collecting, shared by so many 
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naturalists, has probably not been equalled in any 
other department of natural science. Only a few 
quests, such as that for the eggs of the birds of 
paradise, have baffled theperseveiance of collectors. 
The high prices paid for some treasuies— e.g. the 
eggs of the great auk (£225 was paid for one in 
18SS) are only surpassed by those of some mollusc 
shells. This so-called sub-science of ‘ oology ’ has 
not, of course, been prosecuted without lesults of 
interest both in regard to the classification and 
general life of birds, but inquiry has largely passed 
fiom the collection and contemplation of egg-shells 
to the investigation of the embiyo, and the deeper 
penetiation has been richlj’ rewarded. For some 
further particulars as to the egg-trade, imports of 
eggs into Britain, &c., see Poultey. 

Brewer, North American Oology ( 'Washington, 1859); 
Cassell’s Booh of Birds; Hewitson, Coloured Illustrations 
of the Egys of British Birds ( 3d. ed. Bond. 185G) ; Lucas, 
Trans. Boy. Soc. Victoria, xxiv. (1883); M'Aldowie, 
Jour. Anat. Phys. xx. (1886); Newton, article ‘Birds,’ 
Enryclo. Brit.; Soiby, Proc. Zool. Soc. (Bond. 1875); 
Cams Sterne (Ernst Krause), TVerdeii und Vergehen (3d. 
ed. lk:rlin, 1886 ) ; Thienemann, Fortpflancungsgcschichtc 
der gesammten Vbgel (Leip. 1845-.56); Wolley, Oothcca 
Wolleyana (Bond. 1864). See articfes Auk, Eider, 
Ostrich, &c. 

Egg. -See Eigg. 

Egga, a trading town of Upper Guinea, in the 
kingdom of Gando, on the Niger, with a pop. of 
10,000 to 15,000. Potteiy, iron, "old, and wooden 
waies, thick cloth, generally dyed blue, and leather 
aie manufactured, and an active liver tiade is 
caiiied on, especially in ivorj’. 

Eggar Moth, the name of certain species of 
moth, of tlie genus Lasiocampa or Gastiopacha, 
allied to the silkworm moths. The Oak Eggar 
( L. or G. querens) is common in England, of a 
chestnut to yellow colour, with a black caterpillar. 
Tlie males aie said to be readily decoyed by a 
captive female. Tlie Lappet Moth ( G. qitcrcifolia ) 
i-> another well-known species, less fiequent in 
Britain. The Lackey Moth ((7. or Clisiocampa 
ncustriu) is a smaller foim, with goigeous blue, 
led, and yellow striped, giegarious caterpillars. 

Egg-hird, or Sooty Teux {Sterna fnliqinosa), 
in the gull familyj famous for its edible eggs 
and breeding societies or ‘wide-awake fairs.’ It 
abounds in the West Indies, and Ascension Island 
is one of its most frequented breeding-places. The 
adults have beautiful black and ydiite plumage, 
but the young are of a light sooty colour. 'The 


Egg-bird [Stirna fuliginosa). 

nosts arc rough excavations, and there appears to 
ho usually only one egg. This is of a pale-cream 
colour, sp.arsely marked with light-brown and iiurple 
tints. They aie much valued, and the gathering 
of them in the .s])ring months foinis an important 
West Indian industrj-. Those of the Noddy (q.v.), 
of the Sandwich Tern, and other species arc also 
gathered and eaten. See Terx. 


EGINHARD 


Egg-plant {Solamnn mdongena), a species of 
Solanacene, a native of Northern Afiica, whose 
plant grows to a height of two feet ; in Biitain it is 
a greenhouse annual. The egg-like fiuit known as 
Egg-apple, Aubergine, &c., is a favourite article of 
food in the East Indies, and has thence been intro- 
duced to most warm countries. It varies in size 
from that of a hen’s egg to that of a swan’s egg, or 
laiger, in colour from white or yellow to violet. 
E"g.p]ants are much grown in the United States, 
where ‘ Jew’s-apple’ is one of the names for the 
fruit. 

Egliain, a village of Suriey, on the right bank 
of^ the Thames, 8 miles SSE. of Windsor, and 21 
W. of London. In the vicinity are Bunnymede 
(q.v.). Cooper’s Hill (q.v.), andtheKoyal Holloway 
College for Women, opened by the Queen in 188(3. 
Pop. of parish ( 1861 ) 4864 ; ( 1881 ) 8692. 

Egina. See AIgixa. 

Eginliard, or Einhaed, the biographer of 
Charlemagne, was bom in Mainyau, in East 
Franconia, about 770, and on account of his 
ability was sent at an earlj' age to the coin t of 
yrhere be became a pupil of AJcniu, 
and ere long a favourite of the emperor, who 
appointed him superintendent of public buildings. 
His artistic skill earned him the scriptural name 
of Bczalccl (Exod. xxxi. 2), and to him have 
been ascribed the building of the biidge at 
Mainz, the royal palaces at Ingelheim and Aix- 
la^Chapelle, aiid the basilica in the latter city. 
Eginhard accompanied the emperor in all his 
marches and journeys, never separating from 
him except on one occasion, when he was de- 
spatched on a mission to Pope Leo. Louis, the 
successor of Charlemagne, continued his fathei’s 
favour to Eginliard, and ^pointed him preceptor 
of his own son Lothair. For yeais afterwaids he 
wiis lay abbot of various moirasteries, but ulti- 
niately "becoming tired of court life, he retired with 
Ids wife Emma to the secluded tomr of Miihlheim, 
the name of which he changed into Seligenstadt, 
liaving built a church there to contain the hbircs 
of St Marcellinus and St Peter. Here he died, 
14th March 840, and was buried. beside his rvife, 
who had died four 5 'ears before. The two coffirrs 
are now shown in the chapel of the castle at 
Erbacli, the counts of which trace their descent 
from Eginliard. 

His Vila CaroU Magni, completed about the 
year 820, with respect to plan and execution, as 
well as language and style, is incorrtestably the 
nrost important historical work of a biographical 
character that has come down to us from the 
iniddle ages. It was frequently rrsed as a school- 
book, and was therefore copied ad infinitum. Tire 
best editions are those of Jail’d (1876) and Holder 
(1882). An Errglish translation by W. Glaister 
appeared in 1877. Of Eginhhrd’.s valuable Epis- 
Jo/fc, sixty-two in nurrrber, the French edition of 
his works by Teulet, with a translation and life 
( 1848), is the best and most complete. Eginhaijl’.s 
linnalos Francorum embraces the period from 741 
1? 829. A fine legend, unhappily without founda- 
tion, makes Eginhard’s wife Emma a daughter 
of Cliarleinagnc. A mutual atrection had aii^-en 
between them, and once when tlie lovcr-s had met 
f^ecretly by night, a sudden fall of .snow covered 
the spacious court, thus rendering retreat impossible 
without leading to a discovery. A woman’s foot- 
prints could not excite susiiicion, so Emma car ried 
her lover acro'S the court on her back. This scene 
wju, observed from a window by Charlemagne, who 
niiited the afl’ectionate pair in marriage. On this 
legend Fouqne founded his play of Eginliard and 
Emma, and Longfellow has made it tlie .subject of 
one of the Talcs of a IVaysidc Inn. See Yam- 
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liagen’s monograph on the sources of those tales 
(Berlin, 1884), and Bacha’s Made (Paris, 1888). 

Eglantine, the old and poetic name of tlie Sweet 
Briar (Rosa rubiginosa), is also sometimes applied 
to other of the smaller-flowered species of rose — 
e.g. Rosa lutea. The earlier English poets seem 
to, have given the name to any wild rose : Shahe- 
speare means by it sweet briar ; Milton seems to 
confound several quite distinct plants (honey- 
suckle, &c. ) under this name ; which' has of late 
been bestowed on the Australian hardy evergreen 
Ruhus cglantcria. 

Eglinton and IVinton, Aechibald Wil- 
liam Montgomerie, Earl of, K.T., twice Lord- 
lieutenant of Ireland, was horn at Palermo in 
1812. By male descent a Seton, he was also the 
representative of the Anglo-Norman family of 
Montgomerie, one of whose members settled at 
Eaglesham, in Renfrewshire, about 1157. Alex- 
ander de Montgomerie, lord of that ilk, was 
created a baron of parliament about 1455, 
and the family was further ennobled by the 
creation of Hugh, Lord Montgomerie, as Earl 
of Eglinton in 1506. The direct male line of 
the Earls of Eglinton terminated in Hugh, the 
fifth earl, who died in 1612, when his titles and 
estates passed to Sir Alexander Seton, third son 
of the daughter of Hugh, third Earl of Eglinton, 
who married Robert, first Earl of Winton. In 
1840 Lord Eglinton was served heir-male of George, 
fourth Earl of Winton, a title which had been 
forfeited on account of the participation of the fifth 
earl in the rebellion of 1715. This forfeiture, 
according to law, affected all heirs entitled to 
succeed under the same substitution with the 
forfeited earl, but these being extinct, it could not 
affect the right ' of a collateral heir, which Lord 
Eglinton was. He therefore assumed the title of 
Earl of Winton, which was confirmed to him by 
patent in 1859, giving him tliat dignity in the 
peerage of the United Kingdom. He was a well- 
known patron of the turf and field-sports, and bis 
name is associated with a splendid reproduction 
'of a medieval Tournament (q.v.), which he gave at 
Eglinton Castle in 1839. Amongst the knights 
there was Prince Louis Napoleon, afterwards 
Napoleon III. Lord Eglinton, who was at various 
times Lord-lieutenant of Ayrshire, Lord Rector, 
and Dean of the Eaculty of Glasgow University, &c., 
died 4th October 1861. See Sir William Fraser’s 
j\Icmorials of the, Montgomeries (2 vols. 1859). 

Egmont, Lamoeal, Count of. Prince of 
Gavre, was boi-n in the castle of La Hamaide, 
in Hainault, in 1522, and inherited his property 
and titles on the death of his elder brother Charles. 
He accompanied Charles V. on his expedition 
against Algiers in 1541 and in all his later cam- 
paigns, married with great splendour the sister of 
the Elector Palatine at Spires in 1545, was in- 
vested with the Golden Fleece, and in 1554 was 
sent to England' in an emba.ssy to ask for Philip 
the hand of Mary. He led the cavalry with 
biilliant courage at St Quentin (1557), and next 
year at Gravelines, for which he was nominated 
by Philip governor of Flanders and Artois. He 
now entered into alliance with the party in the 
Netherlands that were dissatisfied with the Catholic 
policy of Philip, and from a courtier became all 
at once a hero of the people. His proud, imperious 
character, however, and his subsequent conduct, 
have led some historians to suppose that in this 
he ryas less actuated by high motives than bj* self- 
interest, or at least by disappointed ambition. 
Yet the more common opinion is, that he was a 
humane and virtuous patriot, who, although in- 
different to Protestantism as a religion, was anxious 
to do justice to all the members of that oppressed 


faith. When Margaret, Duchess of Parma, against 
the will of the Protestant party, was made regent 
of the Netherlands, Egmont and the Prince of 
Orange entered the council of state, and held the 
command of the few Spanish troops. At firet he. 
sided with the party who were discontented with 
the infringement of the liberties of the provinces 
and the introduction of the Inquisition ; but wlien 
insurrections took place, he at last broke with the 

E atriotic Prince of Orange and the ‘ Beggara’ 
league,’ as it was called. He seemed to have 
restored order, and to be maintaining it, when, in 
April 1567, the Duke of Alva was sent as lieu- 
tenant-general to the Netherlands. The Prince of 
Orange and other chiefs of the insurrection left the 
country ; Egmont, wishing to save his private pro- 
perty, remained, thinking his return to the policy 
of the court had secured his safety. When Alva 
entered Brussels, 22d August, Egmont went to meet 
him, and sought to secure his favour by presents. 
He appeared to have gained his confidence, when 
suddenly, after a sitting of the council, he and 
Count Horn were treacherously seized, and carried 
to the citadel of Ghent. The states of Brabant 
sought to withdraw Egmont from the Bloody' 
Tribunal, as it was called, instituted by Alva, and 
Egmont himself, as a knight of the Golden Fleece, 
denied its competency. But neither this nor the 
pleading of his wife — the mother of eleven children 
— could move the stony heart of Alva. Egmont 
was charged with over eighty counts of accusa- 
tion; and as he persisted in protesting against the 
incompetency of the court, and thus left many 
points unanswered, he was held guilty of con- 
tumacy, and along 'nfith Count Horn, condemned 
to death. On the follo'U’ing day, June 5, 1568, 
although Egmont hoped for pardon to the last, 
and intercession was made for him from the liighest 
quarters, they were both beheaded in the market- 
place of Brussels. He met his death with. the most 
heroic courage. All his faults were forgotten in 
the cruel injustice of his fate, and his memory has 
gone down into histoiy glorified with the aureole of 
tlie patriot and the martyr. A monument to him 
was erected at Brassels in 1865 ; a more enduring 
memorial is Goethe’s noble tragedy. 

See Correspondance da Marguerite cHAutriche, Duchessc 
de Parma (1842), and Correspondance de Philippe II. sitr 
les Affaires dcs Pays-Bas (1848-52); Juste, ie Comte 
iV Egmont et le Comte de Hornes (1862); and Motley’s 
Rise of the Dutch RepuUic. 

Ggoism (Fr. cgoismc; Lat. ego, ‘I’), an ethical 
tenn used in the sense of selfishness ; it is sirecially 
opposed to Altruism (q.v., and see Ethics). The 
word is sometimes used to denote a metaphysical 
system of subjective idealism, in which the Ego 
is the sole reality (see Fichte).— E gotism, also 
derived from Lat. ego, is used rather in the sense 
of self-conceit, a tendency to refer constantly to 
one’s self, and quote one’s own authority. 

a market-town of Cumberland, on 
•the fiver Eden, 6 rniles SE. of Whitehaven, whither 
it sends by rail the iron ore rained in the neighbour- 
hood. On an eminence to the west stand the ruins 
of Egremont Castle, the legend of whose horn forms 
the subject of a poem by Wordsworth. From 1749 
till 1845 Egremont gave the title of Earl to the 
Wyndham family. Pop. 5976. 

Hgrett See Heron. 

Egypt, a country in North-east Africa, extend- 
ing from the Mediterranean to the first cataract of 
the Nile at AssouSn, from 24° 6' to 31° 36' N. lat. 
Tlie name is derived from the Greek Aiggptos, 
perhaps a transliteration of Haheptah , ‘ the city of 
Ftah”^ — i.e. Memphis, or formed from the Sanskrit 
root gnp, ‘to guard,’ as dgnpta, ‘guarfed about. 
In ifieroglyphics and Coptic, it was called Aemi 
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(Black Land), from the colour of the soil ; and hy 
the Hebrews Mazor, ‘guarded’ or ‘fortified’ (in 
the singular — i.e. Lower Egypt), or Mizraxm (in 
the dual— i.e. Upper and Lower Egypt, hut also 
used as a singular), modified hy the Assyrians into 
Mxisr, and hy the Persians into Mxidraya. The 
name is still preserved in the Arabic Misr ( \mlgarly 
Masr), a word applied alike to the countiw and its 
capital, Cairo. Egypt is literally, what Herodotus 
termed it, ‘ the gift of the Nile,’ Mron ioxi potatnou ; 
for it extends only so far as the annual inundation 
of the river spreads its layer of alluvial sediment, 
hrought down from the washing of the Ahys.sinian 
mountains, turning the barren rock into cultivable 
soil, and then retreating to its normal limits, leaving 
the rich deposit to the influences of sun and air and 
human labour. Geologically and ethnologically, 
Egj'pt is confined to the bed of the flooded Nile, a 
gi-oove worn by water in the desert ; and the border- 
ing deserts and the southern provinces of Nubia, 
Khartoum and the rest, towards the equator form no 
part of the Egypt of nature or of histoiy, though 
from time to time they have been politically joined to 
it. Thus limited, Egypt occupies little more than 
1 1 ,000 .sq. m. , or about a third of the area of Ireland. 

The Nile after breaking thiough the rooky barrier 
at Assouan, pursues a northerly course, varied by 
only one considerable bend near Thebes, until, a 
few miles north of Cairo (30° 15' Jf. lat.), it divides 
into two main streams, terminating in the Rosetta 
and Damietta mouths, through which, after a 
course of 3300 miles, it poui-s during ‘ high Nile’ some 
seven hundred thousand million cubit metres daily 
into the Mediterranean Sea. The other five mouths 
which existed in antiquity have silted up ; and the 
triangular or A-shaped district inclosed by them, 
and supposed by the ancients to have been lecoveied 
from the sea, formed the Delta, now called Lower 
Egypt. The basin of the Nile is bounded by the 
smooth rounded ranges of the Arabian hills (which, 
like the so-called Arabian desert, are not in the 
Arabian peninsula, but in Egypt, between the Nile 
and the Red Sea) on the east, and the Libyan on 
the west, neither rising as a rule higher than 
300 feet above the sea-level, though in rare cases, 
as near Thebes, the eastern hills attain an altitude 
of 1200. The general appearance of the valley is 
thus described : ‘ In the centre the brown-toned 
river, turning reddish when swollen by the rains of 
the inundation ; higher up on either side, but chielly 
on the western, the bright gi-een fields of waving 
com, or beans, or ]u 2 )in ; then a boidei-, still higher, 
of dusky barren rock ; and then the slopes of the 
deserts— the long red and yellow and gray ridges 
of sand and limestone rock, generally low and 
tame in outline, and lying at some distance back 
from the river, but sometimes closing even to the 
very bank in bold headlands, scored by toirent- 
beds where water rarely flows, and then shearing 
<awa 3 ^ to the distance of several mile.s, and leaving 
a wide level plain of cultivable land ’ ( Lane-Poolc, 
^Vypf-)- One m-eat physical pcculiaritj’ of Egypt 
is the general absence of rain ; occa.«ional showers 
have indeed become more frequent of late yenm, 
but the land still depends for irrigation upon 
the annual overflow of tlie Nile. 'The climate is 
lemarkablj' mild, cspeciallj- south of the Delta and 
in the desert; from Cairo to Alexandria the air 
contains more moisture and is less salubrious, 
while the Aleditcrrancan coast is subject to rain, 
and infected bj' the belt of salt-mai'shcs. Eveiy- 
thipg in the Egj’ptian climate proceeds with regu- 
laritj', oven the winds. Eiom June till February 
cool northerlj' winds prevail, the Etesian breezes 
that waft the traveller’s dahabiya up the Nile ; 
then till .lunc comes a period of ca.stcrly, or, 
still wor.se, hot sotitherlj’ sand-winds called the 
KhamA'iin, or ‘Fifties’ (as blowing fifty' days). 
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The simoom is a violent sand-wind, commoner in 
the desert than in the valley, but rare anywhere. 
Earthquakes are occasionally .felt ; and . the tem- 
perature in winter in the sliade averages 50° to 
60° F., and in the heat of summer 90° to 100° 
in Lower Egypt, 10° higher in the upper valley. 
The most remarkable phenomenon is the regular 
increase of the Nile, fed by the fall of the tropical 
rains, .which commence in 11° N. lat. in the spring, 
and falling first into the White, and then into the 
Blue Nile, reach Egypt in the middle, and the Delta 
at the end, of June. In the middle of July the red 
water appears, and the rise may be dated from 
that time ; it attains its ma.ximum (an average rise 
of 36 feet at Thebes, of 25 at Cairo) at the end of 
September, and begins to decline visibly in the 
middle of October, loses half its height by January, 
and subsides to its minimum in April. By the 
end of November, the irii^ated land, over which 
the water has been carefully equalised by drains 
and embankments, has dried and is sown ; soon 
it is covered with green crops, which are reaped 
in March. The state of the Nile, in fact, marks 
the season more accurately than the variation of 
temperature. Except in the dry air of the valley 
and desert, Egypt is by no means remarkably 
healthy ; in addition to occasional visitations of 
plague and cholei-a, ophthalmia, diarrhoea, dysen- 
tery, and boils prevail, and European and even 
Nigritio races are with difficulty acclimatised. 
With prudent modifications of our modes of life, 
hoiyever, English people, even young children, 
thrive well in most parts, and for certain classes 
of invalids, for instance consumptives, the desert 
air is wonderfully recuperative. 

Geology . — Egypt is separated from Nubia by a 
low hillj’- region about 50 miles broad from north 
to south, composed of granitic rocks. The same 
orj'stalline rocks extend up the shore of the Red 
Sea to near the opening of the Gulf of Suez, stretch- 
ing inland for fully 30 miles. The scenery in this 
district is wild and rude, and the course of 'the 
Nile is frequently interrupted bj^ cliffs and broken 
masses of granite, which form striking cataracts. 
The granitic region terminates at Assouan, the 
ancient Syene, whence most of the materials for 
the colossal monuments of Egypt were procured. 
The Arabian and Libyan ranges, on the right and 
left of the liver, are alike composed of cretaceous 
strata, the predominant rock being sandstone, 
which is durable and easily worked, and was 
therefore extensively used in- the erection of 
ancient temples, , pyramids, and tombs. The cre- 
taceous sandstone extends from the granitic rocks 
forming the first cataract at Assouan for about 85 
miles to Esnd, where it is covered by a limestone 
belonging to the upper chalk series. This con- : 
tinues on both sides of the valley for about 130 i 
miles, when it is covered by a tertiary nummulite 
limestone, which forms the further prolongation 
northward of both ranges of hills. The easy dis- 
integration of these beds rendere the sceneiy in 
the limestone districts tame and monotonous ; fre- 
q^uent tablelands occur, on one of which are built 
the three pyramids of Gizeh (q.v.), the material 
employed being the predominant limestone. 

Over a large extent of Egypt these rocks are 
covered with moving desert sands, and in the 
flat lands bordering the Nile thoj' are coated to a 
depth of about 30 feet (at the river’s bank, thin- 
ning .away towards the desert) with the alluvium 
brought down by its watere, which has formed the 
Delta at its mouth. This alluvium consists of an 
argillaceous earth or loam, more or less mixed with 
s.and, .and a quartzose sand probably derived from 
tlie adj.acent deserts by violent winds. It is 
remarkable that this . sedimentary deposit has no 
traces of stratification, and also that withiu short 


distances great variety is observed in what are 
apparently synchronous deposits. The increase of 
the deposit is estimated at about 4^ inches in a 
century._ The rocks of Egjqjt afforded the stones 
used in its edifices and sculptures; granite, syenite, 
basalt (from Assoufin), .breccia diorite, verde 
antique, and fine red porphyry (from the moun- 
tains in the Arabian desert), sandstone and lime- 
stone (from the hills bordering the Nile), and 
alabaster (from Tell-el-Amfirina). Emer.alds, gold, 
silver, and copper, were formerly found near the 
Red Sea; and salt, natron, and — since 1850 — sul- 
phur are still among the mineral products of 
Egypt. 

Natural History.— ftie simal peculiarity of the 
vegetation of the Nile Valley is the absence of 
woods and forests. Even clumps of trees ( except 
palms) are rare, though some have been recently 
planted. The Pharaohs got their timber chiefly 
from the Lebanon, and modern Egj’pt is supplied 
from the forests of Asia Minor. The date and the 
doom palm, the sycamore, acacia, tamarisk, and 
willow are the commonest trees ; the myrtle, elm, 
.and cypress are rarer; the mulbeny belongs to 
Lower Egypt. Among fruit-trees, the vine, fig, 
pomegranate, orange, and lemon abound ; apricots, 
peache.s, and plun)S are of poor flavour; Indian 
figs (prickly pears) and bananas have been natural- 
ised ; and water-melons are at once the meat and 
drink of the people in the hot days. Of flowers, 
the celebr.ated lotus, or water-lily, has supplied 
many ideas to Egyptian architects. 

. The lack of jungie or cover of any sort accounts 
for the poverty of tire Eg}-ptian fauna. The hytena, 
jack.al, wolf, fox, h.are, r.abbit, jerboa, lynx, ich- 
neumon, and weasel are common enough ; the 
antelope is the chief quarry ; the wild ass and wild 
cat are almost extinct ; and the crocodile, like the 
hippopotamus, scared by European rifles, is beating 
a retreat to the tropics. The ordinary beasts of 
burden are the ass and camel ; the latter is always 
one-humped, and, like the draught buffalo and the 
hoi-se, is an importation unknown to the ancient 
Egyptians prior to the 18th djmasty. The short- 
horned cattle, famous from the time of the 
Pharaohs, are seldom killed by the natives, and 
mutton is the staple butcher-meat in Egypt; 
goats also are conrmon. The dog is considered 
unclean by Mohammedans, and is used merely as 
a scavenger and watch-dog. Of domestic birds, 
water-fowl were anciently the most numerous, and 
still abound ; the snrall gallinaceous poultry we 
now see are probably not of older date than the 
Persian invasion. Pigeons have always been 
abundant. There are three or four varieties of 
vulture ; eagles, falcons, hawks, and kites are 
comnron, as is also the Ibis (q.v.), corrjecturally i 
identified with the sacred ibis of wbieh many fables 1 
have been related. The ostrich is sometimes seen 
in tire desert. Of reptiles, besides the vanishing 
crocodile, lesser saurians — chameleons arid lizards — 
.abound. The tidonyx, or soft tortoise, is plentiful 
in the Nile. Serpents are numerous, and among 
these the dreaded cobra and the Cerastes (q.v.). 
Tire Nile is full of fish, generally of ivather poor- 
flavour; the best are the hinny (see Barbel), 
the bulty, the latus (one of the perch family), and 
the bayad or silurus. The Sacred Beetle (Scara- 
bmus saccr) is one of the most remarkable insects. 
The scoi-pion’s sting is sometimes fatal, and 
dangerous spidei-s (solpuga, en-oneously called 
tai-antulas by Europeans ), to say nothing of minor 
insect pests, and locusts, reniind_ us that the 
Plagues of Egypt are not merely ancient history. 

Egjqit is essentially an agricultural countrj', and 
in some parts, by the aid of regulated artificial 
inig.ation, the ricli alluvi.al deposit will bear thr-ee 
crops in the year-. Wheat is the chief cereal ; birt 
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Larley, maize, durra, beans, lentils, clover, <S:c. are 
also largely grown, with very little trouble beyond 
the management of the water. The extensive cul- 
ture of papynis, which anciently supplied material 
for paper, has in modern times been supereeded by 
that of the simar-cane, cotton, indigo, and tobacco. 

Divisions .— ancient as in modern times Egypt 
was always divided into the Upper and the Lower, 
or the Southern and the Northern, country ; and 
at a very early period it was further subdivided 
into a number of names, or departments, varjin" 
in difierent ages ; forty-two was probably the usual 
number. A tliird great division, the Ueptanmnis, 
or seven nomes, preserved in the modern ‘ Middle 
Egypt’ ( WustAni), was introduced at the time of 
the* geographer Ptolemy. Each nome or depart- 
ment had a separate local municipal gov’eininent 
of a noniarcli or lieutenant-gov'einor, besides 
governors of tlie cities and of the temples, scribes, 
fudges, and otlier functionaries. Its limits were 
measured and defined bj’ landmarks. In tlie _5th 
century A.D. Egypt was divided into Augusta Prima 
and Secunda on the east, and riigyptiaca on the 
west, Arcadia (the Heptanomis), Tliebais Proxiina 
as far as Panopolis, and Thebais Supra to Philm. 
Under the Mohammedans, the triple division into 
Miar el-Bahri ( Lower Egypt), el- Wustiini (Middle), 
and es-Sa’id (Upper) has prevailed, but the num- 
ber of subdivisions has varied ; at present there are 
altogether thirteen provinces, of which half are in 
tlie Delta. For the divisions of the territory out- 
side Egypt proper, annexed in 1870, and abandoned 
in 1883, extending as far south as the Victoria 
Nyanza, see Soudan. 

The population of the country must have been 
large at the earliest period, as* 100,000 men were 
employed in the construction of the Great PiTainid 
alone during the 4th dynasty, nearly 3600 years B.c. 
It has been placed at 7,000,000 under the Pharaohs, 
distributed in 1800 towns, which had increased to 
2000 under Amasis _(525 B.C.), and upwards of 3000 
under the Ptolemies. In the reign of Nero it 
amounted to 7,800,000. The population in 1844 
was 2,300,000; in 1839, 5,125,000; and in 1882, 
6,817,205 in Egypt proper, or including Nubia, 
Dar-Fftr, and other dependencies, nearly 17,000,000. 
Seven-eighths of the inhabitants consist of native 
Mohammedans; the Copts (q.v.) are estimated at 
300,000, and the rest are composed of Bedawis 
(Bedouins), Negi-oes, Abyssinians, Turlcs, Syrians, 
Greeks, Armenians, Jews, and Europeans. The 
dominant population appears, from the language, 
aiid from the physical conformation of the mum- 
mies, to have_ been of mixed origin, part Asiatic 
and part Nigritic; and there seems to have been an 
aboriginal nice of copper colour, with rather thin 
legs, large feet, high cheek-bones, and large lips; 
both types are represented on the monuments. 
The statements of Greek writere that a system of 
castes prevailed in Egypt are erroneous. "What 
they took for c,astes were really conditions of society, 
and the difierent classes not only intennarried, but 
even, as in the case of priests* and soldiers, held 
both employments. As in all bureaucracies, the 
sons often obtained the same omplovments as their 
fathers. 

Ilchgwn . — ^Thc Egjqitian religion was a philo- 
.Kophical pantheism, the various attributes of the 
■ Deity being divided amongst the difierent gods of 
I the Pantheon. Unlike the Greek, where a god 
was iionoured in a separate temple, each Egj-ptian 
divinity w.as accompanied by a jmt or ‘ company ’ 
of companion-gods. The principal noiiie.s and citi'es 
had each a family groiiii of gods, consisting of a 
parent deity, a wife and sister, and a son. Thus 
Ptah or Ileplim-stiis, the eponymous and principal 
god of ISIemjjhis, formed a triad with the goddess 
Sekhet (fig. 1) or B.ast, and Imhotep; at Thebes 


the triad was Amen-ra, Mut, and Khons ; and at 
Apollinopolis Magna, Har-bahud (Horns), Hathor, 
and Har-pakhnit (Harpocrates). 

These triads were usually, if not ^ — .. 

always, accompanied by inferior ( j 

deities completing the put ; and 
peisonifi cations of the elements, 

S assions, and senses were intro- 
uced. The worship of some 
triads, however, became univer- / LEjd/ \ 

sal— that of^ Osiris, Isis, and \ 

Homs being found all over Egj’pt 1 (|l,] 

at the earliest period. The gods, 
indeed, are stated by the Greeks ^ 
to hav'C been divuded into three 
or more orders or systems. The i 

gods of the Memphite order were j I i,'! , 

Ptah, Ka, Shu, Seb, Osiris, Set or j / ^ % 

Typhon, and Horus ; and Amen, kriW li 11 
Mentii, Atmu, Shu, Seb, Osiris, ' 

Set, Horus, and Sebak, according /p 

to the Theban system. Difficul- l 

ties arise from the tendencj' to ~~ 
fuse different gods into one, par- Fig. 1. Sekhet. 
ticiilarly at a later period; Amen- 
ra, for example, being identified with Homs ; and 
Horus, Ha, Kliniim, Mentu, and Turn being merely 
considered tbe sun at different periods of his diurnal 
course. Very little light is thrown on the esoteric 
nature of the deities liy the monuments, and the 
classical sources are untmstworthy ; but the .anta- 
gonism of good and evil is shown by the opposition 
of the solar gods .and the gieatseiqientApap, a type 
of darkness, and the hostility of 0.sins and Set 
or Typhon. Some of the gods were self-existent, 
others emanated from a f.ather, and some were 
bom of a mother only, while othem were the chil- 
dren of gieater gods. Their cnerries and powers 
diftered, and their tjqies, generally with human 
bodies, have often the heads of the animals which 
were their living emblenis, instead of the human. 

A few foreign deities became at the close of the 
18th dynasty engi-afted into the religious system 
— as Dar, Baal ; Ashtaraia, Ashtaroth ; Anta, 
Anaitis; Ken, Kiiin j Ecsiqni, Eeseph ; Set, or 
Sutekh, sometimes identified with Bnal. _ All 
the gods had human passions and affections, 
and their mode of action was material ; they 
walked on earth, or sailed through etherc.al space 
on boats. Firet amongst the deities comes Ptah, 
the opener, repiesented as a bow-legged dwarf or 
enibiyo, the Phoenician Pataikos, the creator of the 
world, the sun and moon, out of chaos (ha) or 
matter, to whom belong Sekhet, ‘the lioness,’ 
and B.ast, Bubastis, lion-lieaded goddesses pi esid- 
ing over fire, .and Nefer-Tiim, his son, a godwc.ar- 
iiig a lotus on his head. Next in the cosmic order 
is Klmuni — woishipped at Elephantine — the ram- 
headed god of the liquid clement, who also created 
the matter of which the gods were made ; and 
connected with him arc the goddesses Hcka the 
Frog, or primeval formation, Sati, or ‘sunbeam, 
and Aniika, alluding to the genesis of the cosmos. 
The Tiieban triad comprised Amen-i-a (fig. 2), ‘the 
hidden’ power of the ‘sun,’ the Jupiter; Mut, the 
‘Mother’ goddess or ‘hlatter,’ the Juno; Kit, 
the ‘ Shuttle,’ the Minerva ; and Khons, ‘ Force ’ 
or Hercules, a lunar type. A subordinate type 
of Ammon is Klieni or Amsu, ‘ the enshrined,’ 
who, as Ilurnel.ltt, or Powerful Horus, unitc.s 
beginning and end, or c.ause and effect. 

The solar system comprises Ea, the Sun, who, 
traversing the empjTcal space of Gates, passes each 
hour a separate region, and, as he descends behind 
the west hills of the horizon, become.^ Atmti, .also a 
demiurge ; while as hlentii he is tlie rising sun, and 
.as Klmpra, a scarab-headed god, the male creative 
or existent principle ; and he is identified with 
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Amen, Khnum, and otlier deities. Da}’ and night, 
Ra and his satellites pursue the .^ap or Serpent 
Darkness with alteraate succe.ss. The souls of the 


I souls of the 


the Eg}’ptians consist principal!}’ in tomhs and 
temples. These are indeed the chief survivals of 
their marvellous architecture, for of their private 


blessed come off from earth, and entering the boat ’houses (which were constructed almost exclusively 

^e. z 1 -A _r _r i. '.i-y _ 


of Ra, there enjoy the perpetual streams of li^ht 
which emanate from his orb. From Ba or Helios 
spring Shu and Tefnet, Hathor and hlat. Scb or 
‘Time,’ and Nvt or the ‘Firmament’— i.e. Kronos 
and Rhea, gave 'birth to Osiris, Isis, Nephthys, 
Set, and the elder Homs, a group of terrestrial 
and infernal deities. The myth of Osiris — de- 
stroyed by his wicked brother Set, and herra in 
pieces, recovered by Isis, and avenged by Homs his 
son, embalmed by Anubis (fig. 3) and the genii of 





Fig. 2. 
Amen-ra. 


Fig. 3. 

Aiurp or Anubis. 


the dead, and defended by Thoth (fig. 4), the 
Egyptian Hermes, at tire ‘great judgment’ before 
his accusers. Set and the conspirators — was the 
type of the judgnrent and future destiny of man, 
and all deceased were called by his name (see 
Osiris b Numerous inferior deities, such as Hapi, 
the Nile, appear either as other forms of the 
superior deities or local varieties of 
the myths. Each deity had its sacred 
animal, which received a local worship, 
and whicli was considei’ed to be tlie 
‘second life’ of the deity it repre- 
sented. Tlie special animal selected 
was installed in the adytum of the 
temple, and gave oracular responses. 

The most remarkable of tliese animals 
was the Apis bull of Mempbis, whose 
worship had a national extension. 

The Eg}’ptians believed in the trans- ^ & 
migration of souls, and all not suffi- ■ ■ ■ 

ciently pure to be admitted into the 
courts of tlie sun, or whose bodies had j 

perished before the expiration of 3000 v P®Wjj 
years (see Embalming), pas.sed from giMlaj s 
body to body, having firet descended 
to the Hades, and passed through 
tlie appointed trials and regions, 
endeavouring to reach the manifesta- hhoimi 
tion to light. In this progress, the 
soul was required to know and tell 
the names of the doors, regions, and 
their guardian demons through which 
it had to pass. The Sacred Bark 
(fig. 6), so frequently represented in the mural 
jiictures, in which the mummy was ferried across 
the temple lake, or the Nile itself, to its tomb, was 
typical of that Boat of the Sun which would eventu- 
ally bear the purified ^irit to the Elysian fields. 
See Transmigration, DE.yu (Book of the). 


of sun-dried brick) and military forts, &c., only 
the foundations as a rale remain. The Pyramids 
(q.v.) themselves are royal tombs, huge cairns 
reared to mark and to guard the sarcophagi of 
kings, with small temples dedicated to their sliades 
in front. These and the smaller tombs around 
fonn the earliest class of Eg}’ptian monuments. 
The next are the rock-tombs of the 11th and 
12th dynasties, in which the subterranean char- 
acter of the pyramid-vaults is retained in the 
deep well or mummy -pit ; but an entrance chapel 
takes the place of the separate temple, and 
is sometimes, as at Beni-Hasan, decorated with 
a portico and proto-Doric columns, while the 
walls are adorned with pictures drawn from the 
daily life of the deceased, and forming a com- 
])lete commentary on the manners and customs 
of the people. Finally, the fighting monarchs of 
the IStli and following dynasties of the Theban 
epoch effected a further change : here the temple 
stands to the tomb (-which is excavated in the hill 
behind ) as the entrance chapel does to the subter- 
ranean rock-tomb. Examples of this period abound 
at Thebes. In the Valley of the Tombs of the Kings 
in the Libyan Hills are the exquisitely painted 
grottoes of Rameses III. and others of his line, 
and below in the plain are the corresponding fune- 
real or commemorative temples — the Rameseum, 
Amenopheum, and others at Kuma and Medinet 
Habfi. ‘The Egyptian temple -was not a place 
for congregational worship, but for piiestly pro- 
cession ; and hence its chief characteristics are 
aisles and portals. Inside the great square crude 
brick wall, which sun’ounded ever}’tlung, except 
perhaps the sacred lake over which the dead were 
ferried, an avenue of sphinxes— lions with men’s 
or rams’ heads — leads up to the first propylon, a 
gateway flanked by two tapered square towers, 
and often a couple of obelisks or colossal statues 
in front, or royal figures seated against the faqade 
of the towers. AVithin this gateway is the great 
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Fig. 5.— Sacred Bark. 


See Transmigration, 1 
Bcliffiotts Mo?ttimc/ifs. 


.\D (Book of the). 

The relimous edifices of 


open court (peristyle), -with colonnades of the 

{ leculiar Eg}’ptian columns, with capitals of papyras 
nids or flowers, and shafts sometimes tapered 
at the base and tied near the top like a bundle 
of reeds, or guarded in front by the standing 
figure of Osiris. Behind this court is the hypostyle 
* or large hall of assembly, with a roof supjiortcd 



EGYPT 


by a forest of columns; and between the two 
courts is a towered portal, and perliaps obelisks 
or statues, Finallyj uebind the second nail j sepai- 
ated sometimes by a vestibule, is tlie adytum 
or sanctuary, where the emblem of the god is 
kept in a mysterious darkness, penetrated oiilj^ by 
the priests whose vestries and treasuries adjoin 
the lioly of holies. The whole of the temple- 
walls, columns, roofs, gatewaj’s — is covered with 
sculptures and paintings representing the great 
achievements of the king who built the temple, 
and various acts of adoration performed by him 
in honour of the gods. 

‘The gieat temple of Kaniak at Thebes has a 
fii-st propylou of a width of 3G0 feet, giving access 
to an open court, 329 by 275 feet, with columns 
on either side, and a double row in the middle to 
guide the procession. Another great portal admits 
to the hall of columns or hypostyle, the inost 
magnificent work of its kind in Egypt. It is 170 
feet long and 329 wide, 
/ p,7,"8vj and its ruined roof is 

' upheld by 134 columns, 

12 of them 62 feet high 
and 12 feet across, forni- 
^ great central aisle, 
and Ihe rest 42 feet hmh 
• ■< and 9 thick. It was the 

work of Seti I. and his 
son Rameses II., and on 
■ rww its outside walls the 


ill 

inoDOm g 
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f sculptures tell the glori- 
ous liistoiy of these two 
warrior kings, how they 
fought against the Hit- 
tites, and the Ruten, and 
the Arabs, and the 
Syrians, and the people 
of Armenia, and charged 
them in their mighty 
chariots, and put tliem 
to flight, and took from 
them their strong cities. 
The battle scenes are 
vigorously drawn.’ — 

Lane-Poole, Egypt. 

Karnak is a mass of 
Fig. C.— Column from the ruins, however ; some of 


Hypostyle of Karnak. 


its obelislcs are fallen, 
,and one from the neigh- 


age. The art of literary composition also existed 
in the 4th dynasty, for fragments of the religious 
or so-called ’ Hermetic books of that age have 
reached us (see Papyeus); and Cheops himself 
was an author. The language of the period, al- 
though concise and obscure, was nevertheless li.xed ; 
and a code of manners and morals, under the 5th 
dynasty, has been handed down. For the Egj-p- 
tian writing, see Hieroglyphics. Architcctme 
had attained great refinement at an early period ; 
not only were the chambeis and temples, and other 
edifices, squared and directed to face the caidinal 
points, but the use of a kind of false arch, or stones 
disposed so as to form an angle overhead to lelicve 
superincumbent pressure, cn dccharqc, was piac- 
tised as earlj' as the 4th, and the vault or aich was 
in e.vistence in the Ilth and ISth dynasties, the 
latter eight centuries before the Cloaca Maxima of 
Rome. The transport of enomious blocks of stone 
testifies to an early development of engineering 
skill. Columns were in use as early as the 4tli 
dynasty ; and in the 12th the so-called proto-Doric 
ones of Beni-Hasan, with their 
coniices and triglyphs, show' 
that the Gieeks derived this Ij i^j 

order of aichitecture from 
Egypt. The symmetrical ^ 

arrangement of the temples, b’j ''.n'W 

consisting of rectangular ’djlh 

conrtyaids and hypiethral ) 

halls of many columns built ^ I /pjJiaB 
before the original shrine, 
with their gateways .slightly 
converging to the apex, and "I' 

their bold and severe lines, , 
and the obelisk and the pyra- 
mid, forais admirably adapted yR, 

to resist the inroad of time, 
not to mention the remark- 


ably fine masoniy, prove the 
high development architecture 


bouring Luxor has been transplanted to Paris, just 
as one of the obelisks from Heliopolis was lemoved 
by Cleopatra to Alexandria, whence it has now' 
changed its site to the Thames Embankment, 
while another has gone to New York. To see an 
almost perfect Egyptian temple, though of much 
later date, Edfu (q.y.) must be visited. 

Ancient Civilisation. — ^A'hen first the Egyptians 
appear on the page of history they are already 
possessed of a marvellously advanced civilisation, 
which pre.supposes thousands of years of develop- 
ment, even before the remote period, nearly 4000 
B.C., when the pyramid builders reigned (for dates 
coiupare the ne.xt .section, on Chronology and 
History). In the _ sciences, as early as the 4tii 
dynasty, the notation of time, the decimal system 
of mimbere, weights and measures adjusted* to a 
pound of 1400 grains, the geographical division of 
the country, and the division of the year (of 365 
days) into three jicriods (of four months of 30 
days) and twelve months, were already know'n, 
while the form of the buildings implies a know- 
ledge of geometry and its sister .sciences. x\.n 
empirical knowledge of astronomy was probably 
pos-c^sed ; nor could the arks have reached .such 
a piigh development without some 'acquaintance 
with chemistry ; and tradition assigns a know- 
ledge of medicine and anatomy to a still earlier 


had acqiiired at the remotest p' ^ 

age. Nor was sculpture less C® ft ^ 

advanced, for long before the ^ i M i 

age of the mythical Dredalus , 

the statues of the 4th dynasty, 
of neaily 4000 B.C., had been 
moulded with great accuracy 
to a fixed canon ; and although pjg. 7 —Ypiage Sheikh, 
their architectural employ- "(statuette in wowi: 
ment had rendered their Boulak Jlusemu). 
action conventional — such as 
the arms pendant, the left foot advanced, and the 
feet not detached but when in stone, with the 
part between them retained — and although the 
eai-s were jilaced too high in tlie head, while a kind 
of pillar was fixed beliind in standing figures, 
yet jn portraiture they had attained to great per- 
fection. The sculptures found at Aleydfim, the 
celebrated figures of Rahotep and Nefert ( po.ssibly 
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Fig. 8. — Eaiu-headed S]ihinx. 

later than the rest here mentioned), the carved 
wooden .statuette of the village sheikh (fig. 7), 
the chiselled statues of Khafra, all belonging to the 
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remotest antiquity, prove the early Egyptians to 
have possessed extraordinaiy skill in the plastic 
arts ; nor are these, the most ancient sculptures in 
the world, moulded in the conventional lines wliich 
characterised most of the later E^'ptian represen- 
tations of the human form. The lions and sphinxes 
of the later period, moreover, are often executed 
with a spirit surpassing the power of Greek artists. 
A peculiar kind of bas-relief prevailed in Egypt, 
the figures being" sunk below the surface like the 



tambourines, flutes, cymbals, trumpets, and gnitare 
are seen in the 18th, and the national instru- 
ment, the jingling sistrum (fig. 10), in the 4tli. 
Many of the instniments are of great size, and 
inust have produced considerable effect. Nor was 
the art of song wanting : measured recitations 
or chants occur on monuments of the 12th 
dynasty, while the lays of Maneros traditionally 
dated from a still earlier period. Poetry, indeed, 
was at all times in use, and the antithetic genius 

of the language 
suggested the 
application of 
the strophe and 
antistrophe, al- 
though it is not 
possible to define 
the metre. In 
the mechanical 
arts many inven- 
tions had been 
made ; the blow- 
pipe, used as a 
bellows, appears 
in the 5th 
dynasty, bellows 
and siphons in 
the ISth. The 
saw, the adze, 
the chisel, press, 
balance, and 
lever appear in 
the 5th, the har- 
poon in the 12th, 
razors in the 12lh, 
tlie plough and 
other agricultur- 
al implements in 
the 5tli. Glass of 
an opaque kind is 
seen in the 4th, 
and dated speci- 
i Sakkara : of the Pyramid age. mens in the reign 

of Thothmes III. 

give the priority to Egypt (see Glass). A glazed 
pottery or porcelain (see POTTEKY), the potter’s 
wheel, and the kiln, appear in the 4th ; and the 
art of metallurgy, with the use of tin, at the same 
period. In the militarj' art the Egyptians used at 
an earlv age defensive armour of riiields, cuirasses 


Fig. 9. — ITall-pamting from the Tomb of Ptah-hotep, at Sakkara : of tlie Pyramid age. 

intaglio figures of a gem, but in slightly convex give the priority to Egypt ( 
relief. This style, called incavo-relievato, or in- pottery or porcelain (see I 
taglio, has been most successful in preserving the wheel, and the kiln, apnea 
hieroglyphs of the monuments. Bronze statues art of metallurgy, with the 
cast from moulds, and having a leaden or other period. In the militarj' art 
core, were first made in Egypt, and subsequently an early age defensive arm 
introduced into Greece by Rhoecus. This art 

flourished best under the earlier dynasties, and • 

had much degenerated in the 19tli and 20th, » [ 0 ^ ♦ a! 

although subsequent^ revived by the 26th. Paint- Tk IjSl. ^ 

ing appeared at the same age chiefly in tempera or " ^ 

whitewashed surfaces, although \ 

fresco was occasionally used ; en- r 

fi I I caustic appears only under the IK ( 

j Greeks and Romans. Painting, of /) 

erf 1‘j^ course, was freer than sculpture, \ / I 

but yet had a rigid architectmal 
\\ 77 character, and followed the same 
canon as sculjiture, the coloure 
used being generally the pure or A 

primitive, and the backgi-oiind 
generally white. The architec- 
tural details of Egyptian temples 

and the hieroglyphs appear to have w— , V :i b 

O been always coloured, and this -p:- n TTcn-ntian 

Fig. 10.— Sistrum. added additional charm to the ' ’ “ 

sculptures. Tiie religious papyri 

or rituals were also often embellished with elabor- of quilted leather, and helmc 
ately coloured rrignettes, resembling the illumina- maces, swords, daggers, bov 
tions of medieval manuscripts. Nor had the Egyp- their ofiensive weapons. Ec 
tians attained less eminence in the art of music, the testudo, ladders, torch 
the hai'p and flute appearing in use as early as mines. _ The ai-my was comp 
the 4th, and heptachord and pent.achord lyres as beginning of the 18th dyna 
e.arly as the 12tn dynasty ; besides which, dnims, were introduced ; for, prior 



Fig. 11. — Egj-ptian Glass-blowers. 

of quilted leather, and helmets ; while spears, clubs, 
maces, swords, daggers, bows, and hatchets formotl 
their ofiensive weapons. For sieges they emiiloyeu 
the testudo, ladders, torches and_ lanteins, and 
mines. The ai-my was composed of infantry till the 
beginning of the 18th dynasty, when war-chariots 
were introduced ; for, prior to that period, the ass 
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only was known and used for transport ; and car- 
ria'-'es not having been invented, persons and goods 
were transported on the panniere of asses, or on a 
kind of saddle slung between two of these useful 
animals^ AVar -boats no doubt existed at an early 
period, and are mentioned as ' early as the 12th 
dynasty ; and sea-going vessels under the lltli, 
but no fleet till the ISth. The Nile, however, was 
constantly navigated by row-galleys with saUs. 
An extensive commerce was carried on with 
neighbouring nations, and their tribute enriched 
the countiy with slaves, cattle, gems, valuable 
metals, and objects of curiosity.^ Bare animals 
were collected for ostentation. Under the earlier 
dynasties the chief occupation of the nation appears 
to have been rearing cattle, cultivating grain, indulg- 
ing in banquets, lishing, fowling, and the chase; 
and the establishment of each noble contained 
in itself all the organisation and artificers neces- 
saiy for its maintenance. How transactions were 
carried on witliout tlie use of money is not 
very clear, unless gold circulated moulded in the 
shape of rings adjusted to a given weight; but 
coin plate is mentioned by its pound (uten) and 
its ounce (hat). The Persians first introduced 
money ( see Numisjiatics ). The wealth of families 
was, however, spent on the tombs and furniture 
of the dead, and tlie preparations for embaliii- 
ing, which were on so vast a scale that filial 
piety did not disdain to mortgage not onl 5 ' the 
sepulchres, but the very mummies of its ancestor's 
( see Embaljiing ). Amusements were various, from 
the singlestick and juggliii", the dance of the 
ghcaatizi (fig. 12), the bull-fight, to draughts, dice. 



and morci. In fact, ancient Egypt had a material 
civilisation, which exerted all the requirements of 
industry, and forgot none of idleness. Pleasure was 
the object of e.xistcnce, rrot, however, unteirrpered 
by the voice of reason or the appeals of conscience, 
for the ntoral code was, theoretically at least, as 
pure as that of coirtenrporary natiorrs. 

The civil government was adnrinistered by the 
three highest profes'^ious. The priests, distinguished 
by their superior knowledge, cleanliness, and godli- 
ne.ss, had the ecclesiastical ; the temples were 
ordered by high-priests and an inferior hici'archy, 
with overseers, and governors of revenues, domains, 
arid donatives ; and each temple, like a monastic in- 
stitution, liad its carefully sulrdividod oi'ganisation. 
The political and civil government was adminis- 
tered by royal scribes, or secretaries of state, who 
.superintended the revenue, justice, foreign afFaiis, 
and all the interests of the executive. Sacred sci*ibcs 
attended to the eccle.siastic interost.s, and inferior 
hcribc.s to the local interests. The public works, 
the collection of grain and of the linen dues, the 
cattle, workmen, wells, irrigation, had each their 
scjiaratc superintendents and scribes. The militarj' 
force— of 410,000 men, at a later period, comprisin'' 
all arms of the service— was ruled with severe di^ 
ciplino, and under the direction of nomarchs, 
colonels, cjiptains,aird lieuten.auts; while in the time 
of Itarnese.s II. there were territorial regiments. The 


criminal and civil law ryas adnrinistered by judges, 
who held travelling assizes, arrd to whose "tribunals 
the necessary officers were attached. The athlo- 
phoros or standard-bearer also transmitted the de- 
crees of the royal chancery. The exeerrtion of deeds 
required so many witnesses that fraud evidently 
often ocertrred. The strperior position of women iit 
the social scale, notwithstandmg the permission to 
marry within degrees of consanguinity usually for- 
bidden, shows that the Egj-ptians reached a higher 
point of delicacy and refinenrent than either tlieir 
western or eastern successors. Colossal in its art, 
profound in its philosophy and religion, and in pos- 
session of the knowledge of the arts and sciences, 
Egypt exhibits the astonishing irhenornenon of an 
elevated civilisation at a period when the other 
nations of the world were almost unborn. 

Chronology and History . — In the time of Ptolemy 
Philadelphus, in the 3d centirry n.c., Manetho of 
Sebennytus, high-priest of Heliopolis, who had the 
best records of his country at his cornnrand, drew 
up, at the request of the king, a history, in which 
he divided the space of time frpm IMenes to the 
conquest of Egypt by Darius II. into 30 dynasties. 
The original work of Manetho Iras perished, but 
chronological epitorties have been preseiwed by 
Jrrlirrs Africanrrs, a writer of 300 A.D., Eusebius, 
and Georgius Syncellus, 800 A.D., and a com- 
parison of their statements, corrupted as they ar-e, 
with the records of the monuments has clearly 
established the truth and authenticity of Manethos 
authorities. The Hebrew Sci-iptures, Herodotus, 
Diodor-us, Josephus, Eratosthenes, and others also 
contain chronological information, and the learned 
of Europe have long endeavoured to reconcile 
the conflicting statements of these authorities. 
Unfortunately, the infoiniation derived from in- 
scriptions on the monuments is defective at certain 
periods, while in all the national custom of dating 
m kings’ reigns only, without the use of the control- 
ling date of any cycle, rondel's the subject still 
more obscure ; for the Sothiao cycle, or Dog-star 
period of 1461 ‘vague’ and 1460 sidereal yearn 
of 363J days, was not in official use. Even the 
famous Table of Kings at Abydos leaves us mysti- 
fied, while the celebrated hieratic papyrus at Turin, 
belonging to tlie age of the 19th dynasty, which 
contained a system of chronology arranged on a 
principle of cycles and regnal yeara, has unfor- 
tunately suflered so much mutilation that it is 
impossible to reconstruct it satisfactorily ; and we 
are obliged to arrange the liistorj' according to the 
dynastic successions of Manetho, without being 
always able to affix the precise duration of eacli 
dynasty',' or to determine how many of them may 
have ruled contemporaneously. 

was fabled to have been first governed by 
a dynasty of gods, 'who, according to !Manetho 
and other Greek authoi-s, were Hephrestus ( Ptah ), 
Helios the Sun (Ka), SOs (Shu), Kronos (Seb), 
Osiris (Hesiri), Typhon (Set), and Horns (Har). 
These gods reigned 13,900 years, and were suc- 
ceeded by the demigods and manes, whose sway 
occupied 4000 more yeais. It iS singular that, 
with the exception of the Osirid saga related above, 
l^SyptiAii mythology- can hardly be said to exist ; 
there are few or no legends about the gods. Their 
characteis are difi'erentiated, but their exploits are 
iin.siing. 

The epoch of Menes is the first human point in 
the_ IiLstoi-y of ancient Egypt, and has been placed 
at 5004 B.c. by Jl.-iriette, 4455 B.c. by- Bnigscb, and 
3892 B.C. by Lepsius, tlie three leading authori- 
ties:. No contemporni'y monuments of Jlcnc" 
exist, but he is .said to have been king of 'I’liis 
(near Abydos); to have changed the patriarchal 
life of the nation, instituted laws and divine wor- 
ship, and marched north and founded Memjihis anil 
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the temple of Ptah, after diverting the com-se of 
the Nile by a dyke to make it a harrier against the 
Arabs on tlie east; and finally to have been devoured 
by a crocodile. He is clearly no legendary creation, 
but a real founder of a state. His .first or second 
successor, Athothis, is said to have been a physician, 
and to have written treatises on anatomy, and to 
have built the palace of Memphis. Uenephes, the 
fourth of this line, is conjectured to have founded 
the Pyramid of Steps at Sakkara. This dynasty 
reigned about 250 yeare, and was succeeded by the 
2d, supposed to have lasted about 300 years, of 
which no contemporary monuments remain. This 
dynasty, however, introduced the woreldp of sacred 
animals, and enacted that a woman might reign 
over the land. With the 'Sd dynasty, which 
endured about 200 years, from 3966 B.c. (Brugsch), 
monumental history properly begins : King Seno- 
feru conquered the Sinaitic peninsula, and opened 
the copper-mines of the Wady Magiidra, where Ins 
name and portrait may be seen. He was probably 
buried in the Pyramid of Meydhm, near which some 
tombs have preserved writings, pictures, and sculp- 
ture of his time, amongst otliers the famous seated 
figures of Rahotep and his wife Nefert (fig. 13), 





sisted of nine kings, reigning about 200 years, of 
whom the last, Unas, built the truncated pyramid 
near Sakkara, now called the Mastabat-Paraftn, or 
‘Pharaoh’s Seat.’ The next dynasty, the 6th, 
probably belonging to a 
difierent part of Egj'pt and 
not specially Memphite, was 
more remarkable, and tombs 
and inscriptions of the period 
are found from Assouan to 
Tanis, and in the valley of 
Hammaniat, leading from 
Coptos to the Red Sea. The 
great figure of this house is 
Peiii I., of whom, and his 
general Una, and his wars 
and expeditions and public 
works most interesting 
records remain. The pyra- 
mids of Dahshllr probably 
belong to his time. The 
dynasty ended, according to 
Slanetho, with the fair Queen 
Nitocris, said to have been 
buried in the Third Pyramid 
of Gizeh, which she may have 
enlarged. Nitocris is the 
subject of various legends, 
and is believed by the Arabs 
to be a witch who still haunts 
the pyramid. 

From the 6th to the 11th Fig. 14. 

dynasty Egyptian history is Statue of Khafra. 
almost a blank, but remains (Boulak Museum.) 


Fig. 13. — Head of Nefert from Jleydhm. 

(Boulak Museum.) 

believed to be the oldest statues in the world. The 
4th dynasty, also of Memphites, had an existence of 
167 years (3733-3566 B.C.). Khufu, the Cheops of 
Herodotus, consti-ucted the Great Pyramid at Gfzeh, 
and rebuilt the Temple of Isis, hard by the Sphinx. 
Tradition, probably groundless, makes him a detest- 
able and impious tyrant. Khafra ( Cephrenes), his 
successor, built the second of the Gizeh pyramids, 
and Menkaura, or Mycerinus, the third. The so- 
called Book of the Dead (see Dead, Book of 
the), or Ritual, which dates from this period, 
find the high civilisation which Memphis had then 
attained, mark an epoch in Egyptian history, and 
the numerous tombs in the vicinity of the pyra- 
mids, constnicted during this and the subsequent 
dynasty, exhibit a highly advanced state of civilisa- 
tion and of art; the statues of Khafra (fig. 14) 
found near the Sphinx, carved in black diorite, are 
notable evidence of both artistic and mechanical 
skUl ; the cultivation of farms, the chase, the arts, 
enjoyed a great part of the attention of tlie 
Egyptians ; but homes and wheel-carriages were 
alike unknown, although the simpler mechanical 
instruments had been invented. 

The 5th dynasty was also Memphite, and con- 


almost a blank, but remains (Boulak Museum.) 
of the 11th, consisting of 
a line of monarchs called Entef and Mentuhotep, 
have been identified by the discoveries of their 
coffins at Thebes, and by the tablets referring' to 
the construction of the fortress of Coptos and 
in honour of a local god. The successive reigns 
and monarchs of the 12th dynasty (from 2466 
B.C.) are fixed by numerous monuments. Amcn- 
erahat I., the founder of ' the line, opened the 
quarries of Tura, embellished On or Heliopolis, and 
founded the temple of Amen at Thebes. 'Phe 
monuments of his son Osirtasen I. exist in the 
Fayyhm, at Beni-Hasan, and Heliopolis ; he sub- 
jected some of the Ethiopian tribes. Osirtasen 
III. established the southern frontier at Semneh, 
which he fortified, and was subsequently deified in 
Nubia. Amenemhat III. excavated the Mooiis 
Lake, in the Fayyftm, constnicted the Labyrinth, 
and. built the neighbouring pyramid. Another 
great blank occure between the 13th and 18th 
d.ynasties. About 2000 B.c. the advance of the 
kings of Chaldea and Elam in Asia, or some 
revolution, precqiitated the Hyltsos or Shepherd 
IGngs, who appear to have been a Tartar race, 
on Lower Egypt. These invaders overthrew the 
reigning dynasty of Lower Egypt, took Memphis 
by assault, and established themselves in the city 
of Avaris, subsequently called 'Panis, where their 
monuments still exist (see reports of the Egj’pt 
Exploration Fund ). Joseph was probably the 
idzier of one of these kings, Apepi, at Tanis ; 
and ‘storehouses’ such as he built are still 
visible at Pithom (Tell-el-Maskhhta). But the 
Egyptian mleis of Upper Egj'pt overthrew their 
riue. Aahmes I. (Amosis), of the 18th dynasty 
(about 1700 B.C.), took Avaris b.v assault, besieged 
Shanihan in Palestine, and attacked the Nubians. 
'The Hyksos endeavoured to substitute the wor- 
ship of Set for Ra, but Aahmes I. restored the 
ancient temples ajid the old religion. Ainen- 
liotep I., his son and successor, who reigned under 
the tutelage of his mother, an Ethiopian queen, 
continued the Ethiopian campaigns, .and embel- 
lished Thebes. Thotnmes I. c.arried his arms to 
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Tombos, in tlie heart of Nubia, and as far as the 
Euphrates, and erected splendid buildings at 
Thebes. Thothmes II., who reigned under the 
guardianship of his sister-wife, Hatasu, defeated the 
Sliasu or Arabs. His brother and successor, Thoth- 
nies III., elevated Egvpt to the highest pinnacle 
of glory ; and by the victoiy of 

t Megidio, in his twenty-third 
year, subjected the whole of 
Syria and part of Mesopo- 
tamia to his arms, receiving 
immense tributes from Kush 
and the Ethiopian races of 
the south, the islands of the 
sea, and Assyria, Babylon, 
Phoenicia, and* Central Asia, 
and endowing the temples of 
Thebes with the revenues of 
tributary cities. A calendar 
preserved at Elephantine re- 
cording the heliacal rise of 
the Dog-star on the 28th 
Epiphi has been lield to show 
that the year 1444 B,a fell 
■ ; ''J in his reign, but this seems 

historicallj'' a century too 

Fig. 15. late. Thothmes III. (hg. 15) 

Head of Thothmes III. recovered the copper-mines 
of Maghfira, and adorned 
temples throughout Egypt. Amenhotep II. con- 
tinued the conquests of the Ruten (Palestinians), 
took Nineveh by assault, and vanquished the 
Ethiopians. Amenhotep III. maintained the fron- 
tiers of the empire. At this period a heresy was 
introduced into Egypt, favoured by the Queen Taia. 
Amenhotep IV. Mcame a worshipper of the Aten 
or solar orb, to the exclusion of the other deities 
of Egypt, especially of Amen-ra. The capital was 
removed to Tell-el-Ainririna or Alabastron ; the 
Idng changed his name to Akhunaten, and <a suc- 
cession of three heretical monarchs ruled Egypt for 
about thirty-three years, till Haremhebi or Horus 
restored the orthodox faith and the limits of empire. 

The link which connects the last monarchs of the 
18th with the monarchs of the 19th dynasty has been 
lost; but Horus was succeeded by Rameses I. — the 
liret of a long line of monarchs — who appeal's to 
have fomied a treaty with the Khita or Hittites, 
and to have maintained the conquests of Egypt 
as far as Wady Haifa. He was succeeded by Seti I. 
or Sethos, who attacked the Remenu or Ariiicnians, 
the Ruten, and the Shasu, who had again advanced 
to the Pa-khetem stronghold on the confines of 
Egj^it. Naharana or Mesopotamia, and Sham or 
Syria, Punt or Arabia Felix, and the opposite coast 
had also been invaded by lii-s arms. The city of 
Atesh or Katesh, the supposed Cadytis, was also 
besieged by Sethos, whose Asiatic victories intro- 
duced into Egypt the woi-ship of Baal and Ash- 
loreth. Tyre, Aradus, and Bethanath in Canaan 
were garrisoned by his forces. Egypt was also 
oinbeliished with many noble monuments in liis 
reign. _ He w.as buried' in a deep excavated rock- 
tomb in the Bib.1n-el-Mnlfik (‘ tombs of the kings ’). 
Rameses II. (fig. 16), the eon of Seti I., seems to 
have succeeded him at the very youthful age of 
seven. Four years later he defeated tlie Khita 
( Hittites, g. V. ) and their Syrian confederates at tlie 
battle of Katesh, in which many of the princes and 
oflicors of the Khita were drowned in the river 
Arunata or Orontes. The battle continued two 
days, and the panegyric of an Egyiitian scribe, 
Pentaur, has invested Ramoses with' the power of 
a god. The war lasted four yearn, and the king 
took Shaluma or Salem, the ancient .site of Jeru- 
s.alom, and other cities. In his twenty-first year 
a treaty of peace and cxtr.adition was established 
between the Egj-ptians and Hittites, and Rameses 
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married a Hittite princess. It is the tablet of this 
monarch which is found at the Nahr-el-Kelb, the 
Passof the Lycus, near Beyrout. This monarch sub- 
jected Ethiopia, which had revolted, to his arms, 
reimposed the tribute, and placed the countiy again 
under the government of the princes of Ethiopia, 
or Egyptian vice- 
roys. He also 
established a fleet 

on the Mediter- & Ol/si 

ranean. His name mir " 

and reputation 

formed the basis j., ^ 

of the legendarj' ' V* l 

Sesostris ; the ex- = ^ V \ 

ploits of the mon- 

archs of the 18 th s 

d.vna.sty, and prob- (yj I 

ably of his succes- <1$ .... | 

sors, being united j 

with his fame. ^ ^ J\V 'Ak 

The reign of Ra- lizj ^~ / A \ 

meses, although it s //// V 

exliibits a decline gj / / 

of art, yet demon- la A ^ 

strates Egj-pt to — i 
have been in the Fig. 1C. — ^Rameses II. 

height of its glory ; 

and his epoch appeal's to have been about 1322 B.C., 
a special calendar having been sculptured to record 
the coincidence of the heliacal rising of the Do"-star 
and 1st Thoth, or commencement of the fixed and 
canicular (sidereal) year. His place of burial is 
uncertain — ^iierhaps in the vaults of the Ramesseum. 
His thirteenth son, Merienptah or Meneptah, suc- 
ceeded him upon the throne, transferred tlie capital 
to Memphis, successfully contended with the Tanialiu 
and the Rebu, or Libyans, and appears to be the 
Amenophis of Manetho, and the Pharaoh (q.v.) of 
the Exodus. He introduced the heretical worehip 
of ,Set, or Typlion, and was succeeded by Seti II. 
and others, whose inglorious reigns close the 19th 
dynasty. 

The connection of Rameses HI. with the previous 
dynasty is obscure. He warred chiefly with the 
Philistines and other maritime tribes of Greece and 
Asia Minor, and gained naval victories in the Medi- 
terranean, and repeated the conquest of Ethiopia. 
He was followed by the splendid but inglorious line 
of the Ramessids, tlie sixth of whom gained victories 
in Ethiopia. The fall of this dynasty appears to have 
been owing to internal revolution^ as their Tanite 
successors held the office of high-priests of Amen- 
ra at Thebes. They held the government for a 
hundred and thirty years, and maintained relations 
with foreign eountri’es, one of the monarchs having 
inarried a princess of the Ruten. The 22d dynasty 
is rather confused. They were also high-priests of 
Ainen-i'n. Shashank I. is the biblical Shishak. 
His invasion of Israel with 12,000 chariots and 
00,000 cavahy is recorded on the portico of tlie 
Bubastites at Kaniak. The other monarchs of this 
line, O.sorkon I., Takelot I., and their successors, 
have left no remarkable records, e.xcept Osorkon II., 
who adorned the splendid Temple of Bubastis, dis- 
covered by Jlr Naville while working for the Egypt 
Exploration Fund ; and the dynasty, which appeals 
to havebeenof foreign origin, is more chronologically 
than historicall.v important, tlie attack on Jerusalem 
falling about 930 ii.C. The 23d, Tanite, dynasty, 
which succeeded it, exhibits a decadence in Egj'jit, 
and was succeeded by the 24th dynasty, consisting 
of a single monarch', the celebrated IJekcnreiif or 
Bocchoris, who reformed the laws, but having been 
taken prisoner by the Ethiopian Sabaco, of the Oath 
d.ynasty, was burned alive. I''rom this period, the 
history of Egypt becomes involved with that of 
Judma and Greece. Tiihaka came to tlie assistance 
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of Hezekiah against Sennacherib, and added to the 
temple of Gehel Baikal in Ethiopia. Accordin" to 
the -Assyrian cuneiform inscriptions, the Ethio- 
pians -were expelled hy the Assyrians, and the 
country was placed under various noinarchs. This 
state of afi'airs was closed by the rise of Psaniniiti- 
chus L, of the 26th dynasty, who, by the aid of Greek 
mercenaries, overthrew the other petty princes. 
His age marks a revival in art, and restoration of 
the old constitution of the empire. His successor, 
Nekao or Necho II., planned the canal across the 
Isthmus of Suez, from which he desisted, warned 
'by the advice of an oracle, after having lost a 
vast number of men in the attempt. Under his 
reign, the Phoenician navigators ‘farst passed the 
line. After defeating Josiali, king of Judah, and 
conquering Palestine, he 'was himself defeated by 
Nebuchadnezzar at Carchemish. Psammitichus II. 
earned his arms into Ethiopia. Apries, his suc- 
cessor, having lost all the conquests, was deposed 
by Amasis, his successor, and strangled. Amasis 
favoured in different ways the Greek colonies in 
Egypt, married a Cyrenrean wife, and conquered 
Cyprus, but incurred the enmity of Cambyses, 
who overthrew his son and successor at the 
battle of Pelusium (627 B.C.). Cambyses treated 
Egypt with considerable moderation, but after an 
unsuccessful expedition against the Ethiopians, 
lost his reason, stabbed the hull Apis, and com- 
mitted various atrocities. His successor, Darius 

I. , governed Egj'-pt with more prudence; but 
Xerxes I. and Artaxerxes I. had successivelj’' to 
reduce it to subjection, which they did in spite of 
assistance rendered to it by the Athenians. The 
27th dynasty of Persians was followed by another 
Saite line, the 28th, who still held ground against 
the Persians. The 29th, Mendesian, dynasty of 
Nepherches and Achoris maintained a Greek 
alliance; and the 30th, Sehennytic_, consisted of 
Nectanebes I. ■ who successfully resisted Phama- 
baziis and Iphiciates, of Teos who employed 
A^esilaus, and of Nectanebes II. who fled into 
Efliiopia before the Persians (340 B.C.). 

From this time Egj'pt renrained a province of 
Persia till its conquest by Alexander the Great, 
who founded Alexandria (.332 B.O.). Subsequently 
Egypt passed under Greek rule, and the language of 
the government, and the administration and philo- 
sophy, became essentially Greek. The court of the 
Ptolemies became the centre of learning and philo- 
sophy ; and Ptolemy Philadelphus, successful in 
his external wars, built the Museum, founded the 
library of Alexandria, purchased tire rrrost valuable 
manuscripts, engaged the most celebrated pro- 
fessors, aitd had the Septuagint translation made 
of the Hebrew Scriptures, and the Egyptian history 
of Manetho drawn up. His successor, Euergetes, 
mrshed the southern Irmits of his enrpire to Axum. 
Philopator (221-204 B.C.) warred with Antiochus, 
persecuted the Jews, and encoirraged learning. 
Epiphanes (204-180 B.C.) encorrntered repeated 
rebellions, and was succeeded by Philorrretor ( 180- 
145 B.C.) and Euergetes II. (145-116 B.C.), by Soter 

II. and Cleopatra till 106 B.C., and hj' Alexander 
(87 B.C.), under whonr Thebes rebelled; then by 
Cleopati-a Berenice, Alexander II. (80 B.C.), and 
Neos Dionysus (51 B.C.), and finally by the cele- 
brated Cleopatra. After the battle of Actium 

' (31 B.C.) Egj-pt passed into the condition of a 
province of Borne, goyer-ne^l always by a Roman 
governor of the equestrian, not senatorial, rank. 

The most important events in Egj’pt under the 
Roman rule were — the introduction of the Julian 
year by Augustus (24 B.C.), the visit of Vespasian 
to Alexairdria (70 A.D.), and that of Hadrian (122), 
the development of the Gnostic heresy, the visit of 
Caracalla (211), the conquest of Egypt hy Zenobia 
(270), the revolt of Fimus (272), the persecution 
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of Diocletian (304), and the rise of Manicheism, the 
great Arian controversy in the reign of Constan- 
tine, the rise of asceticism, magic, and astrology, 
and the final destruction of paganism (379). 

At the division of the emprre (395), Egj'pt fell 
to the Eastern enrpire, and at its fall had become 
one of the great patriarchates of the Chr-istian 
church; but owing to the religious feuds of the 
Jacobites and Melchites it became a province 
of Persia (616) for twelve years. The Coptic 
governor, John Mukowkis, governed Egjmt in the 
name of Heraclius at the period of the Arab 
invasion (639), and, perceiving in the invaders a 
means of escape from the. detested rule of the 
Greeks, submitted, after a perfunctory' resistance, 
to the Arab general, ’Amr ibn el-Asi, wlio took 
Alexandria ( 641 ), and soon made the whole country 
a province of the calif ’Omar. 

History since the Mohammedan Conquest . — 
Although Alexandria was retaken by Constans II., 
the Arabs drove him out, and Egj'pt remained an 
appanage of the califat, and was ruled by Arab 
governors. One of these, Ahmed ibn Tftlhn, made 
himself practically' independent, annexed Syria, 
and founded the dynasty of the Tftlftnis ( 868-905 ), 
renowned for its luxury' and noble buildings. An- 
other governor followed his example, and estab- 
lished the dy'nasty of the Ikhshidis (935-969). 
This in turn gave" place to the heretical (Shi’ah) 
line of the Fatinri Califs (q.v.), who adv'anced from 
their capital at Kayraw.in, conquered Egypt, and 
founded modern Cairo (969), with some of the 
principal mosques and the Azhar University' (see 
Caieo). One of this line, the mad calif El-Hakim, 
was the founder of the sect of the Druses ( q. v. ), who 
still pay him divirre honours, and expect his return 
to nrle the world. The reign of El-Mustansir was 
marked hy civil war, persecution of Christians, 
and a fearfirl farrtine which lasted seven years, 
and depopulated whole quarters of Cairo. The 
Fatimis were deposed by the Kurd general, Saldh- 
ed-d!n (1169-93), son of Ay'vhb, commonly called 
Saladin (q.v.), who fortified Cairo and built the 
citadel.' He waged war ag.ainst the Crusaders, .and 
annexed the greater part of Syria and Mesopo- 
tanria. In 1213 the Crusaders made an attack upon 
Egypt and took Damietta, but the Ayy'ftbi sultan, 
El-Kamil, nephew of Saladin, utterly' defeated Jean 
de Brienne, .and drove the invaders away'. The 
attempt of St Louis, thirty y'ears later-, ended in the 
surrender of the French krng and all his army' to the 
Mairrelukes ( Mamlftks ). It was the last of Saladin’s 
line, Es-Sfllili Ay'y'flb, who introduced this famous 
bodyguard of Turkish Mamelukes, or white slaves, 
who, on his death, usurped the supreme power 
(1250). For more than two centuries .and a half 
Egypt was governed by' a succession of slav'e kings, 
called the Bahri or Tmkish and the Burji or Circas- 
sian Mamelukes. These kings, who succeeded each 
other chiefly' by virtue of force of arms, were dis- 
tinguished for their valour, their administrative 
powers, their luxury', and their encouragement of 
the arts. They fought for the holy places of 
Palestine, and gallantly' drove back the Mongol 
hordes ; they' exchanged enrbassies with France 
and Venice, with Persia and Abyssinia ; and pre- 
sented one of the most startling anomalies of 
history', the ‘ spectacle of a band of disorderly' 
soldiers, to all appearance barbarians, prone to 
shed blood, ty'rannous to their subjects, y'ct delight- 
ing in the delicate relrnements which art could 
afford therrr in their honre-life, lavish in the_ endory- 
nrent of pious forrndations, magnificent in their 
mosques and p.alaees, and the noblest prorrroters of 
art, of literature, and of public works, that Egypt 
had known since the day's of Alexander the Great ’ 
(Lane-Poole, Arf o/ the Saracens). Cairo (q.v.) is 
still full of their monuments, and Arabic liter-ature 
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owes them much. In 1517, however, this brilliant 
series of rulers came to an end on the conquest of 
E'^'pt hy the Ottoman sultan, Selim I. 

'Clearly three centuries of weak and corrupt gov- 
ernment by Turkish pashas, varied by faction and 
rebellion of the Mameluke chiefs, _ bring us to 
the French invasion of Bonaparte in 1798. His 
conquest of Alexandria, and victory near the Pyi-a- 
mids over the Mamelukes, led to the temiiorai-y 
subjection of the country, from which the French 
were, however, soon expelled by the British in 
1801, when the countiy was restored to the Porte. 
The accession of the Albanian soldier IMoham- 
med ’All to tlie pashalik in 1805 imparted a 
galvanic prosperity to Eg;i’pt, by the merciless 
destruction of the tiu'hulent Mamelukes (whom a 
disastrous British expedition _ in 1807 vainly 
sought to restore), the formation of a regular 
army, the increase of security, the improvement 
of the irri"ation, and the introduction of the ele- 
ments of European civilisation. In 1816 Moham- 
med ‘Ali reduced part of Ariihia to his sway by 
the generalship of his son Ibrahim ; in 1820 he 
annexed Nubia and part of the Soudan, and from 
1821 to 1828 his troops, under Ihi-ahim, occupied 
various points in the Moi'ea and Crete, to aid the 
Turks in their war with the insivrgent Greeks. The 
Egj'ptian fleet was annihilated at Navarino, and 
Ibrahim remained in the Morea till forced to evacu- 
ate b\' the French army, under Maison, in 1828. 
In 1831 Ibrahim began the conquest of Syria, and 
in the following year totally routed the Ottoman 
army at Koniya, after which tlie Porte ceded Syria 
to Mohammed ’All on condition of tribute. War 
breaking out again, the victory of Nisib in 1839 
would perhaps have elevated him to the throne of 
Constantinople ; but the quadruple alliance in 1840, 
the fall of St Jean d’Acre to the British, and the 
consequent evacuation of Syria, compelled him to 
limit his ambition to the pashalik of Egj'pt. In 
1848 Moliammcd ’Ali became imbecile (he died in 
1849), and his son Ibrahim sat on his throne for 
two months, when he died, and was succeeded by 
’AbbAs_ Pasha, Mohammed ’Ali’s grandson, super- 
seded in turn by Sa’id Pasha, youngest son of 
hlohammed ’Ali, in 1854. hi. de Lesseps now 
obtained the co-operation, hitherto withheld, of 
the Egyptian govei-nment in his sclieme of the Suez 
Canal (q.v.), which was opened in 1869. Sa’id 
was succeeded in 1863 hy his nephew, Isma’il, son 
of Ibrahim, who, by a firman purchased from the 
Sultau, took in 1866 the hereditaiy title of Khedive. 
The same firman made the succession to the throne 
of Egypt direct from father to son, instead of 
descending according to Turkish law, to the 
eldest male of the family ; and in 1872 the Sultan 
granted to the Khedive the rights (withdrawn in 
1879) of concluding treaties and of maintaining an 
army, and virtually gave him sovereign powers. 
Thus secure on an hereditary throne, Isma’il began 
a series of vast internal reforms, built roads, 
bridges, lighthouses, laid down railways and 
telegi-aplis, reconstructed the postal service, im- 
proved the harbours at Suez, Port Sa’id, and 
Alexandria, siqiported education, and introduced 
mixed courts of law. Extending his dominions 
southward, he annexed Dar-Ffirin 1874, and in that 
and the following year further conquests were 
made. Through Sir Samuel Baker and Charles 
Gordon, governors of the Soudan, the Kliedive 
endeavoured to sujipress the slave-trade in his 
dominions. In order to provide funds for his va.st 
undertakings, in 1875 ho sold to Great Britain 
177,000 shares in the Suez Canal for £4,000,000. 
The condition of the Egj-ptian finances, however, 
loaded hy heavy loans, w.-is almost hopele.ssly in- 
volved ; various distinguished financiers were sent 
from England to endeavour to arrange a solvent 


system, and after many inquiries and several fail- 
ures, a dual English and French Control was estab- 
lished, and the finances were placed entirely under 
European management. _ A promise of constitu- 
tional government ended in 1879 in the summaiy dis- 
missal of Nubar Pasha’s ministry, and this brought 
about the peremptory interference of the European 
governments. The Khedive, who declined volun- 
tarily to abdicate, was, at the instance of the 
western powera, deposed by his suzerain the 
Sultan in June 1879, and Prince Tewfik, Isma’il’.s 
eldest son, was proclaimed Khedive. 

A Law of Liquidation, for regulating tlie condi- 
tions of the public debt, was passed at the instance 
of five Eurojiean* powera in 1880. In the next year 
came the militaiy revolt under Arfibi Pasha, who 
demanded from the Khedive an immediate change 
of ministry, and the increase of the anny to 18,000 
men. The Kliedive yielded. Growing dislike to 
European interference and to the presence of 
European officials secured Arilbi a laige measure 
of popular support, when, as War Minister, he 
dominated the Khedive, and ultimately defied his 
authority. He was practically a militaiy dictator,' 
and in 1882 British and French war-ships were 
despatched to Ale.vandria to overawe the rebels, but 
their appearance was followed in June by rioting and 
massacres of Europeans in the streets. Meanwhile 
Arfibi was strengthening the fortifications. The 
British admiral demanded that the work should be 
discontinued. Arfibi persisted ; the_ French sailed 
away in dismay ; and the British ships bombarded 
the fortifications | lltli July). The Egj’ptian troops 
were suddenly withdrawn from Alexandria, where- 
upon the city was plundered and partly burned by 
Ea’pti^n riotera ; while the British admiral. Sir 
B. Seymour (Lord Alcester), was apparently unable 
to land a force to restore order until the third day, 
when he occupied the city until the arrival of 
troops under Sir A. Alison, who kept Arfibi in 
check behind his lines at Kafr Dawar. Meanwhile 
Sir Garnet Wolseley hurried out with more troops 
from England, and other regiments (some of sepovs) 
weie desiiatched from India ; the point of debarka- 
tion was Ismailia, on the Suez Canal ; and in 
twenty-five days the British foices under Wolseley 
had traversed the desert, utterly defeated the main 
body of Arfibi’s army at Tell-el-Kehir, and occupied 
Cairo. Arfibi was tried, pileaded guilty, and ivas 
banished to Ceylon. The authority of the Khedive 
being thus restored, most of the British troops were 
withdrawn, and measures taken for the reorganisa- 
tion of the country. The French, who had been 
associated with England in what was known as 
the Dual Control, took no share in the bom- 
hardment, in the military expedition, or in direct 
co-operation with England in the re-arrangement of 
Egj’ptian afiairs on a fair basis. The aim of_ tlie 
EnglLsh Cabinet was to secure, as soon as possible, 
a firm and lasting government under the Khedive, 
hut a large niea-sure of interference with the 
Egj’ptiaii "overhment was for the time being in- 
evitable. Lord Diifl'erin proceeded to Cairo after 
the war, and drew up a constitution wliich has not, 
so far, been severeij’ tested ; and Sir E. Baring 
continued the task of oiganisation. But the 
attempt to persuade the Kliedive's government to 
rule according to British ideas, and to get British 
officials and their Egj’ptian colleagues to work 
smoothly together, led to repeated crises and 
changes of plan. A conference of the great powera 
in 1884 did not sanction tlie English scheiiio for 
managing Egyptian finance; and Britain had 
consequentlv to resume her e.xclnsive responsibility 
in Egj’pt._ Whatever good was accruing to Egj’pb 
under Briti.sh rule was seriouslj’ marred hj' the 
.severe visitation of cholera which occurred in tlie 
summer of 1883, when 150,000 persons perislied. 
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and still move by the rebellion in the Soudan, of 
which the end even now is not to be foreseen. 

The Rebellion in the Sottdan. — Arhbi’s revolt and 
its consequences loosened the hold of Egypt on the 
Soudan (q.v.), which by Baker’s annexations in 
1874 and following yearn had gradually extended 
to the shores of the Victoria Nyanza. A wide- 
spread rebellion broke out in Dar-Ffir and Kor- 
dofan under Mohammed Ahmed, calling himself 
the Mahdi, a word meaning ‘the guided bj' God.’ 
The' doctrine of the Mahdi, a kind of Mohammedan 
Messiah, is explained under the article Ismailis ; 
see also Mohajimedanisji and . Karmathians. 
The modem Mahdi, however, is not necessarily a 
descendant of Ali, or a resuscitated Imam ; but he 
puts himself forward as a prophet whose mission is 
to free Islam from external enemies and re-establish 
the pure primitive faith. Mohammed Ahmed was 
born at Dongola about 184.3, educated near Khar- 
toum, and then spent fifteen years in fasting and 
retirement in the island of Aba, whence he at 
length sent emissaries to preach the doom of Turkish 
mle in the Soudan, and the advent of the trae 
Mahdi. An attempt of Rahf, the governor-general, 
to suppress this propaganda was resisted rvith 
bloodshed in August 1881, and thenceforward the 
movement spread rapidly. In January 1883 Sennar 
revolted, and the Mahdi occupied El-’Obeyd. An 
army now sent against him by the Egyptian govern- 
ment under an English officer, Hiclvs Pasha, was 
annihilated near El-’Obeyd in November 1883. 
The Mahdi’s influence extended to the Red Sea 
shores. An Egyptian force under Consul Moncrieff 
was routed witli severe loss in the same month near 
Suflkin, and Baker Pasha was twice disastrously 
defeated at Teb and Tamanieb, early in 1884 ; but 
these reverses were afterwards wiped out by the 
hpd- won -successes of a British expedition under 
Sir G. Graham. Meanwhile, in January 1884, 
General Charles George Gordon (q.v.) had gone at 
the request of Mr Gladstone’s government as Eng- 
lish representative to Khartoum, to secure the with- 
drawal of the Egyptian garrisons from the Soudan, 
Egypt having, on the advice of England; agi-eed to 
give up all her possessions in the Soudan save the 
Red Sea littoral. Gordon, though supported by 
only one other English officer, gallantly maintained 
his position in Khartoum against the Mahdi’s 
followers, and even ventured successfully on the 
aggressive. He had found, however, that he had 
attempted an impossible task ; he could not leave 
the garrisons to fall into the hands of the Mahdi, 
and he required reinforcements of British troops 
before he could drive the latter from' the neighbour- 
hood of Khartoum. Timidity and indecision marked 
■ the whole of the policy of the English government, 
both towards the Soudan and the Red Sea littoral. 
At last, too late, in October 1884, an English 
expedition under Lord IrVolseley was despatched to 
Khartoum, and, selecting the difficult and tedious 
route up the Nile, arrived in touch of Khartoum 
only to learn that the heroic Gordon had been 
assassinated two days before (26th January 1885). 
The expedition thereupon withdrew, without 
attempting to retaliate, and the Soudan was 
left to enjoy its anarchy, save for occasional, not 
very resolute, military operations around Suflkin. 
One of Gordon’s lieutenants. Dr Schnitzler (q.v.), 
known as Emin Pasha, -was still holding out in the 
equatorial regions in 1888, when he was visited 
by the explorer Stanley at the head of a relief 
expedition. The jM.ahdi is dead, and his calif 
Abd.allah reigns in his stead. Sheikh Senousi of 
Tripoli is reported to have obtained possession of 
much of the Soudan ; beyond this the affairs of the 
Soudan are veiled in obscurity. 

Stedisties of Modern Egypt . — The area of Egypt 
proper is now (its southern frontier having reverted 


! to \\’'ady Haifa) about 393,000 sq. m., and at the 
census of 1882 its population was 6,806,381 (includ- 
ing 3923 in the territory of El- Arish in Asia ). 'With 
the territories in Central Africa, now no longer 
Egyptian, the area of Egyptian domains was esti- 
mated at 1,150,000 sq. m., with a population of 
17,000,000. The chief towns of Egj’pt proper are 
Cairo (pop. 1882, 368,000); Alexandria (209,000); 
Damietta (34,000); Tantah (34,000); Mansourah 
(27,000); Zagazig (19,000) ; Rosetta (17,000) ; Port 
Sa’id ( 16,500) ; Suez (11,000). There are in Egypt 
about 90,000 foreigners, including 37,000 Greeks, 
19,000 Italians, 16,000 Frenchmen, and 6000 English- 
men. The Egyptian army is under the command of 
an English general, and officered partly by English- 
men and partlj’' bj' Egyptians ; its total strength 
in 1888 was 9400, while tiie English army of occu- 
pation, which, since the rebellion of 1882, had 
remained in Egypt, had a strength of 3490. 
The revenue in 1887 was £9,863,000, the expendi- 
ture £9,455,000 ; showing an increase of revenue 
and a decrease of expenditure as compared with 
the average for the five preceding j-ears. In 1882 
the revenue fell to £8,908,029 ; in 1883 the expendi- 
1 ture was as high as £10,382,950. The total debt 
i of Egjqrt amounted at the end of 1888 to about 
I £104,000,000, the interest on which was met by a 
charge of over £4,470,000 in the yeai-’s budget, 
exclusive of the tribute to Turkey (£696,000). The 
total exports in 1887 (chiefly cotton, cotton-seed, 
beans, sugar, and gi ain) were valued at £11,155,000 
(of which about two-thirds went to Britain); the 
! imports (mainly cotton goods and other textiles, 
machineiy, and coal) at £8,346,000 (mostly from 
Britain). The total for 1886 was £18,438,822; the 
average for five years, £20,278,978. The railway 
system embraces over 1250 miles, connecting 
Alexandria and Damietta with Cairo and the Suez 
Canal, and extending up the Nile Valley as far 
south as Siout; the telegraph lines reach nearly 
5200 miles, and there is a telephone between Cairo 
and Alexandria. 

See Soudan, Nubia, Kokdofan, Dar-FOk, Baker, 
Gordon, Harar, &c. For descriptions of some of the 
most important monuments, see Abu-Simbel, Abydos, 
Alexandria, Dendera, Edfu, EsNi, Fay yum, Memphis, 
Obelisk, Phyl-e, Py'ramid, Thebes. 

For further information oir Egypt, its history, anti- 
quities, and present condition, see Bunsen, Aegyptens 
Utelle (1844-57) ; Lepsius, Denkmdlei' (1849-74) and other 
works ; Siiarpe, History of Egypt (1846) ; the works by 
Brugseh (q.v.); Sir Gardner "Wilkinson, Manners and 
Customs of the Ancient Egyptians (1847; new ed. by 
Birch, 1879); Mariette, Monuments of Upper Egypt 
(1877); 'Hsspero, Histoire ancien des Eeiqiles de I’ Orient 
(1878), and Egyptian Arcliceology (Eng. trans. 1887); 
A. B. Edwards, A Thousand Miles up the Nile (1878); 
Lane, Moitei’n Egyptians ( 1836, new ed, 1871 ) ; M'Coan, 

I Egypt as it is (1877)y Eawlinson’s History of Ancient 
I Egypt (1881), and Ancient Egypt (‘Story of the Nations’ 

; series, 1887) ; S. Lane-Poole’s Egypt (l&l), and Art of 
the Saracens (1886); Dicey, England and Egypt (1881); 
Ebers, Egypt, Historical and Descriptive (Eng. trans., 

: new ed., 2 vols. 1887) ; De Leon, Egypt under its Khedives 
(1882); "Villiei-s Stuart, Egypt after the War (1883) ; Sir 
Mackenzie "Wallace, Egypt and the Egyptian Question 
I (1883); the Memoirs of the Egjqrt Exploration Fund 
(founded 1883); Darmesteter, The Mahdi (1885); 
Journals of General Gordon ( 1885 ) ; Sir C. "Wilson, Eroin 
Korti to Khartum ( 1885 ) ; C. Boyle, Egyptian Campaigns, 
ISSd^o (2 vols. 1886); BaedekePs Egypt (2d Eng. ed. 
188.5); Murray’s Handbook for Travellers in Upper and 
Lower Egypt (7th ed. 1888); .and other works cited at 
Dead (Book of the), and by Prince Ibrahim Hilmy in 
The Literature of Eyvpt and the Soudan (2 vols. Lend. 
1886-88). 

Egyptian Vulture. See Vulture. 

Elireuberg. Christian Gottfried, natural- 
,ist, was born 19th April 1795, at Delitz.sch, in 
Prussian Saxony. He studied at Leipzig and 
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Berlin; in 1820-26 he visited Egypt, Syria, and 
Arabia ; in 1827 was appointed to a medical chair 
at Berlin; in 1829 accompanied Humboldt on an 
expedition to the Ural and Altai Mountains ; and 
in 1838 travelled in Erance and England. He died 
27th June 1876. His twenty-four works, published 
between 1828 and 1876, give' the fruits of his patient 
study of microscopic organisms, a branch of science 
of which he was indeed the founder. See the 
articles Infusoiua, Rotifera, &c. There is a 
Life by Hanstein (Bonn, 1877). 

ElireuBrcitstem, a town and fortress of 
Rhenish Prussia, is picturesquely situated on the 
right bank of the Rhine, directly opposite Coblenz, 
with which it is connected by a bridge of boats and 
an ■ iron rail way -viaduct. It has a trade in wine 
and corn. Pop. 5299. The fortress occupies the 
summit of a precipitous rock, 387 feet above the 
river, and inaccessible on three sides; on the north 
and north-west, the exposed part, it is_ very strongly 
fortified. The firat regular fortification of Ehren- 
breitstein was begun in 1672 ; sixteen yeara later it 
was vainly besieged by the French, who, however, 
captured it in 1799, and in 1801, on the conclusion 
of the peace of Luneville, blew up the works. It 
was assigned to Prussia by the Congress of Vienna 
in 1815, and in 1816-26 was restored and thoroughly 
fortified. 

Elircnfeld, a busj- town of Prussia, 2 miles 
AV. of Cologne, manufactures glass-wares, railway 
fittings, chemicals, and bricks ; it has also fioiir- 
niills and machine-shops. Its jiopulation has in- 
creased from 762 in 1858 to 18,243 in 1885. 

Eibcnstock, a town of Saxony, 41 miles SSW. 
of Chemnitz by rail. It has since 1775 become a 
centre of lace-niaking industry. Pop. 6913. 

Eicliliorii, Johann Gottfried, a Gei-man 
Orientalist and liistorian, was born at Dorrenzim- 
inern, in Franconia, 16th October 1752, and studied 
at Gottingen (1770-74). He was professor of 
Oriental Languages fiist at Jena (from 1775) and 
afterwards at Gottingen (from 1788), where he died, 
27th June 1827, ‘an illustrious example of academic 
felicity, ’ having discharged the duties of his profes- 
sorate with distinguished success for fifty-two years. 
His Einlcitung iti dasAltc Testament (3 vols. 1780- 
83; 4th ed. 5 vols. Gottingen, 1823-26) and m das 
Jfeiic Testament (2d ed. 5 vols. 1820-27) were the 
fiftt attempt to treat the books of Scripture by the 
ordinary methods of literary criticism on the basis 
of a wide knowledge of oriental antiquity. His 
llcpcrtorhnn fiir biblischc iind morgcnltindisehe 
Li t/crotnr (18 vols. Gottingen, 1777-86) and Affpe- 
meinc Bibliotheli dcr biblischcn LiUerattn- (IQ \o\s. 
Leip. 1787-1801), like all the other works of this 
voluininous writer, have been supereeded, and Eich- 
horn is chielly remembered by his hypotliesis of 
the origin of the Gospels (q.v.), which derived each 
of the synoptics independently from one original 
Greek gospel ( Ur-Evangelinm). 

Eichstiltt, a town of Bavaria, is situated in a 
deep v.alley on the left bank of the Altmiihl, 67 
niile.s NNW. of Munich. Here are the palace of the 
Duke.-< of Leuclitenbcrg, the cathedral (1259), the 
town-hon.se ( 1444), and, on a neighbouring eminence, 
the ruined V ilihahlsburg. Eichsliitt became a 
bisliopric in 745, was capital of .a small principalitv, 
and became finally Bavarian in 1855. Pop. 7031.' • 

Eiclnvald. Charee-s Edwaf.d, a Russian 
naturalist, was born at Mitau, in Russia, 4th July 
179."», and .studied the natural scicnco.s and medicine 
at Berlin and Vienna, and tilled succc.s.sivelv chairs 
of Zoologj- and Midwifery at Kasan and IVilnn, of 
Zoologv and Mineralogi-, and next of Palnmntologj-, 
nt^St Petersburg, llcre he died 10th Kovember 
1876. Eichwald investigated the shores of the 


Caspian Sea, the Caucasus, Pei-sia, Germany, 
Switzerland, and France, trevelled over great part 
of Russia and Scandinavia, and in 1840 made a geo- 
logical journey through Italy, Sicily, and Algeria. 
His geognostic, botanical, and zoological researches 
were unquestionably of more service to Russia than 
tliose of any man mnee Pallas. _ Besides scientific 
records of liis journeys, his writings include works 
of great value on the mineral wealth, the zoology, 
and the palreontology of Russia. 

Eider, a river of North Germany, forming the 
boundary line between Sleswick on the north and 
Holstein on the south, rises south-west of Kiel, and 
flows in a general ivestivard direction, though with 
many windings, and enters the North Sea at 
Tonning, after a course of 117 miles. It is navi- 
gable as far as Rendsburg, from which tomi the 
Eider Canal (constructed 1777-84) stretches east 
to Kiel Harbour in the Baltic, thus establishing 
water-communication between the North and 
Baltic seas. 

Eider-duck (Somateria), a genus of birds in 
the duck family (Anatkhe), included under the 
larger division of geese or Anseres. The bill is as 
long as the head, laterally compressed, and beais 
on each side of the root an unfeatnered peak extend- 
ing backwards ; the point of the bill beare a_ large 
hooked homy nail ; tlie tail is short and pointed. 
The birds are restricted to northern regions, where 
they breed socially. 

(1 ) Tlie Common Eider-duck (.S'. moUissima) Hv^ 
on the Arctic and northerly shores of the Atlantic in 
both hemispheres, being common, for instance, in 
Nova Zembla, Spitzbergen, Iceland, and Green- 
land ; various species also are found in Alaska and 
the neighbouring islands. It breeds as far south as 
the Fern Islands oft" the Northumbrian coast, and 
the Bay of Fundy in America. In cold wintei-s it 
travels farther south, for instance, to the mouth 
of the Elbe. The eider measures about two feet 
in length, but is heavy for its size. The male is 
slightly the larger. Of the females and young 
males it may be said that the colour is predomi- 
nantly nisty' brown, with dark strealcs and spots. 
The adult males, however, have as usiial a more 
complex plumage, especially in the breeding season. 
The crown of the head, the under surface, and tail 
are black ; the cheeks are sea-green ; while white 
revnils over the neck and upper surface. After 
reeding, the white colour almost disappears from 
the upper parts, and black prevails. 

The nest among the rocks is formed of fine sea- 
weed6,_ often matted along with mosses and twigs. 
The bird frequently shows a jireference for low 
islets, where it is insulated from the hungrj’ foxes. 
There are usually five eggs of a pale-green colour, 
and the number is said to be sometimes increased 
by thefts from other nests. The female does the 
brooding, but the male seems to take a kindly 
interest in jneserving her peace of mind by warning 
oir intmders. To man, who after all gives them 
most trouble, they are tolerably indifferent. "When 
the brood is hatched, the mother pillages her breast 
for down to serve as covering, 'rhe down is often 
twice removed for human ])ur]) 0 ses, and then 
the male may pluck off' his slightly inferior 
fmathers if the mother has no more 'to spare. 
Nordenskiold says that the bird, when frightened, 
tries to conceal the content.s of the nest, and 
sometimes ejects a fetid excretion over the eggs. 
He also refers to the huge number of nests on 
a given area ; they arc often so close together 
that it is difficult to walk without tram]'liiig 
ui)on them. In the islet of A'idoe, a v.ahiable 
Icelandic breeding-place, almost every little hollow 
between the rocks is occuiriod ; the birds readily 
tenant hole.s cut out for them in row.s on the sloping 
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hillside, and many even utilise garden-walls and 
hnildings. In Scotland the young eiders are some- 
times called brattocks, and in Orkney and Shet- 
land the bird is commonly called the Dunter Duck. 
Another title, St Cuthhert’s Duck, refers to the 
name of one of the Fern Islands where the eider 
abounds. 

' The eider-duck is of great economic importance. 
The flesh, though not witliout suggestion of train- 
oil, is much eaten by Greenlanders and others. 
The eggs are more esteemed, and those of the 
next species, the King’s Eider, are still daintier, j 
Domestication, where farinaceous food is added 
to the usual diet of molluscs, crustaceans, &c., is 
said to render the flesh more palatable. The skins 
are used for winter underclothing. But the down 
collected from the nests is most important, both 
for local use and for export. 

The fine elastic gray doum, so much used, especi- 
ally on the Continent, for bed-clothes, is chiefly de- 
veloped on the breast of the bird. The best qnalitj' 
is not taken from the bird directly, but gathered 
from the nest. What fonned or ought naturally 
to have formed the blanket of the young eider- 
ducks becomes the quilt of the human bedstead. 














Common Eider-duck [Somateria mollissimri,). 

Each nest is said to furnish annually about a 
quarter of a pound. The common practice in Nor- 
^Ya,y and Iceland is to take awaj' the eggs and down 
twice, leaving the third set of eggs to continue the 
species. The nests are carefully protected, and are 
transmitted as valuable inheritances from fatlier to 
son. Cattle may be removed from an islet for the 
eider’s sake, or a- promontory may be formed into 
an island to induce the bird to breed there, and to 
secure immunity from fo.xes and the like. The 
eiders appear to be singularly unaffected by the 
vruy in which they are exploited, and show little 
alarm on the approach of visitors. Domestication 
has proved successful by the seasliore. The eider- 
duck is of course now protected in Britain by the 
Wild Birds Protection Act, but too little care seems 
to be taken of them. Kordenskiiild refere strongly 
to their wanton destruction in Spitzbergen regions. 
It seems probable that with a little care they 
might be both multiplied and extended on some of 
the Scottisli islands. In Iceland, where the eider 
is strictly preserved, its numbers have gi'eatly 
increased in recent yeai-s, and the people do all in 
their power to attract the bird to their property bi^ 
hanging, up clotlis of a glaring colour, and bells 
worked by the wind or by water, and by keeping 
biight-plumaged fowl.«. 

(2) The King’s Eider {S. spcctahilis) is another 
species, whose down is also collected. It lives in 
the far north of Asia and America, a few breed in 
Iceland and the Faroe Islands, and rare visitants 


have been seen in Britain. In size the king’s eider 
is about equal to the more familiar species, but 
the bill and feet are reddish-brown instead of 
gi'aj'ish-green, and tlie male is gra 5 ^ on the crown 
of its head, pale flesh-coloured on the breast, and 
more restrictedly white on the back. There is a 
large protuberance on the root of the upper part of 
the bill. The female is of a light reddish-brown 
colour, veiy like the female of the common eider. 
Much of the down fi'om Greenland is obtained from 
this bird, and the skins are locally used for winter 
garments. There are three other species. 

Eifel, The, a ban-en and bleak plateau of 
Rhenish Prussia, between the rivers Rhine, Moselle, 
and Roer, showing extensive traces of volcanic 
activity. Its surface, which ranges at an average 
altitude of 1500 to 2000 feet, is for tha most part 
broadly undulating, and diversified by crater-like 
depressions and volcanic peaks and ridges, whilst 
towards its edges it is seamed by deep, wooded, 
rocky ravines. Its highest and, at the same time, 
most inhospitable parts are in the west and north- 
west, whence it falls away gradually to the Rliine 
on the east, and to the Moselle on the south. The 
central portion of the plateau is crossed by a range 
of basaltic summits, the loftiest in the Eifel system, 
including the Hohe Acht (2494 feet), Niirburg 
(2255), and Kellberg (2211). Tlie ridges of tlie 
north-west are connected by the Hohe Venn with 
the Ardennes. Geologically, the basement of the 
plateau belongs to the Lower Graywacke of the 
Devonian formation, witli irruptions of_ Eifel lime- 
stone, parts .of which are rich in fossils. Above 
this .are deposited, with toler.able regularity in a 
horizontal position, strata of Triassic age, contain- 
ing considerable quantities of metallic ores, especi- 
ally zinc and leacl. Tire Eifel was for a long period 
the scene of volcanic activity ; zones and islands 
of basalt are frequent, as also eniptive niMses of 
basaltic lavas, with tufa and pumice. With the 
e.xception of the vine and fniit trees on the east and 
south edges of the pl.ateau, and a little agriculture 
(unto 1700 feet), tlie Eifel is uncultivated, its rocky 
sou being too poor, and its climate too raw and 
bleak for anything to grow but he.ather. 

EifTel, Gustave, engineer, was born at Diion in 
1832, and in 1858, .only three years after completing 
his studies at the Ecole Centrale, wasintmsted with 
the constniction of the large iron bridge over the 
Garonne at Bordeaux, and was one of the firet to 
introduce caissons worked with compressed air. 
The bridge over the Douro at Oporto, the great 
viaduct of Garabit, in Cantal (described by him 
in an elaborate monograph, 1889), and that over 
the 'Tardes, near Montlucon, and the gigantic locks 
designed and partly prepared for the Panama 
C.anal are among later traimphs of his engineer- 
ing skill ; while in the huge framework erected 
for Bartholdi’s statue of Liberty may be seen the 
genu of the idea which afterwards assumed the 
form of the colossal iron stnicture (18S7-S9) on 
the Champ-de-Mars in P.aris with which his name 
is identified. The Eiffel Tower contains three 
stories, re.ached by a series of elevatore or lifts, and 
the platform at the summit is 300 metres (985 feet) 
above the ground. About 7,000,000 kilogi-ammes 
(a little less than 7000 tons) of iron were employed 
in its constniction ; the estimated cost was about 
£200,000, of which £60,000 was voted by the st.ate, 
and the remainder supplied by M. EWel, who 
expects to recoup himself out of the admission fees 
during the twenty years for which he holds a con- 
cession of the tower. On its completion, March 
31, 1889, it w.as announced that M. Eiffel would be 
made an officer of the Legion of Honour. See M.ax 
de Nansouty, £a Tour Eiffel (1SS9); also Engin- 
eering for Jlay 3, 1889. 
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Eigg^, or Egg, a Hebridean island, 7A miles W. 
of the mainland of Inverness-shire, and 5 SW. of 
Skj’e. With an utmost length and breadth of 64 
and 4 miles, it is 12 sq. m. in area, and culminates 
in the remarkable Scuir of Eigg (1346 feet), near 
which are columnar clifls like those of Stafl’a. Pop. 
(1851) 546; (1881) 291. Here in 617 St Donnan 
and fifty more monks from Iona were killed by 
the queen, though her people objected that ‘that 
■would not be a religious act and here, towards 
the close of the 16th centurj’, 200 Macdonalds, men, 
women, and children, •were smoked to death in a 
nan'ow-monthed cave by Macleod. 

Eight, Piece of. See Piece of Eight. 

Eikon Basilikc, a work whose full title is 
EiV-mv BttcriXiKT) ; The Portraict lire of_ Pis Sacred 
Majestic in his Solitudes and Sufferings. It was 
published immediately after the execution of 
CJharles I. (1649), and within a twelvemonth ran 
through fiftj' editions in various languages. 
Written in the first pereon, it professes to be 
Charles’s own composition, and if it be a forgmy, 
it is certainly one of the cleverest of the kind. 
It is no blind apology, for, to take but a single 
example, it does not vindicate the death of 
Straftord : ‘ I,’ says its author, ‘ am so far from 
excusing or denying that compliance on my part 
(for plenary' consent it was not) to his destrae- 
tion, ■whom in my judgment I thought not, by any 
clear law, guilty of death, that I never have any 
touch of conscience with m-eater regret.’ Though 
Milton and others did at the time insinuate doubts 
whether the ■work was not by some secret coadjutor, 
doctor or prelate, yet generally it was accepted as 
the king’s, until, in a fifteen months’ coirespondence 
(1660-62) with Clarendon and the Earl or Bristol, 
Dr John Gaudon laid claim to the sole authorship : 
‘ This book and figure [the frontispiece] was wholly 
and only my invention, making, and design, in 
order to vindicate the King’s -wisdom, honour, and 
piety.’ Born at Mayfield, Kent, in 1605, that 
trimming churchman -was educated at Bury St 
Edmunds and St John’s College, Cambridge ; about 
16.30 became vicar of Chippenham in Cambridge- 
shire, and in 1641 ■was appointed by the parliament 
dean of Booking in Essex, in 1659 master of tlie 
Temple. In November 1660, the month before he 
is first kno-Nvn to have advanced his cl.aim, he was 
raised to the bishopric of Exeter, -whence, in 1662, 
he was translated to Worcester. He died two 
months later, on 20th September 1662, and -w.as 
buried in Worcester Catliedral, where his wife 
erected a statue of him, holding a copy of the 
Eikon. Gauden professed to h.avo begun the work 
in or about the year 1647, and to have submitted 
a MS. copy of it to the king ‘ in the Isle of Wiglit, 
by the favour of the late M.arquis of Hertford, 
■which w.as delivered to the king by the now BLsliop 
of Winchester.’ On the other hand, those ivlio 
maintain that the work -was by Charles, assert 
that he had -wnitten the first six o'f its twenty -eight 
chapters before the battle of Naseby (1645). Tlie 
question, _ one of much complexity, is not yet 
settled either way ; to discuss it thoroughly is 
here impossible. Enough, that historians gener- 
ally, from Lingard to Green, have pronounced 
against Cliarles ; -whilst those -who have sifted his 
claims most earefully are in his favour— e.g. Dr 
Cliristopher Wordsworth, in H7io wrote IcOn Basi- 
likt? (1824; supplement, 1828), and Mr Edw.ard 
J. L. Scott, in Ids edition of the work (1880). 
See, however, an article by W. Blake Odgers in 
the Moilcrn llcvicw (1880). 

Eil(Ioit.S, a triple-crested height in Boxburgli- 
shire, due south of Melrose, wliose middle and 
highest po.ak (1385 feet) commands aglorious-v-ie-w. 
‘ 1 c.an stand,’ said Scott, ‘ on the Eildon Hill, and 


point out fortj’-three places famous in 'war and 
verse.’ Of an older magician, and of an older poet, 
the Eildons also have memories— Michael Scott 
and Thomas the Khymer. 

Eilciibiirg, a town of Pinssian Saxony, on an 
island in the river Mulde, 15 miles by rail NE. of 
Deipzig, has manufactures of cloth, calico, tobacco, 
chendcals, beer, hardware, fumitme, and agricul- 
tural implements. Pop. 11,032. 

Eilctliyia (hieroglyph. Nekhcb; city of Lucina, 
now called El-Kfib), a city of ancient Egj’pt, situ- 
ated on the right bank of the Nile, a little below 
Edfu. The present rains consist of the remains of 
small temples dedicated by Baineses III. to Ea ; a 
Ikolemaic temple dedicated to the eponymous 
goddess Lucina by Physcon or Euergetes II., witli 
additions by Ptolemy Alexander I. and the elder 
Cleopatra ; and an ancient temple dedicated by 
Amenophis III. to the local deities. The names 
of other monarchs are also found in the ruins; 
but the most interesting and important remains 
are the rock-tombs, some as e.ariy as the 13th 
dynasty, excavated in the hills. That of Aahmes, 
the ‘ captain of the sailors,’ records his services 
in the warn of the early monarchs of the 18th 
dynasty against the Hyksos or Shepherds, and 
other Asiatic and Nimitic races. Another, that 
of Pahir, is decor.ated with rich and elaborate 
paintings representing the pursuits of agricul- 
ture, fowling, fishing, &c. The city was an out- 
post ag.ainst the southern tribes, and its fort, a 
large inclosure of crade brick, was of importance as 
eany as the Shepherd war. The goddess Subeu 
(Eilethyia or Lucina) -was a special protectress of 
Upper Efn-pt. See Brugsch, Bcischcrichtc, and His- 
tory of Egypt wider the Pharaohs; Wilkinson, 
Ancient Egyptians; Mariette, Monuments. 

Eiinco (called by the Prench Moorea), one of the 
French Society Islands, in the Pacific Ocean, about 
10 miles WNW. of Tahiti, the principal member 
of the group. Area, 51 sq. m. ; pop. about 1500. 
It consists of deep valleys and abrupt hills— the 
former well cultivated, .and the latter he.avily 
timbered. Here Christianity was firet introduced 
in Polynesia ; and here the South Sea College of 
the London INIissionary Society was establislied. 
Most of the natives are Protestants. 

Einbeck, or Eijibeck, a town of Hanover, is 
situated on the lime, 23 miles N. of Gottingen by 
pail. Although a pl.ace of considerable importance 
in the 15th century, and a Hanse city, it has 
decayed greatly in recent times. It manufactm-es 
.sug.ar, tobacco, carpets, &c. Einbeck was noted 
in tbe 15th centurj- for its beer {Eimheckcr Beer, 
whence ‘Bock’). The town suli'ered severely in 
the Thirty Yeais’ War ; and in 1761 the French 
demolished its walls. Pop. 7091. 

Eiiibnril. See Eginiiakd. 

Einsicflcln, a town of Switzerland, in the 
canton of Schwj-z, 27 miles SE. of Zurich by 
rail. Pop. 8401. In Einsiedeln great number.s of 
prayer-books, sacred images, wax c.andles, rosaries, 
medallions, fee. are made. The town is, however, 
chiefly celebrated for its Benedictine .abbey, to 
which_ some 200,000 pilgrims resort annually to 
worship at the shrine of a black image of the Virgin, 
the 14th September being tiie jtrincip.al day in tlie 
year. The abbey itself was founded in the lOtii 
centurj’, and after being rcneatedlj' destroyed bj’ 
(ire, w.as rebuilt as a quadrangle* in the Italian 
stj’le in 1704-19. It contains a valuable library 
(32,000 vols.), with sevcual incun.abula and JISS., 
the.se last d.ating from the 8th to the 12th centurj' ; 
also a mu.seum of n.-.turnl science and natural his- 
torj\ Budolph of Hajisburg elevated the abbot of 
Einsiedeln to the dignitj' of a jirince of the eniidre 
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in 1274. Near the town the Austrians under 
Jellachich were defeated hy the French under 
Mass6na on 14th August 1799. 

Eisenach, a town of Saxe-Weimar, is beauti- 
fully situated on the Horsel, at the north-westem 
verge of the Thuringian Forest, 69 miles by rail SE. 
of Cassel, and 49 W. of Weimar. Once the capital 
of a principality, Eisenach is still a thriving and 
industrious town, ndth wide, clean, and well-paved 
streets. It has a ducal palace (1742), now used as 
a court-house ; a spacious market-place, and manu- 
factures of ai't pottery, leather, &c. Sebastian 
Bach, of whom a statue was erected in 1884, was a 
native ; and Fritz Reuter died at Eisenach in 1874. 
Pop. (1875) 16,163; (1885) 19,641. 

On an eminence rising 600 feet above the toum,- 
engirt hy forests, stands the castle of Wartbnrg, 
founded in 1067, and till 1440 the residence of the 
Landgrave of Thuringia. It is famous as the spot 
where the Minnesingers (q.v.) assembled to hold a 
poetic contest ( ‘ the war of the Warthurg ’ ) about 
1207 ; as the home of St Elizabeth (1511-27) ; and 
as the ten months’ asylum to which Luther was 
carried by the Elector of Saxony (May 1521 ). The 
chapel in which Luther preached, as well as the 
chamber which he occupied, and in which he dis- 
comfited the Evil One by throwing the inkstand at 
his head, is still pointed out. The whole pile has 
been magnificently restored since 1851. 

Eisenberg, a town of German}', in the duchy of 
Saxe-Altenburg, on an eminence between the Saale 
and Elster, 36 miles SE. of Leipzig. Pop. 6901. 

Eisenerz, a mining town of Austria, in the 
north of Styria, 20 miles N W. of Brack. It stands in 
a narrow mountain-valley at the north foot of the 
Erzberg (5000 feet), a mountain so rich in iron ore 
that the miners, instead of cutting mines into it 
and following the metal in veins, quairy the rock 
from the outside ; the ore is then broken small, and 
conveyed to the smelting-house without further 
preparation. In 1884 the output of ore was more 
than 270,000 tons, yielding 4() per cent, of metal. 
Aragonite [Eiscnbliite, or fos ferri), resembling 
branching coral in form, arid of the most beautifiu 
and purest white, is found in gi'ottoes in the interior 
of the mountain. Pop. 1950. 

Eiscnstadt. a free walled town of Hungary, 26 
miles SE. of Vienna. Pop. 2972. The Esterhazy 
palace (1683-1805), in the centre of the town, con- 
tains a valuable library. 

Eislebcn, Luther’s birthplace, a town of 
Prussian Saxony, 24 miles WN W. of Halle. Once 
the capital of tlie counts of Mansfeld, it is the 
centre of a rich mining district. Pop. (1875) 
14,378; (1885) 23,175. The house in which Luther 
was born was partially consumed by fire in 1689, 
but was restored, as also recently have been the 
house in which he died, the church (Peter-Pauls- 
kirche) where he was christened, and another 
( Andreaskirche) in which he preached. In 1883, 
on the occasion of his quatercentenary, a bronze 
statue was unveiled of the Reformer, and a new 
gymnasium inaugurated, successor to the one 
which he founded two days before his death. See 
Grossler’s Geschichtc Eislcbens (Halle, 1875). 

Eistctblfocl. the name given to a congress of 
IVelsh bards and musicians, having for its object 
the preservation and cultivation of the national 
poetry and music, and in a seconder}' degree of the 
national customs and traditions. In veiy early 
times contests took place at Caerwys in Flintshire, 
and at other tou'ns, when degrees were confeired 
upon the successful competitors, the honoui-s thus 
won procuring the bards ready admittance into the 
castles of the Welsh princes and nobles. Eistedd- 
fods are known to have been held in the reigns 
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of Edward III. (1327-30), Henr}' VI. (c. 1451), 
Henr}' VIII. (c. 1525), and Elizabeth (1568). Then 
for a couple of centuries the contests seem to have 
been discontinued, but were revived in 1798, after 
which date they were for a time pretty frequent. 
In 1887 the meeting was held in London. 

Ejectment (Ejcctio Jirma:)\ya.s, in English law, 
a form of possessory action, wherein the title to 
land might be tried, and the possession recovered. 
Under the old common law, a person dispossessed 
of his freehold was often obliged to have recourse 
to the cumbrous forms of a real action. A lessee 
for yearn, on the other hand, if dispossessed, could 
only claim damages for ejectment ; but at an early 
period the courts decided, that he should not only 
nave his damages, but recover possession of the 
land. By means of an elaborate series of fictions, 
the action for ejectment was made to seiwe the 
purpose of any person claiming title to land. If 
Smith wished to recover land from Brown, he 
commenced his action with a declaration, every 
word of which was iintrae, setting forth that Smith 
had made a lease to John Doe; that Doe entered 
on the land ; that Doe was wrongfully ejected by 
one Richard Roe, and claimed damages accord- 
ingly. Brown, the actual possessor, was admitted 
to defend the action, in place of the imaginaiy 
Roe, but only on agi'eeing to admit the truth of 
the stoiy about Doe ; so that the only question in 
dispute was whether Smith had a right to make 
tlie lease to Doe. This curious legal comedy was 
abolished by the Common Law Procedure Act of 
1852, and the Judicature Acts have now substituted 
an action for the recovery of land for the action 
of ejectment. But the term ejectment is still 
commonly used to describe the various forms of 
process by which a person in possession of land or 
house property may be turned out by his landlord 
or by a rival claimant. See Eviction. 

Ekaterinburg, a fortified town of Russia, on 
the eastera slope of the Ural Mountains, and on 
both banks of the Isset, 312 miles SE. of Perm 
by rail. It has wide, straiglit streets, with two 
cathedrals, a monasteiy, and a mint for copper 
coinage. It is the seat of administration for the 
Ural mines, and is in the centre of the mining 
districts of these mountains. Its manufactures 
include machinery, soa}), candles, and linen, and 
it has large iron and copper works, besides estab- 
lishments for washing gold and cutting and polish- 
ing precious stones. Industries are mining, cattle- 
rearing, and (among the Baslikirs of the suburbs) 
the keeping of bees. Pop. (1885) 31,923. 

Ekaterinodar. a town of Russia, capital of 
the countiy of the Kuban Cossacks, on the Kuban 
River, about 100 miles from its mouth. It is 
surrounded on all sides by swamp and morass ; it 
has a cathedral and a large militaiy hospital, but 
its houses are mostly of earth, with loAV, thatched 
roofs. Pop. (1885) 39,610. 

Ekaterilioslav, a government in South 
Russia, reaching in the south-east to the Sea of 
Azoa', Avith an area of 26,050 sq. m., and a pop. 
(1885) of 1,792,831, mostly engaged in agiiculture 
and tlie rearing of cattle. It forms, except in the 
north-east, a vast plain, Avith stretches of steppe, 
although most of the land is Avell Avatered ; 53 iier 
cent, is arable, and good crops are raised, Avhije 
melons, apricots, peaches, and grapes do Avell in 
spite of the night-frosts. The climate is genmnlly 
mild and healthy, the mean temperature over 47° F., 
although it has fallen in severe Avintere to 22° beloAv 
zero, .niinerals are abundant, and include A'aluable 
beds of coal ; and the manufactures and trade are of 
importance. — The capital, Ekaterinosiav, on the 
Dnieper, 323 N. by E. of Sebastopol by rail, lia.s a 
cathedral, a public liliinr}', a fine park, and large 
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toliacco factories. The town ( ‘ Catharine’s Fame ’) 
was founded in 17S4 hy Prince Potemkin for the 
summer residence of the Empress Catharine II. 
Pop. (1885)46,876. 

Eklnntm, or IkhmIm (the ancient Apu or 
Khemmis, and called hy the Greeks Panopolis), is 
a fair-sized town of Upper Egj'pt ^op. 15,000, 
chiefly Copts, hut including Roman Catholics) on 
the east hank of the Nile near Suhfi", and was 
formerly the capital of the 9th nome of the south 
country (see Egypt). Ruins mark the site of the 
temple of the local deity, Kliim, the Egj-ptian Pan, 
hut there are few remains of any importance. 
Herodotus speaks of Khemmis as a large city with 
a temple dedicated to Pereeus, and it was still a 
leading place of the Thehaid in the daj's of Stiaho ; 
hut the Arab conquest demolished the «reater 
part. It was once famous for linen manufacture 
and masoniy, and is still noted for its check cotton 
industry. 

EkotVC, the capital of the Territory of Zululand 
(q.v.). 

Ekron, the northernmost of the ftve great 
cities of the Philistines (q.v.), on tlie borders of 
Judah and Dan. Beelzebub (q.v.) was its god. 

Ekea^mis* a genus of Elmagnacere, the Oleaster 
family, of which tliere are about thirty-five species, 
all natives of north temperate countries. E. angtis- 
tifolia, the Oleaster, sometimes called Wild Olive, 
is a small spiny tree of the iMediterranean region, 
hoary with stellate hairs, and is frequently planted 
for the sake of its silvery white foliage and its 
fra^iant flowers. The Sea Buckthorn (q.v.), or 
Sallowthom, is the only British species. The 
Silverhen-y, ShephcrdM ctrgcntca, with pleasant 
fruit, and S. canadensk, have also been introduced 
to English parks from North America. 

EIrciSt See Oil-palit. 

ElPCOCarpacCPP, a sub-order of Tiliaceas, 
mostly East Indian trees. The fmits of some are 
eaten. The deeply-wrinkled seeds or stones of the 
fruit of Elmocarpus gcmitriis are made into beads 
for necklaces and bracelets in India. They are 
often called Olive Nuts. 

ElaJOCOCca, a genus of Euphorbiacere, the seeds 
of some of which yield useful oils, that of E, verru- 
cosa being used for food in Japan, and for burning 
in Mauritius. That of E. vernicia of China is used 
in painting. 

ElaiOdciulron, a genus of Celastracete. E. 
crocenm yields the useful Saflfron-wood of the Cape. 

Elagtabaliis. See Heliogabalus. 

Elam, a district mentioned in Scriptui-e, Ijdng 
south of ilssyria and east of Persia proper, appar- 
ently the same as the Susiana of Strabo. Its 
chief city, Susa [Shiishan), early attained great 
importance in Mesopotamia. It appeal's that the 
primitive Semitic Elamites were overcome at an 
early period by a Hamitic or Cushite race from 
Babylon, called by the Greeks Cossicans. 

Ehiml (Orc«s cniiiirt), an antelope of Central 
an<l South Africa, the largest of the group, wliicli 
has sometimes bred in Britain. It is a plump, 
strong, ox-like animal, stands about six feet liigli 
at the shoulders, and has a predominantlv light- 
brown colour, varying to reddish above and 
yellowish below. The hoi-ns, present in both sexe.s, 
are about a font and a half long, stmight or slightlv 
bent, and bear a spiral keel. There is a markeU 
dewlap on the throat of the bull, and a dark short 
mane from the forehead backwards. The tail is 
ox-like, and ends in a tuft of Id.ack hair. Tlic 
eland lives in small henl«, especially on the treeless 
flats ; it can attain considerable speed, and must be 
hunted on horseback. It is. locally known as the 


Impoof or Impioofoo. The flesh is said to surpass 
beef, and the hide is also much valued. On account 









Eland ( Oreas canna ). 


of its value it is fast becommg scarce. Sec Ante- 
lope. 

EInnet (Elanus), a genus of Falconida;, allied 
to the Kites, which they resemble in many of tlieir 
characters ; but from which they diflTer in having 
the short tarsi half covered with feathers, and the 
claws, except that of the middle toe, rounded 
beneath. The tail is vei-y little forked. One species 
(E. mdanoptcrus) is common in Africa from Egypt 
to the Cape of Good Hope, and is found also m 
India. Another species is the Black-shouldered 
HawkfA. dispar) of America, the northern limit 
of which appears to be South Carolina. B.oth of 
these feed chiefly on insects, which they catch on 
the wing, but they also prey on small birds and 
reptiles. 

Elaps. See Cokal-snake. 

Elasuiobi’ancliii, See Cartilaginous 
Fishes. 

Elasinosanrians, gigantic marine saurians of 
the cretaceous period, whose remains have been 
found chiefly in New Jersey, United States. See 
Reptiles. 

Elasticity is that property of matter which 
enables a body, whose form or bulk has been 
changed by force, to support without disintegration 
or further j'ielding the continued action of that 
force, and to recover its original form or bulk when 
left to itself. Anj’ alteration in form or bulk of a 
body is called a strain, .and the combin.ation of 
forces producing the strain is called a stress. Now 
when an elastic body is strained, it becomes 
possessed of a certain power of doing work which it 
had not originally. As f.amiliar examples of this 
wc m.ay mention the bent bow, the wound-up main- 
spring of a watch, and the compressed air of an air- 
gun. In these cases .a certain amount of energy 
has to be spent to bring the substances into their 
strained condition. Then, on being allowed to 
recover themselves either suddenly or gradually by 
an appropriate withdrawal of the supporting .strcsse.s. 
the.se substances ■\'ield back, in the form of useful 
work, some of tlie energy originally expended. 
Again, in the phenomena of Sound (q.V.), wo h.ave 
constant illustrations of the elasticity of bodies. 
An elastic substance — a pianoforte string for ex- 
ample— is strained in a particular manner and then 
left to itself. _ It at once begins vibrating about Us 
original position of equilibrium, the energy of strain 
being transformed into the energy of motion, and 
that again into the energy of strain, and so on until 
gradually it degenerates into heat under the influ- 
ence of the visc6‘-ity_of the air, the string itself, and 
whatever other elastic bodies may be in tlie vicinity. 
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Phj'sically considered, sound is in fact a sub-section 
of elasticity. The power of conveying sound is 
possessed by all substances, whether solid or fluid ; 
for such strains, then, all substances are truly 
elastic. 

As regards fluids — i.e. gases and liquids, the 
only kind of elasticity that can exist is elasticity of 
bulk ; for no portion of a fluid can sustain the 
action of a deforming force. Practically the only 
kind of stress we can apply to fluids so as to cause 
a change of volume is a pressure equal in all direc- 
tions. It is found that at a given temperature, the 
volume of a given mass of fluid is determined by 
the pressure; so that, after being compressed by 
an increase of pressure, the fluid will recover ite 
original volume when the pressure is brought back 
to its original value. Thus, all fluids are perfectly 
elastic. To discover how, -under any circumstances, 
the pressure and volume are related to one another 
is clearly an elastic problem. Thus, we must regard 
Boyle’s Law for gases, established by the Hon. R. 
Boyle (q.v.) for air in 1661, as the fii-st experimental 
attempt to investigate the laws of elasticity (see 
Gases, and HyDRODYNAiiics ). To the same class 
of problems belongs the determination of the com- 
pressibilities of liquids. Compression being defined 
as the diminution produced in unit volume of the 
substance by the application of a given extra pres- 
sure, compressibility is measured by the ratio of the 
compression to the related pressure, or, in more 
general language, by the ratio of the strain to the 
stress. Through considerable ranges of stress- 
values, this ratio is for most liquids constant. The 
reciprocal of the compressibility — i.e. the ratio 
■of the appropriate stress and strain, is called the 
bulk-modulus of elasticity. It is the only modulus 
with lyhioli we have to do when the elasticity of 
fluids is being considered. 

When we pass to the consideration of solids, we 
meet with ahother kind of elasticity, the elasticity 
of form. The resistance whicli a solid offers to a 
pure change of form, not involving a change of 
volume, is measured by its Rigidity (q.v.) ; and if 
for this change the body is truly elastic, the rigidity 
is measured by the ratio of the deforming stress to 
the resulting strain — i.e. it is the modulus of 
elasticity for this kind of stress and strain. A pure 
twist applied to a pillar, rod, or wire, is a strain 
which involves no change of volume. The resist- 
ance which such a pillar offers to toreion depends 
on its rigidity and form, but' is independent of its 
compressibility. In most cases, however, when an 
elastic solid is strained by a particular kind of 
stress, the appropriate modulus of elasticity involves 
both the rigidity and the compressibility. Thus, 
when a wire is stretched by a longitudinal tension, 
it not only increases in length but also diminishes 
in section. The result is that any small cubical 
element becomes a brick-shaped portion somewhat 
greater in volume. It is usual to measure this 
kind of strain by the elongation simply, the con- 
traction of the section being practically unimport- 
ant. The ratio of tlie tension to the elongation 
gives what is called Young’s Modulus of Elasticity, 
.a most important quantity in engineering. It is 
Young’s modulus which also determines the resist- 
ance a beam or bar oilers to bending. See 
Strength of M.-tTERiAL-s. 

The elasticity of solids is far from perfect — i.e. 
a very moderate stress well within the limits of 
rupture will produce a permanent set in the body, 
so that there will not Tie perfect recovery of form 
and dimensions when the stress is i-emoved. It is 
difficult to fix accurately the so-called limits of 
perfect elasticity, since a small. stress acting for a 
Jong time will produce a permanent set, which a 
much more powerful stress acting for a short time 
would not produce. So long, however, as the 


strains are small, e.xperiment shows that the stresses 
are proportional to the corresponding strains. In 
other words, the modulus of elasticity is constant 
through considerable ranges of stress-values. 'Tliis 
empirical law was first clearly enunciated by Hooke 
in 1678 in the words Ut Tensio sic Vis ; and upon a 
generalised statement of Hooke’s Law the wliole 
modem theoi-y of elasticity is based. Sir "W. 
Thomson’s article ‘ Elasticity ’ in the Eneyclopmdia 
Britannica, published also in separate form, and 
Ibbetson’s Mathematical Theory of Elasticity 
millan & Co., 1887) are the only English treatises 
on the subject ; but the History of the Elasticity 
and Strength of Materials ( Cambridge University 
Press, vol. i. 1886), by Todhunter and Pearson, 
furnishes a valuable compendium and criticism of 
the labours of elasticians. 

Elastic Tissue. See Mu.scle, Tissue. 

Elatci% a genus of beetles in the Pentamerous 
sub-order, tj'pe of the family Elaterida?. Thej' are 
familiarly known as ‘click-beetles’ or ‘skip-jacks,’ 
from their habit of jerking themselves with .a slight 
noise into the air when tliey land or are placed on 
their backs. The body is arched upwards and sud- 
denly straightened witli a violent muscular exertion, 
which lifts the animal from the gi'ound. The legs 
are too short for the ordinary metliod of righting 
the body. The law.-e are only too familiar as 
‘Wireworms’ (q.v.). Some tropical forms are 
phosphorescent. See Fireflies. 

Elaterite. See Bitusien. 


Elatcriuin, a drug obtained from the fruit 
of the Squirting Cucumber (Echaliimv Elateri^mi, 
formerly Momordica Elaterimn), a native of the 
south of Europe, common on rabbish in the villages 
of Greece and 


theArcbipelago. 
The fniitbreaks 
from its stalk, 
and violently 
expels its seeds 
with the sur- 
rounding mucus 
through the 
openin" thus 
made. This re- 
markable phen- 
omenon is not 
due to any true 
contractility, 
but simply to 
the tension due 
to osmosis; 
much, in fact, 
as ripe goose- 
berries burst 
after prolonged 
, rainy weather. 
It is the thick 



■Wild Cucumber 
{Ecbaliiim Elaterium). 


green mucus 

surrounding the seeds which yields the elaterium. 
This is simply prepared by drying the sedimentwhich 
settles from the juice of the nearly ripened fruit. 

Elaterium is used in medicine as a drastic hydra- 
gogue cathartic. Its active principle is a body 
called Elaterin, C,,„H»a 05 , which is probably the 
most powerful purgative known, the ordinary' dose 
being only from A to tV grain. Both elaterium and 
elaterin are officinal in tlie British Pharmacopoeia. 
It is an exceedingly drastic purgative, used in 
dropsy. It acts as an in itant not only on the eyes, 
but even on the fingem of those who handle it. 
The use of elaterium was known to the ancients. 


Elntinn. See Jel.atoji. 


Elba (Gr. JEthalia, Lat. lira), an island belong- 
ng to Italy, in the Meditenunean Sea, between 
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Corsica and the coast of Tuscany, from the latter 
of which it is separated hy the channel of Piombino, 
a strait 6 miles in breadth. Area, 85 sq. m. ; 
pop. (1881) 23,997. The coast is bold and pre- 
cipitous,' the interior travereed nearly throughout 
by three mountain-ranges which reach a height of 
3380 feet. The island is well watered, the climate 
mild and healthy; on the lower ridges of the moun- 
tains, and in the valleys, the rdne, olive, and mul- 
ben-y flourish, fenced in with_ hedges of cactus and 
agave. Tlie chief industrj’^ is the mining of the 
rich iron ore, for which Elba has been famed from 
antiquitj'^; serpentine, and chalk,_ granite, and 
marble also are quarried, while considerable salt is 
produced from the salt-pans along the coast. Much 
wine is made, and the tunny-fisheries are important. 
Porto PeiTajo, the capital, has a pop. of 5391. Elba 
has been rendered famous in histoiy as the place of 
Napoleon’s exile from May 1814 till February 1815. 

El Bassaii, a to\™ of Turkey, in central 
Albania, 75 miles SSE. of Scutari, with manu- 
factures of copper and iron wares. It is the seat 
of a Greek bishop. Pop. 8000. 

Elbe (the Roman Alhis and the Bohemian 
Lahc), an important river of northern Europe. It 
originates in the confluence of numerous streams 
wliich rise on the southern side of the Riesenge- 
hirge or Giants’ Mountains, a range on the northem 
border of Bohemia, and unite near 50° 46' N. lat., 
15° 32' E. long., at an elevation of 2230 feet above 
sea-level. Its total length, including n’indings, 
is estimated at 725 miles ; it is navigable for 525 
miles, as far as Jlelnik, but for sea-vessels only 
up to Hamburg (84 miles) ; and it drains an area 
or over 55,000 sq. m. , of which two-thirds is German 
territory. Of its fifty and more tributaries the most 
important are the Moldau, Eger, iMulde, Saale, and 
Havel ( with the Spree ) ; and in connection with 
these is a fine system of canals. From the base of 
the Schneekoppe, the Elbe flows south to Pai-dubitz, 
whence it proceeds west to Brandeis, and afterwards 
in a general north-west direction past Melnik, 
Leitmeritz, and Herrnskretschen, where it quits 
the Bohemian tenitory and enters Saxony. At 
this point it is 142 yards wide. It then meanders, 
in a generally north-westerly couree, through 
Saxony, Anhalt, and Hanover, passing Pima, 
Dresden, Meissen, Torgau, Wittenberg, Magdeburg, 
Harburg, and Hamburg, until it empties itself into 
the North Sea at Ciixhaven, where it attains a 
breadth of upwards of 10 miles. The estuary is 
defended by live forts. At this point tlie tide rises 
about 10 feet ; it is perceptible over 100 miles up 
the river. The Elbe is divided into several branches 
between Hamburg on the north, and Harburg on 
the south, by the numerous islands that tiiere 
intemipt its course ; and between Hamburg and 
the sea the sandbanks and shoals leave only a very- 
narrow channel, of four to five fathoms’ depth, an'd 
carefully marked. The scenery of the valley of the 
Elbe, althongli generally pleasing, is not remark- 
able, except in the Saxon Switzerland, above 
Dresden, where the rivei-’s coui'se is generally 
between fantastic sandstone clifls. Its water's are 
stocked with abturdance of highly esteemed fish. 
Steamboats ply from Dresden up the river to Leit- 
nreritz, and dowrt as far as Ries.a, ns well as front 
Magdeburg to the sea. The navigation of the Elbe 
was fortrtorly irtrpeded by all manrrer of imposts and 
rrtortopolros, but in 1870 all then existirrg tolls were 
abolished. 

Elbcrfclrt,. one of the nrnrtrtfacttrriirg capitals 
of Germatty, is situated on Iroth sides of the 
Wtrpper, an allluent of the Rhine, 16 nriles ENE. 
of Diis--oldorf. The old jiarts of the town are poorlv 
birilt, stnigglirrg, and irregrrlar, but the newer 
portion bas numerous spacious and imposing build- 


ings. The town is famous for its dyeing, bleaching, 
and calico-printiirg establishments, also for its ex- 
tensive manufactures of cotton, silks, tapes, ribbons, 
thread, lace, buttons, fancy woollen goods, &c. 
Its Turkey-red dyeworks are especially noted. 
There are also manufactures of machinery, iron and 
steel wares, pianofortes, paper, and cai-pets, besides 
large breweries. For miles around an immense 
number of weavers are labouring for the Elberfeld 
factories. The town, which, like the rest of the 
Wupper valle 5 ', is notable for religious zeal, supports 
a Bible Society. It is connected by a tramway 
with the adjoining town of Barmen (q.v.). Pop. 
(1875 ) 80,599; (1885) 106,499, three-fourths Pro- 
testant. 

Elbeilf, a manufacturing toum in the French 
department of Seine-Infdrieure, on the left bank of 
the Seine, here crossed by two bridges to St Aubin, 
14 miles S. by W. of Rouen bj' rail. _ 'The manu- 
factures of cloth, flannel fabrics, billiard cloth, 
and light woollens of every colour and descrip- 
tion, employ some 25,000 men here and in the neigh- 
bouring towns (Caudebec, &c.), and the annual 
output of the district is valued at from 85,000,000 
to 95,000,000 francs. Pop. of to-nm (1872) 22,603; 
(1886)21,829. 

Elbilig, a considerable trading and manufactur- 
ing town of West Prussia, is situated 48 miles by 
rail ESE. of Danzig, on the navigable river of tlie 
same name, which entem the Frisches Haft' 5 miles 
to the north. The town, founded in the 13th 
century by colonists from Liibeck and Bremen, has 
a church of tlie 14th century, a public library witli 
over 25,000 volumes, and a number of well-endowed 
hospitals. It is connected by a canal with the 
Dreventz, a tributary of the Vistula, and in 1877-84 
a mole was constructed in the harbour, 3500 yards 
long and SJ.-wide. Steamships and torpedo-boats 
are Duilt here ; and there are large iron and brass 
rolling-mills, and tinware, machine, and cigar 
factories, &c. The linen industry and the export 
of lampreys are also of importance. Pop. (1876) 
33,572; (1885) 38,278. 

Elboiv. See Akm. 

ElblirZ; a mountain-range of Persia, ninning 
for 450 miles along the southern border of the 
Caspian Sea. It frequently divides itself into sub- 
ordinate parallel ridges, inclosing extensive and 
fertile valleys ; and unlike most Persian ranges, it 
has numerous prominent spura, the highest peak 
being Mount Demavend (q.v.). — Elburz is also the 
name of the loftiest summit of the Caucasus (q.v.). 

EIcIkSi a town of Spain, 13 miles SW. of Alicante 
by rail, fringed by an encircling grove of nearly 
100,000 palms, •ivhicli gives the place an appearance 
half Moorish. It has a line collegiate church, ivith 
a lofty tiled dome, and some trade in esparto, wine, 
dates, and palm-branches. Pop. 19,630. 

Elcliillgcil, a village of Bavaria, near the 
D.anubo, 5 miles NE. of Ulm, where on 14th Octo- 
ber 1805 Ney defeated the Austrians under Laiidon, 
winning thereby the title of Duke of Elchingen. 

Elclio, Lord. See Wemyss. 

Elder {Samhucus), a genus of plants of the 
natural order Caprifoliacea?, sub-order Sambucew, 
consisting chiefly of shnibs and trees, with pin- 
nate leaves, small flowers of which the corolla 
is wheel-sjiapcd and 5-cleft, and 3-sceded berrie.s. 
The -species are very widely distributed. — The 
Common Elder (5. -itigra), the Bowtvee of the 
Scotch, is a native of Europe, the north of A.sia, 
and the north of Africa. It is found in all parts 
of Britain. It is a very lai-gc shrub, sometimes a 
small tree, with rather large leaves, and largo ter- 
minal cymes of cream-coloured flowers, which are 
followed by small black — or rarely whitish — berries. 
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Its leaves and young shoots diffuse a narcotic odour, 
and it is said to be dangerous to sleep under its 
shade. The youn^ leaf-buds are so violently purga- 
tive as to he considered dangerous. The inner bark 
has a bitter acrid taste. The leaves possess the 












Floyrering branch of Common Elder {Sambiicus nigra ) : 
a, a flower ; b, berries. 

same properties in a rather milder degree. The 
flowers have a peculiar sweetish and ratlier sicken- 
ing smell, but are used for making a distilled water 
— Efffer Floiver Water — which has a veiy agreeable 
.odour, and is employed both in perfumery and con- 
fectionery. Distilled with water alone, they yield 
a volatile oil, which, on cooling, assumes a buttery 
consistence. A popular cooling ointment is made 
bj’ boiling them in lard. They are also used for 
imparting a flavour to currant-wine and jelly. The 
clustered flower-buds are pickled, and used like 
capers. The French put layers of them in heaps or 
casks of apples, to which they impart an agi-eeable 
odour. A grateful wine, well known in England, 
especially about Christmas, is made from the benies; 
and in some places there are plantations of elder to 
supply the London market. It is generally drank 
hot or mulled. The berries are subacid and sweetish, 
with a rather unpleasant flavour. A Rob (q. v. ) made 
from them is an agi-eeable domestic remedy with 
country-people for colds, coughs, and sore throats, 
and is slightly purgative ; it has some reputation 
also in a concentrated form as' a cure in rheumatic, 
gouty, eruptive, and syphilitic disordere. In some 
parts of Germany the poorer people use them as an 
ingredient in soups. They are said to be used to no 
small extent in England in the adulteration of port 
wine and the manufacture of spurious jiort wine. — 
The wood of the elder is yellow ; that of old trees is 
very hard and tough, takes a fine polish, is used by 
turnei-s, and as a substitute for boxwood in making 
mathematical instruments and other articles. Tops 
of fishing-rods are sometimes made of it. The pith 
of the young shoots being very light, is generally 
used to make pith-balls for electrical e.xperiments. 
Toys for children are also made of it; and few 
boys are unacquainted with the use of elder 
branches, from .which it has been expelled, for 
making popguns. A musical instrument named by 
the Latins samhuca is supposed to have been made 
from the wood of this tree on account of its hard- 
ness. The elder is verj' useful as a screen-fence 
near the sea and in other exposed situations, as it 
grows with remarkable vigour, and makes great 
shoots, the destruction of tlie more tender and less 
matured parts of which in winter only tends to 
make it more bushy and useful for shelter. It is 


readily propagated by portions of its shoots stuek 
into the ground. — The Scarlet-fruited Elder (S. 
racemosa), a native of the south of Europe and of 
Siberia, much resembles the common elder, but has 
softer and more herbaceous shoots, remarkably large 
buds, and racemes of greenish-white flowers, wliieh 
are followed by sciirlet benies. It is a fr^uent 
ornament of shrubberies in Britain. — The Dwarf 
Elder, or Danewort {S. Fbulus), is a rather rare 
British plant, a coaree herbaceous plant, nith fetid 
smell. The m7icr bark has been employed in drop- 
sieal complaints as a hydragogue cathartic. The 
leaves are avoided by cattle, moles will not come 
near any place in which they are laid, and they are 
said to dnve mice and rats from gi-anaries if strewed 
plentifully about their haunts for a time. White 
cider ointment is procured bj' boiling equal weights 
of lard and elder flowers, and pressing through a 
cloth. — S. canadensis and S. pubens are North 
American species ; the former, which is the common 
American kind, much resembles S. nim'a, and the 
latter in like manner approaches S. racemosa. 
Larger than either are the S. glanca of the Pacific 
states, and the S. mexicana of the south-west. 

The elder is very prominent in European folk- 
lore, and innumerable supeiufitions cling to the 
tree, its twigs and leaves. The cross was reported to 
have been made of this wood. Judas was said to 
have hanged himself on an elder-tree ; lightning 
will not strike an elder ; twigs gi’owing from the 
edge of decayed hollows in an old elder will ward 
oft' teething fits from cliildren ; in Denmark a spirit 
called the Elder-mother protects the tree and avenges 
injuries offered to it ; warts are removed by being 
rubbed with elder twig ; and, generally, the tree or 
a twig of it protects against witches and witch-* 
craft. 

Elder, an office-bearer in Presbyterian 
churches. The name is an exact translation of the 
Greek presbijtcros, which occui-s frequently in the 
New Testament, and from which the English word 
priest is derived ; but there remains mucli division 
of opinion as to the precise meaning of the term ( see 
Bishop, Independents, and Peesbyterianisji). 
All are agreed indeed that his/fops and all pastore 
of congregations are included among ciders in the 
scriptural use of the term ; but the ordinarj' use of 
it is now limited to Presbyterian churches, and in 
them it has become the usual designation of the 
office-bearers associated with the minister of each 
congregation in the care and overeight of the flock. 
In some Protestant churches elders are appointed 
only for a certain tenn of office ; but more generally 
it is until death, resignation, removal from the 
bounds of the congregation, or deposition. _ The 
^pointment of elders takes place variously ; in the 
Established Chui-ch of Scotland they have generally 
been nominated by the kirk-session ( consisting of 
the minister and eldem) ; in the other Presbyterian 
churches of Britain and America they are elected 
by the congregation. The ordination of eldei-s 
takes place in the congregation, but usually with- 
out imposition of hands ; a diflerence between the 
mode of ordination of elders and ministere for which 
it is not easy to account, and which has certainly 
tended to produce a general impression that a 
greater difference of office subsists than the advo- 
cates of Presbyterianism admit. In the Established 
Church of Scotland, the elders-'have very' generally 
discharged also the functions of De.icons (q.v.). 
According to the Second Book of Discipline of the 
Chui'ch of Scotland, it is the duty' of elders to watch 
over thespiritual welfare of the people, to admonish, 
to ^Tsit the sick, to assist in the e.xamination of 
persons seeking admission to the Lord’s Table, &c. 
Elders along with niinisteis compose all the courts 
j or assemblies of the Presbyterian churches, and 
i have equal votes in all questions. 
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Eldoii, Lord, Lord Chancellor. John Scott, 
better known as Lord Eldon, was hom 4th June 
1751, in Love Lane, Newcastle, of obscure hut 
respectable parentage. Lord Stowell (q.v.) was his 
elder brother. Leaving the Newcastle grammar- 
school in 1766, John Scott entered Univereity 
College, O.vford, with a view to the church, and 
the following year he obtained a fellowship. A 
rtin-away niairiage, into which he entered with a 
Miss Surtees in 1772, nearly rained him ; however, 
by the advice of his brother, he returned wth his 
wife to tlie university. Here, durin"_the year of 
gi’ace after his mamage, he lived on Ids fellowsldp 
and gains as a private tutor and the year expiring 
without a college living falling vacant, he betook 
himself to the study of law. In 1776 he was called 
to the bar. By the death of his father, in the year 
of Ids call, Eldon found himself in possession of 
£.q000. Success soon dawned on Idni ; and, with 
success in his profession, his ambition expanded, 
he took to politics. A silk gown and a seat in 
parliament were but steps towards knighthopd 
and the post of Solicitor-general, conferred on him 
by Pitt in 1788. In 1793 he became Attorney- 
general. In 1799 the office of Chief-justice of the 
Court of Common Pleas became his; and in 1801, 
as Baron Eldon, he ascended the woolsack. From 
this time till 1827, with little intermission, Eldon 
continued to occupy the woolsack under successive 
governments. In 1821 he had been made an earl 
by George IV. In 1834 he ceased to speak in par- 
liament. After outliving almost all his immediate 
relations, he died in Ids eighty-seventh year, 
January 3, 1838, leaving behind him a fortune of 
over half a million sterling. 

Eldon was a handsome man, of veiy winning 
and courtly mannei's. His career amply proves 
that he had the greatest talent, sagacity, and 
power of managing men. _ He was undoubtedly a 
great lawyer, and his judgments, which have 
been much praised for their accuracy, fill a small 
library ; but he took so long to arrive at them, 
that he_ has been'' charged with having caused 
more injustice by delay than worse judges by the 
iniquity of their decisions. For literature, as for 
art, he had no feeling, and the style of his 
decisions is generally detestable. As a public 
speaker he isrfar from estimable. He was no states- 
man ; for forty years he was a leading enemy of 
reform and religious liberty, and it may be said 
that his whole political stock in trade was zeal 
against the_ Roman Catholics. He is said to have 
added paisimony to his other defects ; but it is 
certain he was capable of generous actions, and his 
devotion to ‘Bessy’ his wife was trulj’- beautiful. 
See the Life by Twiss (1846), and Campbell’s Lives 
of the Chancellors. 

El Dora'do {‘the Golden or Gilded Land’) 
originally existed but vaguely in the imaginations 
of the Spanish conquerois of Ameiica, whose in- 
satiable avarice, feeding greedily on the inan-ellous 
accounts readily supplied by the native.s — who were 
only anxious to get rid of their robber-guests — 
loved to dream of richer rewards than those of 
^lexico and Peni. But after Orellana’s voyage 
down the Amazon, in 1540, the report was greatly 
embellished, and the locality of the fabulous region 
placed near the head-spjings of the Orinoco./ Many 
a soldier of fortune perished in the search, many a 
brave troop of adventurers brought but .a fraction of 
their number back, before the vast Lake of Parime, 
with Manoa, the city of gold, on its northeni 
shore, wa.s reluctantly relegated to the atlas of the 
poets. The most famous expeditions were those 
of Pliilip von Hutten (1541-16) and Sir Walter 
Raleigh ;_the last w.as that of Antonio Santos, so 
late as 1780. See Nery, Lc Pa;/s dcs Amazoncs 
-(Paris, 1SS5), and Von Langegg, AVDomrfo (1888). 


Eliintic School. The group of ancient Greek 
pliilosophers so called begins with Xenoplianes of 
Colophon, who settled in Elea, a Greek city of 
Lower Italy (whence the name), and includes 
Parmenides and Zeno, who both belonged co Elea, 
and also ^lelissus of Samos. In opposition to the 
physical philosophy of the Ionic school, and to tlie 
doctrine of Heraclitus (q.v.), who denied all being 
or existence, the Eleatic philosonhers made the 
conception of pure being, unmixed with all marks 
or properties derived through the senses, the found- 
ation of all their speculations. They argued tlie 
unity and immutability of all things, and, attack- 
ing the prevalent anthropomorphic mythology, 
they tauipit that God is the Ojie, self-existent, 
unchangeable, aiid incomparable in any re.spect to 
man. Sloreover, distrasting all knowledge acquired 
through the senses, they held that it is by thought 
only tliat we arrive at the trath ; and Zeno’s most 
subtle paradoxes were directed to prove this opposi- 
tion between thought and sense. See separate 
articles on the principal philosophei-s mentioned. 

Elecainitaiic (Inula), a genus of Compositre, 
allied to Aster. The only important species is the 
common Ele- 
campane (/. 

Hclenium), 
a native 
of da m p 
meadows in 
the middle 
and south 
of Europe, 
rather rare 
in Britain, 
but not un- 
common in 
the 1 0 n g- 
settled parts 
of North 
Am erica. 

This plant 
was formerly 
much culti- 
vated for its 
medicinal 
root, but is 
now com- 
paratively 
neglected. Elec.anipano (Imtla Hclenium ) : 

The flowers n, flower, 

arc some- 
times used to adulterate arnica. 

Election, in Law, sometimes denotes the act of 
choosing, and sometimes the right of ’choo.smg. By 
the equitable doctrine of election in English law, 
one who accepts a benefit under an instniment, 
such a.s a deed or will, must adopt the whole deed, 
and conform with all its provisions. He is not 
entitled to take benefit under part of the deed 
without confonning to its other parts, and renounc- 
ing rights inconsistent with them. He must 
‘ make his election ’ between the provisions of the 
deed .and those of the common law. The .analogous 
doctrine in the law of Scotland is that of Ajiin'O- 
bate and Reprobate (q.v.). 

Election denotes in theological language tlie 
divine act by which certain individuals are chosen 
to salvation in Christ. It is defined in tlio seven- 
teenth of the Thirty-nine Articles, .See Pl.’E- 
DESTIX.VTION. 

Election. Sec Parlia-ment, and Repre-ses- 

TATIOX. 

EIcctor.S (Ger. Kur/Hrstcn), in tlio German 
empire, were those grc.at princes who had the right 
of electing the emperor or king. In tiie caihost 
time.s, under the Oarlovingians, the crown was 
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liereclitai^' ; aftenvarcls Germany became formally 
an elective monarchy, but the election was practi- ] 
cally almost limited to the reigning family. In the 
13th century the right of election, for a time exer- 
cised by ail the princes of the empire, became 
limited to the' holders of the highest ecclesiastical 
and civil offices, some of which gradually became 
hereditaiy, and connected with territorial princi- 
palities, as in the case of the Hohenstaufens and 
of the Dukes of Bavaria, Saxony, Swabia, &c. j 
Thus, there came to be seven electors, the 
spiritual electors of Mainz, Treves, and Cologne 
(as being the three chancellors of the empire), 
the elector of the Palatinate (as imperial steward), 
of Brandenburg (as chamberlain), Saxony (mar- 
shal), and Bohemia (imperial cup-bearer). During 
the Thirty Years’ 'War, the right of the Palatinate 
was confened on Bavaria ; by the peace of West- 
phalia, an eighth electorate was established, 
Bavaria and the Palatinate being each allowed 
the full right; and in 1692 a ninth was added, 
that of Brunswick-Luneburg (Hanover), but 
not without resistance by the electors and states 
of the empire, so that the new electorate 
was not fully recognised till 1710. In 1777 the 
number was again reduced to eight, the Bavarian 
electorate falling to the Elector Palatine. The 
electora held a very lofty position in the German 
empire. The Golden Bull ( 1356) describes them as 
‘the seven pillars and lamps of the holy empire.’ 
They had many important rights, exemptions, and 
privileges, and royal dignity ( but not the title of 
Majesty). 

During the French ascendency great changes took 
place. Of the old electorates only that of Mainz 
was left, but three new ones — Baden, Wiirteinberg, 
and Hesse-Cassel — and later, one of Salzburg, were 
created. With the dissolution of the German 
empire the dignity of elector vanished, but the 
empty title continued to be used by the elector of 
Hesse-Cassel till .1866. See Germany. 

Electva, daughter of Agamemnon and Cly- 
temnestra, sister of Iphigenia and Orestes. After 
her father’s murder oy her mother, she saved the 
life of the young Orestes, and sent him to King 
Strophius to be brought up ; and then helped him 
to avenge Agamemnon’s death by slaying^ Clytem- 
nestra. She was given in marriage by Orestes to 
his friend Pylades. Her stoiy is the subject of a 
splendid tragedy by Sophocles, and was treated also 
by jEschylus and Euripides. 

Electric Bells. See Bell. 

Electric Clocks. Electric clocks may be 
divided 'into two classes — those in which the im- 
pulse is given to the pendulum directly by electric 
power, and those in which it is given by a weight 
or spring altei-nately liberated and restrained by 
electricity. Of the firet kind, that invented by 
Bain (1840) is best Icnown. In the ordinary cloclv, 
it is the clock that moves 
the pendulum ; in Bain’s 

I t clock, it is the pendulum 

1 that moves the clock. 

As the construction of the 
pendulum is the only part 
of it connected with elec- 
tricity, we shall confine 
our notice to a general de- 
scription of the pendulum 
' ' action. The lower part 
P pendulum arrange- 

ment is shown in the 
• fig. The bob, B, consists 
^ of a bobbin of insulated 

copper wire, and is hol- 
low in the centre ; the wires «■, w from both ends 
run along each side of the pendulum rod, K (the 
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lower part of which alone is seen), and are in 
metallic connection respectively with the two 
springs from which riie pendulum hangs. Two 
magnets or bundles of magnetic rods, NS, N'S', 
are fixed at either side of the bob, and are of such 
dimensions that the hollow bob in its oscillation can 
pass a certain way over each without touching. The 
magnets have their like poles turned towards each 
other. The two springs of the pendulum rod are 
in connection with the two poles of a galvanic 
battery.. In the connection between one of these 
springs and the batteiy there is a break (not shown 
in the figure ) worked by the pendulum rod. "When 
the pendulum is made to move, say, towards the 
right, it shifts a slider, so as to coiiiplete the con- 
nection between the poles of the battery. The 
current thereupon descends one of the wires of the 
pendulum, passes through the coil of wire forming 
the bob, and ascends bj' the other. In so doing, it 
converts the bob into a temporaiy magnet, the 
south pole towards the right, and the north pole 
towards the left. In this way, the south pole of 
the bob is repelled by the south pole, S, of the 
right-hand magnet ; and its north pole is attracted 
by the south pole. S', of the left-hand magnet, so 
that from this double repulsion and attraction both 
acting in the same direction, the bob receives an 
impulse towards the left. Partly, therefore, from 
this impulse, and partly from its own weight, the 
pendulum describes its left oscillation ; and when 
it reaches the end of it, it moves the slider so as to 
cut off the battery current, and then returns towards 
the right, under the action simply of its own weight. 
On reaching the extreme right, as before, it receives 
a fresh impulse ; and thus, under the electric force 
e.xerted during its left oscillation, the motion of the 
pendulum is maintained. So long as tlie electricity 
is supplied the pendulum will continue to move. 
The current required is exceedingly weak ; but the 
imperfection of the batteiy originally used by Bain 
led to a strong prejudice against these clocks — 
stronger, certainly, than they merit. It has been 
found, however, by those who have employed them 
for astronomical purposes, that. little dependence 
could be placed on them, and that the proper con- 
ditions of pendulum motion were, from the unstead.y 
supply of electricity, interfered with. Hence the 
eflorts of late in electric clock-making have aimed 
at rendering the pendulum independent of the 
irregularities of the motive agent. 

A veiy important application of Bain’s pendulum 
was made by Jones of Chester (1857). Shortly 
after the invention of Bain’s clock, Professor Wheat- 
stone suggested that any number of such clocks 
could be made to move simultaneously by the same 
current of electricity. Jones turned this idea to 
account in the following way. A standard clock of 
the usual constimction is made, bj' regulating the 
flow of a galvanic cunent, to control the action of 
any number of copying clocks, likewise of ordinarj’ 
construction. The pendulum of the standard clock, 
itself in no way under electric control, on passing 
towards the right, touches a spiing placed at the 
side, thereby completing the battery connection, 
and a current is transmitted to the copying clocks 
in a certain direction. On passing to the left side, 
the same takes place, but the current this time is 
sent through the circuit in the opposite direction. 
Tile pendulums of the copj-ing clocks are made on 
Bain’s principle, but have, of course, no break to 
move, as the primary pendulum performs that func- 
tion. Let us suppose, at firet, that all the pendu- 
lums are at rest ; in this case no current is trans- 
mitted. Let the standard pendulum now be moved 
to the right, the right spring is touched, and a 
current at the same instant circulates through the 
I bobs of the copying pendulums, and they thereby 
1 receive a simultaneous impulse towards the left. 
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All the penchilums move then to the left; and 
on reaching the extremitj’^ of this oscillation, the 
standard pendulum touches the left spring, and 
the secondniy pendulums are now impelled to the 
right. The motion of each secondary pendulum 
soon increases, until it reaches its proper extent. 
The pendulums once set a-going are, however, pot 
intrusted solely to the stimulus of the electricitjp 
but are moved by their own weights, as in ordi- 
naiy clocks, so that if the electricity ceased to be 
sent to them, they would go on without it. 

In the second class of electiic clocks, the elec- 
tricity is not charged immediately with the main- 
taining of the pendulum motion, but draiys up the 
weight, or ^liberates the spring which discharges 
that function. This is the same principle as holds 
in what is known in horology as the ‘ remontoir ’ 
escapement. Ritchie of Ectinburgh successfully 
combined the principles of Bain’s and Jones’s 
clocks, effecting the almost perfect control, by one 
standard clock, of a niimber of subordinate others. 
The pendulums of these controlled clocks vibrate 
by electro-magnetic action alone, and they con- 
sequently require no winding up. 

Electric Fishes. Electric organs are found 
in a few fishes ; peculiar structures arising 

from a modification 
of muscular tissue, 
and capable under 
nervous control of a 
genuine electric dis- 
The degrees 
development vaiy 
oteittly. The organs 

— ^ are powerful in the 

/ Electric Eel (Gymno- 

\ \ / tus), in the African 

\ I K / Cat-fish (Malapter- 

\ h t \ / unis), and in the 

^ / ( Electric Ray (Tor- 

1 \ J \ pedo), in order 

V/ me of merit. They are 

I weakly developed, or 

\ ‘ pseudo -electric,’ as 

J\ j they used to be called, 

/ ^ in all the Rays except 

Torpedo, and in several 
species of bony li.shes 
Fig. 1.— Heotrical Apparatus ( Alormyrns and Gym- 
of Toriiedo (dissected) : narchiis). Professor 

c, electric organ.s ; me, .spinal cord. Cossar Ewart has 

demonstrated a very 

rudimentary electric organ in the common skate. 

Sh'ucturc . — It may now be reg.arded as demon- 
strated that all these electric organs are modified 
muscle-tracts. The associated nerve-endings are 
comparable to the ordinary terminations of a 
motor nerve on a muscle. The organs consist of a 
large number of rounded chambers or piisniatic 
colunnis, separated by longitudinal and transveree 
partitions of libroiis connective tissue. In these 
partitions there are blood-vessels and nerves with 
very thick sheaths. The nerves lose their thick- 
ne^-s, branch greatly, and finally fuse with ‘ electric 
plate.s,’ or discs of modified muscular substance. 
Besides the c.'.sential electric plate, the conipart- 
mont niay contain a jelly-like substance or a tiiiid. 
Partitions, nerves, and the ‘ electric plate ’ form in 
all ca,ses the principal structures. 

Atrangcmciil. — I’lie electric organs not only' 
occur in a well-developed state in three very 
widely sejiaratcd fishes, but tlie arrangement in 
each cjusc Is different. {«) In the Gymnotus, 
which is abundant in the fresh water of Brazil and 
the Guiana-s, they replace the lower muscles along 
the sides of the t.ail. This is aKo the position of 
tlie weakly developed oi-gans in the Bays (except 
Torpwlo) and in the bony fishe.s already mentioned. 


As Gymnotus may measure 6 feet in length, and 
"has a very long tail, there is_ little wonder that its 
electric discharge is emphatically dangerous. The 
whole apparatus is .supplied with more than 200 


spinal nerves; one incli in length contains over 
200 chambera (Giinther). 

(h) In tbe African cat- Vf ll'I-c 

fisli, which is not uncom- t 

mon in tropical Africa, i 

and is represented by M. ' 

clcctricus in the Nile, the 

organ is more diffuse. It L 

foiTns a sheath almost 

“fin's "aSPPfT 

muscles, but is thickest 
along the lower sides. ^ 

The innervation is re- a ‘ \ 1 

markable, for there is 

but one enormous neiwe Pig- 2. — Section through 
for each side. This Electric Chambers (ggeat- 
arises from a giant cell enlarged and ^ni-dia- 

higl, on tl,. 

onvri n >1 n m i c r.Ti hn TIPS ' 




fov each side. This Electnc Clminbers (g^eat- 

arises from a giant cell enlarged and ^ni-dia- 
high up on the .spinal pa'nmat.c from Wieders- 
co1-d, ind distributes ““d ^ker) : 

branches throughout the ^ « ’"f^S’/feomrei 

body'. The fish is again tive-tissuc ivaiis of compart- 
very long, measuring ments. 

about 4 feet, and ranks 

second in the series, (c) In the Electric Rays 
(Torpedo), which occur in the Atlantic and Indian 
oceans and in the Mediten-anean, the organs are 
broad, bounded by' the gills, the pectoral Tins, and 
the head. The prisms, of which there are many 
hundreds in each battery, lie vertically', not longi- 
tudinally as in the two preceding cases ; and the 
nerves, instead of coming from the spinal cord, 
arise directly' from the brain. Four of the five 
principal nerves on each side ‘are 
each as thick as the spinal cord.' 

It is noteworthy' that the .above 
electric fishes have all smooth 
skins. 

Function . — How the ‘electric 
plates’ come to be charged with 
electricity is not yet elucidated. Qy 

The currents have all the usu,al 
characteristics of electricity: ‘they' 3. — Electric 

render the needle magnetic, decom- Prisms of Tor- 
pose chemical compounds, and emit pedo. 
the spark’ (Giintner). ‘The side 
of the electric plate on which the nerve branches 
out is negative at the moment of discharge, 
while the opposite side is positive, and from the 
different arrangements of the parts the electric 
shock passes in different' directions in the three 
fishes — in Malaptenirus from the head to the tail, 
in Gymnotus in the contrary' direction, in Toniedo 
from below upw.ards’ ('Wicdei'sheim and Parker). 
The activity of the organ is wholly^ dependent 
(n) upon nerve stimulus from the brain, and (i) 
upon a certain degree of fresbness in the .struc- 
ture it.self. If the connection with the brain be 
severed, no discharge can be produced, except 
of course by the artificial stimulus of the severed 
nerves. Or if numerous rapidly repeated dis- 
charges have been already' evoked, the organ is 
exhausted, and requires rest and recuperation before 
it becomes again functional. Humboldt’s grauhic 
story of the capture of electric eels by letting tlicm 
firat exhaust themselves in attacking horecs has 
never been confirmed. In natural life the strength 
of the shock varies with the degree of development 
ve.ached by the organ, with the size, health, and 
humour of the fish, and with the amount of_ reserve 
energy within the structure. A ray’ measuring 2 to 
3 feet in width is ‘ able to disable by a single dis- 
charge a full-grown man,’ and yet tlieVay is the le.ast 
i powerful of the three. To receive the shock the 
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object must complete the circuit by a double con- 
tact with the fish either directly or through some 
intervening substance. When welT developed, the 
organ may be useful to the fish in two ways — in 
paralyMng or killing other fishes used as food, and 
in warding off the attacks of enemies. 

The electric ray and eel were known to the 
ancients, and were used for curative purposes, ‘ the 
earliest electric machines employed by mankind.’ 
Scientific research on the electric organs really 
began with Walsh’s demonstration (1772) of the 
genuinely electrical character of the discharge. 
The subject has been much worked at by some 
of ' the ablest anatomists and physiologists, and 
certainly is not yet finished. The origin of the 
organs, useless when incipient, and the connection 
between this peculiar development and the ordi- 
nary electrical properties of muscle and nerve are 
unsolved problems. 

See Gymnotus, Muscle, Nerve, Ray, Torpedo; 
Batuchin in the .drc/i. /. Anat. unci Physiol. (1876), for 
recent researches ; Coldstream, article ‘ Animal Electri- 
city’ in Todd’s Oyclo. of Anat. and Physiol. (1836-39), 
for old observations and stories ; C. Gegenhaur, Compara- 
tive Anatomy (trans. hy F. Jeffrey Bell, 1878) ; Gunther, 
Introduction to the Study of Fishes (1880); Du Bois 
Reymond, Gesammclte Abhandl. z. ally. Mushel- und 
Nei'ven-physik, bd. ii. ; R Wiedersheim, Comparative 
Anatomy (trans. by W. Newton Parker, 1886). 

Electricity.* If a stick of sealing-wax is 
rubbed vigorously with woollen cloth it will be 
found capable of attracting small shreds of paper. 
This is the simplest experiment in electricity. 
Many other substances, such as resin, vulcanite, 
glass, &c. , can be made to show the same pheno- 
menon. To obtain the best effect with any given 
substance, a particular rubber must be chosen. For 
example, a cat’s fur, slightly warmed, is very effi- 
cient in electrifying vulcanite or resin ; while silk, 
amongst simple substances, sliould be used to excite 
• glass. ' It is now known, however, that any two 
different substances, which can be rubbed together, 
become electrified by the friction. Thus, if wax and 
glass are rubbed together, they will both become 
electrified— i.e. capable of attracting light objects. 
And so, in the other instances, it can be shown by 
experiment that the cloth is electrified as well as 
the wax, the cat’s fur as well as the vulcanite, the 
silk as well as the glass. Moreover, the two sub- 
stances so electrified by mutual rubbing are found 
to attract one another, . being indeed oppositely 
electrified — a term which the following experiment 
will elucidate. 

Let two pieces of glass be electrified by rubbing 
each with a distinct piece of resin. The pieces of 
resin will also be electrified, and it will be found 
(1) that the pieces of glass repel each other; (2) 
that the pieces of resin repel each other ; ( 3 ) that 
each piece of glass attracts each piece of resin. 
Exactly the same phenomena of attraction and 
repulsion will be shown — only much more power- 
fully because of the greater efficiency of the rub- 
bing — if the pieces of resin are rubbed with cat’s 
fur and the pieces of glass with silk. 

Again, let a small light body, a pith-ball for 
example, be suspended at the end of a silk thread. 
This will be attracted by either the resin or the 
glass. But if it is allowed to come into contact 
with, say, the resin, it will immediately be repelled 
by tlie resin and strongly attracted by the glass. 
And if it should be allowed to touch the glass, it 
will at once be repelled by the glass and strongly 
attracted by the resin. By such contact tbe pith- 
ball itself becomes electrified; for it will repel a 

• For the plan anti distribution of the followins article, sec 
the epitome in the concluding p.aragraph. The wortl eicctricrras 
coined in tlie 16 th centurj- by William Gilbert from the Gr. 
cleWron, ‘amber.’ See Amber. 


second pith-ball similarly treated. We are thus 
•led to the following conclusions. Repulsion exists 
between bodies which are similarly electrified, and 
attraction between bodies which are oppositely 
electrified. Bodies, electrified by mutual rubbing, 
become oppositely electrified. A body, electrified 
by contact with an electrified body, becomes 
electrified similarly to that body. Substances which 
like silk-rubbed glass repel silk-rubbed glass and 
attract wool -rubbed j-esin are vitreously or positively 
electi’ified, while bodies which attract silk-rubbed 
glass and repel wool-rubbed resin are resinously or 
negatively electrified. The indication of the two 
kinds of electrification by opposite signs is very 
appropriate, but the application of the positive 
sign to one rather than to the other is a matter of 
convention and purely ai’bitrary. 

To study electrical phenomena by means of 
metallic substances, it is necessary first of all to 
insulate them — i.e. to support them on glass, 
vulcanite, paraffin, &c., or to hang them by silk 
threads. The significance of the term insulation 
will appear from the following experiment. Hang 
two metal balls, one by a silk thread and the other 
by a wire, and touch them with a piece of wax 
strongly electrified by friction. On trial, the silk- 
suspended ball will be found electrified ; but not 
so the wire-suspended ball. Or, again, set a metal 
ball on a glass support, but let a wire connect it 
with the table or the hand. It will be found 
impossible to electrify it by contact with an elec- 
trified body. But remove the connecting wire, and 
immediately a single contact will suffice to electrify 
the ball. Thus we recognise two kinds of sub- 
stances — viz. insulators and non-insulators. The 
latter are usually called eonductors, and include 
all ordinary metals. Such conductors can be 
electrified only when they_ are insulated. 

When a body is sufficiently strongly electrified 
and brought very near another body originally 
unelectrified, a spark will pass between them even 
before they are made to touch. If this second 
body is the finger or knuckle, the spark will be 
accompanied by a peculiar sensation called an 
electric shock. Now let us take such a highly | 
electrified conductor 
A, and bring pretty 
near to it a second 
insulated conductor B, 
but not so near as to 
cause a spark to pass. 

If, then, the finger be 
brought near enough Tig. 1. 

to B a shock will be 

felt, a spark will pass between B and the finger, 
although B was originally not electrified. Thus B 
has become electrified by being brought into the 
neighbourhood of A. This mode of electrification 
is called electrification by induction. As Faraday 
clearly pointed out, it ‘ has the character of a first, 
essential, and fundamental principle,’ and its 
thorough comprehension is of prime importance. 

As it is our purpose to regard the whole subject 
from the Faraday point of view, it will be con- 
venient to define certain useful terms. The electric 
field is any region of air, glass, vmlcanite, or other 
non-conducting substance suiTounding or contain- 
ing electi-ified bodies. In it and through it the 
electric forces act; hence it is convenient to call 
such insulating substances dielectrics, especially 
when attention is being drawn to the role they 
play as transmitters of electric action. To investi- 
gate the properties of an electric field it is gener- 
ally necessaiy to bring into it a conductor, as in 
the experiment just described. In that experiment 
the induced electrical condition of B was studied 
by means of a physiological sensation, partly 
optical, partly muscular. A far better way, how- 



256 


ELECTRICITY 


ever, of studying the plienoiuena of induction is 
to make use of the fundamental lan's of attrac- 
tion and repulsion between electrified bodies, as 
they are mechanically applied in such instruments 
as tlie gold-leaf electroscope. Coulomb’s toi-sion 
balance, Thomson’s quadrant electrometer, &c. 

In the gold-leaf electroscope (invented by Bennet 
in 1787), two light strips of gold-leaf hang from 
tlie lower end of' a metal rod, which passes verti- 
eally through an opening in the top of a glass 
bottle and expands above into a plate. If a piece 
of rubbed sealing-wax or 
other electrified body be 
brought near the plate, the 
gold leaves will repel each 
other and diverge. In other 
words, the conductor, con- 
sisting of the plate, rod, and 
gold leaves, has been intro- 
duced into an electric field, 
and has in consequence be- 
come electrified by induction. 
This is shown by the repul- 
sion between tlie similarly 
electrified gold leaves. The 
nearer the electrified body 
is brought, the stronger is 
the electric field surrounding 
the electroscope, the wider 
do the gold leaves diverge. 
Here evidently the repulsion 
tends to lift the centre of 
Tig. 2. gravity of each gold leaf, and 

IS finally balanced by the 
notion of gravity. A cylinder of wire gauze, jilaced 
just inside the glass case, improves the action of 
the instrument. The other two instruments men- 
tioned above depend for their action upon the 
same general principle — viz. the equilibrium of a 
body imder the action of the electrical and what, 
for distinction, might be called the material forces'. 

Coulomb’s toi-sion balance is historically the 
first true electrometer — i.e. the first instrument 
whose indications were cajiable of quantitative 
interpretation. In it the force with which one 
small charged sphere is repelled by another .simi- 
larly charged is balanced by the torsion of a wire, 
which acts as suspension to a horizontal insulating 
rod bearing the one sphere at one of its ends. By 
rotation of the upper end of the wire this sjihere 
can be made to move in a horizontal circle ; and at 
some point in the circumference of the circle the 
other sphere is fixed. If the spheres are charged, 
the rod bearing the movable sphere will take up 
a position of equilibrium under the combined action 
of the electrical force and tlie toreion of the .sus- 
pension ; and these, as regards their rotatory cflect 
upon tlie rod, must be equal. But by the laws of 
elasticity, the force of toreion is proportional to the 
twist of the wire, and the twist itself is as easily 
measured as the distance between tlie spheres. 
Hence to the degree of accuracy to which the gco- 
motriaal configuration of the system is known, the 
electric force can be calculated in terms of tlie 
elastic constants of the wire. In this way Coulomb 
proved, in 1785, that two small charged balls re- 
jielled each other with a force wliich diniini.shed as 
the square of the distance increased. 

Sir 'William Thomson’s quadrant electrometer 
is, in a certain sense, a develojmicnt of Coulomb’s 
torsion balance. Its many nice electrical and 
mechanical devices render it a pcculiarlv delicate 
and accunvte instrument for measuring minute 
difl'erenec.s in electrification. Essentially it con- 
sists of four hollow brass quadrants, wh’icli when 
fitted clo.,0 together fonn a .squat hollow evlinder 
bounded above and below by parallel plane face.s. 
Tor electrical purposes the'y mu.st, however, be 


dra'^ra a little apart, so that when looked at from 
above or from below they have the appearance 
as shown in the figure — viz. 
that of a circular disc with 
two mutually perpendicular 
diametral clefts. Each quad- 
rant is insulated on its own 
glass support ; but each is 
joined to its opposite by a 
wire, so that electrically they 
go in pairs. From one of 
each pair a vertical rod leads 
to the outside of the_ ease in 
which the whole is inclosed. 

These rods are called the electrodes, and their 
function is to bring tbe pairs of quadrants into 
electrical connection with external bodies. The 
inside corner of the top and bottom of each quad- 
rant is cut away, so that at the centre a small 
circular space is' left concentric with the external 
cylindrical surface of the quadrants. In the hollow 
space inclosed by the quadrants a light charged 
body { E in fig. 3, it in fig. 4) of a convenient shape 
liangs, its axis of suspension passing up through 
the circular central space just mentioned. The 
light body can rotate about this vertical axis only, 
and its motion is controlled by the torsion of the 
suspension. If the four quadrants are all con- 
nected together, the suspension makes the light 
bodj' hang so as to lie with its longer axis of 
symmetry parallel to one of the diametral clefts 
separating the quadrants. If, however, the pairs 
of quadrants are disconnected, and_ by connection 
with external bodies brought into diflerent electric 
conditions, electrical forces will at once act upon 
the charged body 
and rotate it 
until they are 
balanced by the 
resisting torsion 
of the suspension. 

Thus let the 
charged body it 
(fig. 4) be posi- 
tively charged ; 
and let the pairs 
of quadrants be 
charged dill’er- 
ently, so that the 
ones marked AA' 
have a Irigher ' Tig. 4'. 

positive charge 

than the ones nrarked BB'. Then the_ charged 
body will move so as to come more within the 
qrindrants BB'. If the relative electrifications of 
tlie paii-s of quadi'ants is reversed, tlie cliarged 
body will move the other way. 'The motion is 
shown and measured by means of a beam of light 
reflected from a small mirror fixed to tlie vertical 
axis of suspension of the body and moving with it. 

Henceforth we shall use the unqualified wonls 
electroscope and electrometer as meaning the gold- 
leaf electroscope and quadrant electrometer respec- 
tively. 

AVe are now in a position to make an accurate 
study of the phenomena of induction. IVe shall 
suppose, when nothing is said to the contrniy, 
that all our conductoi's are of one metal, say lira's ; 
that they are at the beginning of eveiy c.xperiiuent 
in.siilated and unelectrilied ; that the electroscojic 
and electrometer quadrants are likewise unelectri- 
fled at the beginning of each experiment; and that 
the dielectric is air. 

Esrjicrivtcnt I. — Set a cylindrical bra'S ve.s'cl on 
the electroscojic ; and let down into it, without 
coining into contact with it, a posit ivol,v charged 
conductor A. It is convenient to hang this charged 
ball at the end of a short silk thread from the lid 
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of the vessel, the lid itself being lowered or raised 
by means of a silk thread. As 
soon as the ball is brought inside 
the vessel the gold leaves will 
diverge, . as shown in fig. 5 ; and 
the vessel B, as regards outside 
objects, will behave as if positively 
electrilied. Now touch B with 
the hand or with any non-insulat- 
ing material connected to earth — 
in technical ■ language, nut the 
vessel to earth — and the gold 
leaves will fall together, and all 
appearance of electrification ■w’ill 
he destroyed. Remove the -eai'th 
connection so as to insulate B 
once more, and lift away the lid 
and the attached hall, care being 
taken to prevent A coming in 
Fig. 5. contact with B. The gold leaves 
will again diverge, and the vessel 
B will he found to he negatively electrified. 

The nature of the charge on the vessel and gold 
leaves is indicated at once by the approach of an 
electrified body. If a piece of rubbed sealing-wax 
or any negatively charged body is brought near, 
the gold leaves, if negatively electrilied, will 
diverge still more ; if positively electrified, will 
tend to fall together. 

In thus charging the vessel B negatively by 
induction, we have in no way diminished the 
original po.sitive charge on A ; and we may use this 
same _ charge an indefinite number of times in 
charging negatively other bodies like B. No doubt 
in each body so charged by induction we have a 
new-formed source of ener^' ; but this has been 
derived, not from the energy spent in originally 
charging the ball, but from the energy spent in 
separating against their mutual attraction the 
positively charged ball and the negatively charged 
vessel. 

E^eriment IT. — Begin again as in Experiment 
I., introducing the charged ball A into B, and 
putting B to earth, so that the gold leaves fall 
together. Now connect A with B. No effect will 
be observed on the electroscope, even though, as in 
the former experiment, A should be removed. 
Thus the charge on A has been completely de- 
stroyed ; hence, there must have been on B, just 
before the contact was made, an equal but opposite 
charge. Tliis is, in fact, tlie very cliarge wliicli 
made its presence evident wlien, in 'Expenment I., 
the ball A was removed. 

Thus, if a charged body A be completelj' sur- 
rounded by a closed vessel B, which is put to eai-th 
and then insulated, the charge induced on B is 
equal and opposite to the charge on A. To make 
this induced charge apparent we must remove A. 

Experiment 7//.— Repeat Experiment L, and 
after having charged B negatively by induction, 
introduce A, into another conductor C, initially 
without charge and insulated. If C is resting on a 
gold-leaf electroscope, the gold leaves will diverge 
with positive electnfication as in the earlier stage 
of Experiment I. Bring now A into metallic con- 
nection with C. If C completely surrounds A, no 
change will be observed on tbe electroscope, 
altbough a spark may be heard at the instant the 
contact is made. Tlie ball A, if removed without 
again coining in contact witli C, will be found to 
have lost all its cliarge; and if B and C are brought 
into metallic connection, all appearance of electri- 
fication on tlieni also will be destroyed. In other 
words, the negative charge induced on B has been 
quite destroyed b}* union with the positive charge 
transferred to C. These charges therefore must be 
equal and opposite. Thus, the charge originally 
on A has been wholly transferred to C. 



We conclude, then, that when a conductor is 
electrified, its electrification resides wholly on the 
surface. Any portion of it removed from the inside 
will he found unelectrified if taken quite out of the 
influence of other electrified bodies. 

Tins experiment, or one verj"^ similar to it, was 
first performed in 1772 by Heniy Cavendish, who 
deduced from it by rigorous matlieniatical reason- 
ing that ‘ electric attraction and repulsion must be 
invei-sely as the square of the distance.’ He 
inclosed a metal glooe within a hollow conducting 
shell which was built up of two hemispheres. The 
globe and shell were connected by a wire and 
charged. The globe was then disconnected from 
the shell, and immediately thereafter the hemi- 
spheres forming the shell were drawn asunder. 
The globe, now left exposed, was tested for elec- 
trification ; and, to the degi’ee of accuracy of the 
experiment, none was found. 

Maxwell repeated the experiment in a much 
more delicate manner than was possible before the 
invention of the quadrant electrometer. During 
the charging of the shell and inclosed globe, these 
were connected by a short wire ‘fastened to a 
small metal disc hinged to the shell, and acting as a 
lid to a small hole in it.’ After the charging, this 
lid was lifted up by means of a silk tbreacl, and the 
communication between the shell and tlie globe 
done away with. The shell was then discharged 
and kept connected to earth. Through the small 
hole in the shell a wire was led connecting the 
globe witli one electrode of the quadrant electro- 
meter. Not the slightest deflection could be 
obseived. 

It is impossible then to charge a body by placing 
it inside a charged conductor. In other words, 
there is no electric field within any region bounded 
by a conducting surface, however much that 
surface may itself be charged, unless there he 
within that region other insulated and inde- 
pendently charged bodies. It matters not what 
electrical phenomena may be taking place in the 
region outside such a conducting surface, such 
external electrical phenomena have absolutely no 
intemal electrical effect ; and vice versd, any purely 
internal electrical change can produce no external 
electric effect. In short, any closed conducting 
surface divides space into two regions, which are 
electrically independent the one of the other — 
i.e. so far as electrical action through either is 
conceiTied. This principle is taken advantage of 
in the construction of tlie quadrant electrometer, 
the essential internal aivangements of the instni- 
ment being inclosed as far as possible within a 
conducting vessel, the quadrants communicating 
with external space only by means of their 
electrodes. 

Experiment TV . — The conclusions just stated 
maybe easily illustrated by use of the quadrant 
electrometer. Thus, as in Experiment I., let the 
positively charged bod 3 ' A be introduced into an 
insulated and initiallj' unelectrified closed conductor 
B. Tlien, as we know, B becomes electrified, 
and the region round B becomes an electric field. 
The condition of this electric field niaj' be studied 
by means of a small sphere C, joined bj' a long thin 
wire to one electrode — i.e. to one pair of quadrants 
— of the electrometer E. The other electrode is 
supposed to be kept connected to earth. Before A 
was introduced into B, the electrometer showed no 
sign of electrification. But as soon as A is intro- 
duced into B, C and its connected quadrants 
become electrified. The deflection produced on tlie 
electrometer will depend upon tlie position of C 
with regard to B and upon the original charge of 
A. It is quite independent, however, of the 
particular position of A, which may be nioved 
about inside B without in anj' wat' affecting the 
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deflection on the electrometer. _ A may even be 
brought into contact •with B (as in Experiment III.) 
so as completely to lose its charge ; and 5 mt the 
electrification of C, as shoim on the electrometer, 





is in no ivay altered — in other words, the electric 
field outside B is independent altogether of any 
purely intemal changes which may take place 
inside B. 

Suppose, now, that when A has been introduced 
into B, and a corresponding deflection obtained on 
the electrometer, B is put to earth. At once the 
electric field around B is destroyed, C and its 
connected quadrants recover their original un- 
electrified condition, and the electrometer gives 
zero deflection on its scale. Tims the charge on 
A is completely masked by being surrounded by a 
closed conductor put to earth. 

Further, let B be insulated a^ain and A removed 
with its charge— then, as we alreadj^ know, B will 
be left negatively electrified. The region round B 
will again become an electric field, and C and its 
connected quadrants once more electrified. But the 
deflection on the electrometer, though equal to 
that first obtained, will be in the opposite direction, 
opposite because of the opposite character of B’s 
electrification. 

This experiment may be taken as an illustration 
of one of the most fundamental facts in electro- 
statics— viz. that the generation of so much positive 
electrification implies the generation of as much 
negative electrification. Here is a conductor B 
apparently without charge. Remove from it by 
any process a positive charge, and an equal negative 
charge is left behind. The same is tme when 
bodies are electrified by friction, as may be proved 
bj' operating inside a closed insulateil conductor 
joined to one electrode of the electrometer. The 
most energetic rubbing of the two bodies, and their 
subsequent separation, each in a highly electrified 
condition, produce no efl'ect whatever on the electro- 
meter — thus showing that their inductive effects on 
the inclosing conductor are equal and opposite — ^Le. 
their charges arc coual and opposite. 

Experiment V . — To study in greater detail the 
properties of the electric* field around a given 
charged conductor B, take two small insulated 
spheres and connect them by thin wires to the 
electrodes of the electrometer, each to one. Suppose 
these spheres to be at first in close contact at some 
part of the field ; then, since the paim of quadr.ant-s 
arc in the same electrical condition, the electro- 
meter will show zero deflection. Now gently 
separate the spheres, both insulated of course, and 
in general a deflection to the right or to the left 
will be obtained on the electrometer. Bv trial we 
may find the unique direction of separation which, 
for .a given distance of separation, gives the maxi- 
mum deflection. This will be to the right or to 
the loft acconling to the relative position of the 
two spheres. It will he found, however, that a 
separation of the spheres in directions at right 
angles to this unique direction does not cause 


any deflection on tlie electrometer, it is far easier 
indeed to find these directions of separation for 
which there is no deflection than to find the 
direction of maximum deflection for a given separa- 
tion. Suppose in fact that the one small sphere is 
fixed in position, and that the other, which we may 
call the e.xploring sphere, is moved away from con- ' 
tact irtth it in such a manner that the electrometer 
always shows 
zero deflection. •■-,. 

The centre of the \ ^ .... 

exploring sphere ' \ 

will describe a \ \ \ 

curve, and can \ ; i 

be made by sue- ( q ) \ \ 

cessive trials to V J ■ j (1 ,— - — J , 

describe an in- ^ — •^ / ■ : 

finity of curves, ,4+, 

all lying on a 

certain surface Fig. 7. 

which passes 


sphere lying anywhere on this surface, let the fixed 
sphere be shifted in towards B till the electrometer 
deflection is unity. Then shift the exploring sphere 
correspondingly until the deflection is hrou^it back 
to zero again, and proceed as in the first po.sition 
to trace out a second surface, which we shall call 
S -)- 1, and which will pass through the centre of 
the fixed sphere in its second position. Shift tlie 
fixed sphere once more till unit deflection is 
obtained, follow up with the exploring sphere, and 
trace out the third surface S -f 2. In this way, 
step bj' step, the electric field maj’^ be supposed to 
be mapped out by a series of surfaces, dittering in 
value by unity as measured on the electrometer 
scale. We may pass out to the surfaces S - 1, 
S - 2, S - 3, <S:o., as well ns in to the surfaces 
S -f- 1, S -i- 2, S -I- 3, &c. These surfaces are all 
closed, and cannot cut each other. For suppose 
two did cut each other then, by putting the fixed 
sphere in the supposed line of intersection,_we could 
move the explonng sphere from the position S to 
the position S + 1, and produce no change on the 
electrometer ; which is a manifest absurdity, as 
S - 1 - 1 is defined in terms of S 07id a change. If 
the electrodes of the electrometer tenninate on any 
one of these surfaces there is no deflection ; if they 
tenninate on different surfaces the deflection is the 
diflerence of the name-values of the surfaces. _ Evi- 
dently the conductor B is such a surface, for if the 
electrodes tenninate on it, all the quadrants, bein" 
in metallic connection, udll be in the same electrical 
condition, and the electrometer will show no deflec- 
tion. 

The surfaces we have just described are called 
cmiipotcntial surfaces, the term potential having in 
electricity much the same import as temperature 
has in heat or pressure in hydrodynamics. Y hen 
a channel exists between two masses of fluid at 
different pressures, fluid will flow from wliere the 
pressure is higher to where it is lower. Similarly 
if we have two charged conductore whose electrical 
conditions ns tc.stcd by electro'seope or electrometer 
become changed after they have been connected by 
a wire and disconnected again, these two conductom 
are said to have been at first at different potentials. 
If they had been connected to the electrodes of the 
electrometer, each to one, the electrometer would 
have shown a deflection ; and this deflection would 
have been a measure of the difference of jiotential. 
If the difference of potential is gi'cat, then the 
cont.act of the two conductors is evidenced liy_ an 
obvious electrical discliarge in the form of a visible 
audible spark. 

If we directed onr attention to conductors only, 
we should not find anj’ special advant.age in using 


ELECTRICITT 


259 


the phi’ase ‘difference of potential’ instead of 
‘differently electrified but when we follow Fara- 
day in regarding the dielectric as of at least equal 
importance as the conductor, the conception of the 
potential is found to be one of peculiar value. 
Thus any conductor or any system of connected 
conductors must have all points at the same poten- 
tial; whereas, in a dielectric, the potential may 
vary from point to point, and indeed must vai-y 
if the dielectric is separating two conductors at 
different potentials. 

Witliin snch a dielectric we may suppose traced 
out, after the manner of the last experiment, a 
series of equipotential surfaces. To fix our ideas, 
lot the one conductor be completely inclosed within 
tlie other — say, a spherical globe witliin a concentric 
spherical shell — and let this outer shell be put to 
earth, and let us call its potential zero. Then we 
know by Experiments II. and IV. that the electric 
field exists only in the remon between the shell and 
the globe, which we shall suppose to be at a high 
potential V. The symmetiy of the sj'stem requires 
that the other equipotential surfaces will all be 
spheres concentric ivith the globe and shell. Now 
we may compare this electrical system of globe, 
shell, and intermediate equipotential surfaces to a 



Fig. 8. 


sj’stem of Contour (q.v.) lines representing a hill 
with a flat top rising up from the sea-level — ^the suc- 
cessive equipotential surfaces in the electrical system 
corresponding to successive equal-level lines in the 
geographical- system. If the substance of the hill 
were to become fluid, the whole would be reduced to 
the sea-level, and the contour lines would be effaced. 
So, if the dielectric were to become conducting, the 
equal and opposite charges (see Experiments II. 
and IV.) on the globe and shell would combine and 
destroy each other, and the electric field with its 
imaginaiy equipotential surfaces would cease to 
exist. Again, to cany one pound of matter from 
the sea-level up to the top of the hill requires so 
much work to be done against gravity ( see Ei;ergy ), 
and this amount of work is proportional to the 
height lifted through — ^i.e. to the number of con- 
tours crossed. So, in tbe electrical system, to cany 
a small positive charge from the shell to the globe 
will require so much work to be done against the 
electrical forces, and this amount of work will be 
proportional to the number of equipotential surfaces 
crossed. Further, exactly as the pound of matter 
taken to the top of the hill will add to the height 
of the hill, so will the addition of this small extra 
charge to the globe increase its potential. We 
must not, however, push the analogj' too far, since 
in the one case the force of gravity overcome is 
constant and acts dov-nwards, whereas in the 
other the electric force varies inverselj' as the 


square of the distance from the centre and acts 
outwards. 

We have assumed in the above discussion that the 
successive equipotential surfaces, experimentally 
determined by means of the quadrant electrometer, 
are really such that the worn done in caiTj'ing a 
given small charge over the interval separating any 
two contiguous surfaces is the same. It is usual in 
treatises on the subject to begin with the dynamical 
definition of the potential at a point as the work 
done in carrying a unit of positive electricity fr om 
infinity to that point. It is then shown that the 
quadrant electrometer is an instrument so con- 
structed as to fit in to this definition. 

Assuming then that our equipotential surfaces 
have the property just mentioned, we are in a 
position to study the energy relations of the electric 
field. 

Coulomb established by experiment that the force 
of repulsion between two similar^ charged bodies 
was directl}’' as the product of the charges. Hence, 
as the charge of the globe inclosed in the shell is 
increased, the electric forces in the field increase in 
the same proportion. Hence the work done in 
carrying a given charge from the shell to the globe 
against the electric forces increases in the same 
ratio. In other words, the number of equipotential 
surfaces in the field grows uniformly with the 
charge. If the potential of the globe is V, we may 
UTite the charge CV, C being a constant so long as 
the geometrical dimensions of the system remain 
unchanged. Since the shell is always kept con- 
nected to earth— i.e. at zero potential, there is a 
charge - CV distributed over the inside of the shell. 
To add a small exti-a charge to the globe may be 
regarded as equivalent to taking this small charge 
from the shell, carrj’ing it across the dielectric, and 
distributing it over the globe. The work done in 
effecting this is evidently proportional to the charge 
taken and to the number of equipotential surfaces 
crossed. But as the extra charge is added, let us 
suppose, at a stead 5 ' rate, the potential of the globe 
is increased at a proportional steady rate. Hence 
the whole work done in adding a given charge is 
equal to the product of the charge and the mean 
potential of the globe during the operation. Tluis, 
in charging the globe from zero potential to potential 
V, we do an amount of work equal to naif the 
product of the final potential V into the final charge 
CV — in symbols 4CV“ or IQV or IQ^C, where Q 
is the charge, and C the constant which depends on 
the geometrical dimensions of the system. 

have already seen that positive and negative 
electrificatidns always co-exist — that it is impos- 
sible to generate so much positive charge without 
at the same time generating as much negative 
charge. Faraday took implicit account or this 
tiTitli in bis conception of lines of electiic force 
travereing the dielectric. Since no work is done 
against the electric forces in passing along an equi- 
potential surface, we readily see tliat the electric 
force at any point is peipendicular to the equi- 
potential surface there. This direction is, in fact, 
the unique direction of separation of the two 
terminal spheres in Experiment V., which, for a 
given distance of separation, gave the maximum 
deflection. If, starting from any point, we move 
always perpendicular to the equipotential surface 
through which we are for the moment passing, we 
shall describe a cuive which at even* point of it is 
tangential to the direction of the electric force 
there.' Such .a curve is called a Line of Force. 
Take any small area on an equipotential surface, 
and draw lines of force througli its perimeter. 
These lines of force will form a so-called Tube of 
Force, whose section in general will vary as we 
pass along it. Following this tube of force back- 
wards to its source, we sball finally come to a 
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positively charged conductor; and following it 
forrvards we shall ultimately come to a negatively 
charged conductor. Every such tube of force has, 
in short, two ends. It spnngs perpendicularly from 
a positivelv charged area, and terminates, also 
perpendicularly, on a negatively charged area. 
According to Faraday’s view, and to the view 
now generally accepted, it is along these tubes of 
force that electric induction take.s place ; so that 
the negative cliarge on the tenninal area is exactly 
equal to the positive charge on the area from whicli 
the tube springs. 

In the symmetrical system of globe and shell the 
lines of force are obviously strai^it radial lines, the 
tubes of force portions of cones tenninated by the 
spherical surfaces. Some of them are indicated by 
the dotted lines in fig. 8. If we take each tube as 
springing from an area bearing unit charge, then 
there will be in the region as many tubes of force as 
tliere are units of cliarge — i.e. there will be Q( = CV) 
unit tubes of force. These Q unit tubes of force 
with the V equipotential surfaces will cut up the 
dielectric into Qv imaginary cells, each of which 
may be regarded as containing half a unit of 
eneVg}-. In fact, exactly as a stretched piece of 
india-rubber contains in eveiy element of it so much 
energy in virtue of the elastic stresses aetin" 
throimhout it, so we are to regard an electric_ field 
as a kind of strain existing in the dielectric, so 
that in evei-y element of the dielectric so much 
electrical energy is stored up in virtue of the 
electric stresses. Every complete unit tube of 
force contains W units of energj’-; and between 
any two complete equipotential surfaces differing 
by unity there are iQ units of energj’- stored up. 
Clearly the electric "strain will be greatest where 
the unit tubes of force are nan’owest and where the 
equipotential surfaces are closest. 

Suppose, now, tiiat in the region between the 
globe and shell an insulated conductor originally 
unelectrified is introduced ; or, what comes to the 
same thing, suppose a marked off region in the 
electric field to become conducting, this region 
will at once be reduced throughout to the same 
potential, and its surface will form part of an 
equipotential surface. But, .since originallj' the 
potential in this region fell steadilj' as we passed 
outwards from the globe, a transference of charge 
must have_ taken place also outwards in order that 
the potential should become equalised throughout. 
The introduced conductor in fact acts as a channel 
along which electrification is transferred ; so that, 
if tested, the end faciii" the globe will he found 
negatively electrified, and the farther end positively 
electrified. 

Now it is evident that the introduction of this 
conductor into the field has very much changed the 
ennfi^rration of the equipotential surfaces in its 
vicinitj-, the new configuration being something 

like what is indi- 
cated in the dia- 
gram (fig. 9). As 
a consequence, the 
tubes of force, 
which are neces- 
sarily peiqrcndicu- 
lar to the equi- 
potential .surfaces, 
must also suHcr 
a corresponding 
clinnge of configir- 
ration. A certain 
number, spnnging from the globe, will fall per- 
pendicularly on tlio nearer part of the introduced 
conductor, wliile from the f.arthor p,art an equal 
number of tubes of force will spring and continue 
outwards to the slmll. Y here tlie tube ends on a 
conducting surface, there we find unit negative 



charge; and where it springs from a conducting 
surface, there we find unit positive charge. Thus, 
by consideration of the equipotential surfaces and 
tubes of force, we are led to a'conclusion in strict 
accoi'dance with the experimental tnith that an 
uncharMd eonductor brought near a charged con- 
ductor becomes electrified bj' induction, so tliat the 
nearer end shows an' opposite charge, and tlie 
farther end shows a similar charge, to that whicli 
exists on the charged conductor. 

Generally speaking, the effect of the presence of 
the introduced conductor -is to crush the tubes of 
force in the neighbourhood closer together, and 
therefore (since this number remains constant) to 
compel an .expansion of them elsewhere. The 
tenninfils of the tubes on the globe will obey the 
same tendency towards concentration and expan- 
sion. In other words, the charge Q, at firet dis- 
tributed uniformlj’- over the globe, becomes redis- 
tributed and tends to accumulate on the side facing 
the conductor. The nearer the conductor and globe , 
are brought, the greater will this tendencj' be ; and 
at last, when thej' are near enough, the dielectric is 
unable to sustain the high electric tension along the 
ever-shrinking tuiie of force. It yfekis, a more or 
less sudden transference of charge takes place in 
the foiTu usuallj' of a spark, the potentials of the 
globe and conductor are practicallj’ equalised, and 
the tubes of force between them are annihilated. 
This is the phenomenon which is exhibited on a 
large scale in everj’ lightning-flash, and on a small 
scale in every spark between electrified bodies. 

Suppose, however, that before this catastrophe 
has taken place, the conductor is joined by a wire 
to the surrounding shell, and consequentlj' brought 
to zero potential. All those equipotential sur- 
faces which at first inclosed the conductor— i.e. 
laj' between it and the inclosing shell, will be 
shifted so ns to lie between it and the globe. The 
tubes of force will shift correspondin^y ; and ns 
no tube can now pass from the conductor to the 
shell, none will spring from it. Hence the charge 
on the conductor will be wholly negative. Now 
experiment shows that when the conductor is 
brought to zero potential in the way just described, 
a spark always passes at the instant "the connection 
is made. This spark means so mucli energy' in the 
form of light, sound, and heat, and must therefore 
mean a disappearance of energj’ in some other form. 
This cannot be other than electrical energy. Con- 
sequently the number of unit cells in tlie dielectric 
must be diniinislied. But the charge on A has not 
changed, so that the number of tubes of force is 
exactlj' as before. The change must tlierefore be 
ill the "number of equipotential surfaces ; and .since 
the .shell and the conductor are at zero potential, 
the diminution must take place in the potential of 
A. Thus we see that the potential of a positively 
charged body is diniinishecf if a conductor at zero 
potential is brought near it. 

TJiis result leads naturally to the discussion of 
cajmeity. The capacity' of a' conductor is measured 
bj' the ratio of it.s charge to its potential. Hence 
if, ns in the experiment just described, we have a 
diminution of potential with constant charge, this 
is equivalent to an increase of capacity. The 
greater the capacity' of a conductor, the greater tlie 
charge it can Iiold at a given potential. Hence if 
a number of conductors are at the .«nme potential, 
the charges must bo distributed amongst them 
directly' n.s the capacities. The e.\'])oriment just 
described show's how' w'o may' arrange mattera so as 
greatly to increase the capacity of a gii'cn con- 
ductor. It is sufficient to liave chwe to it another 
conductor at zero jiotential. Sncli an arrangement 
of conductors is called an acciimiiktfor or coudensfv: 
and the most familiar fonn of aecnmulntor used in 
electrostatic experiments is the Leyden jar, so called 
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from the city where, in 1745, its properties were 
accidentally discovered by Cunmus. About the 
same time, possibly a month or two earlier, almost 
exactly the same discoveiy was made by Kleist at 
Kammin in Pomerania. In its modem form, a Ley- 
den jar is a cylindrical glass bottle, lined inside and 
outside with metal foil up to within a short distance 
from the top. A brass rod con- 
nected below with the inside coat- 
ing passes upward through the cork 
or stopper, and terminates gener- 
ally in a hall or knob. A Leyden 
jar then consists essentially of two 
conductors, the one almost com- 
pletely inclosed in the other, and 
separated from it only by the 
thickness of the dielectric. If 
either conductor is put to earth, 
and the other insulated and 
charged, an opposite and nearly 
equal charge is induced on the 
former. If we could completely 
surround the one conductor by the other, the 
induced charge would, as we have seen, he exactly 
equal but opposite to the inducing charge. Leyden 
jars are indispensable for carrying out illustrative 
experiments in electricity. When used in combina- 
tion, they are said to form an electric battery. 

The essential nature of the mode of action of an 
accumulator or condenser may he illustrated as 
follows : Take any charged conductor with its asso- 
• ciated electric field. Let Q be its charge, V„ its 
potential, so that is the measure of the electric 
energy stored up in the field. Having fixed our 
attention upon any equipotential surface Vi inclosing 
the conductor, let us suppose this surface to become 
conducting. There will be no transference of charge 
oyer this surface, because it is from the very begin- 
ning an equipotential surface. There will be no 
change of tlie electric field either inside or outside 
the surface Vi ; but these two regions will now be 
separated by a conducting surface. So far as the 
outside region is concerned, we may regard the 
charge Q as distributed over a conductor co-exten- 

sive with the con- 
ducting surface Vj 
( see Experiments III. 
and IV.), and may 
quite disregard the 
existence of the ori- 
ginal conductor at 
potential V^. The 
electrical energy 
stored up in this out- 
side region is there- 
fore a iQV]. Let us 
now connect this new- 
formed conductor to 
earth so as to reduce 
it to zero potential. 
By so doing, we discharge the conductor, completely 
destroying the electric field outside of it and the 
iQVj units of electric energy stored up in it. This 
therefore is energy lost to the original .system ; and 
the energy stored up in the dielectric separating the 
two conductors becomes a 4Q(Vn - Vi). Now, 
since the inclosing conductor has been reduced to 
zero potential, the quantity (Vj, - Vj) must reirresent 
the new potential of the inclosed conductor. 

In short, the bringing of the inclosing conductor 
to zero potential, being a purely external electrical 
change, has in no way altered the configuration of 
the equipotential surfaces and tubes of force inside ; 
it has simply reduced the potential valves through- 
o>it by the same amount — viz. the potential of the 
inclosing conductor before it was put to earth. 
Tlie potential of the inclosed conductor has fallen 
from Y, to Vo - Vj ; and hence, as the charge Q h.as 


remained unchanged, the capacity has increased in 
the ratio Vo “ Vj : Vj. Thus, with either conductor 
fixed in size, the capacity of the ■ system grows 
greater and greater as the thickness of the separat- 
ing dielectric is diminished. If, as in almost all 
practical cases, the dielectric is very thin compared 
to the size of the conductors, we may assume 
that the' successive equipotential surfaces come at 
sensibly equal intervals, so that the surface half- 
way between the conducting surfaces udll have 
approximately a potential value half-way between 
the potentials of the conductoi-s. Thus it is easily 
seen that for a condenser built up of closely opposed 
surfaces, whether plates or cylindera, separated by 
a given dielectric, the capacity varies invereely as 
the thickness of the dielectric. 

Take, for example, two concentric spheres, one 
slightly larger than the other, and let the inner one 
have a charge Q, and the outer one be at zero 
potential. The negative charge on the outer sphere 
will, by a well-known proposition in attractions, 
exert no electric force throughout its interior. 
Hence, if a is the mean of the radii of the spheres, 
we may write Q/n^ as a very approximate vmue for 
the mean electric force acting in the region separat- 
ing the spheres. If t is the small distance between 
the two surfaces, the work done in carrying unit 
charge from the outer to the inner surface is Qf/a^, 
the product of the distance into the mean force. 
This therefore measures the difference of potential 
of the two spheres, so that a-Jt is the capacity. 
Now, we shall suppose that t is kept constant, and 
that a is made to grow indefinitely ; then if we 
write Q = 4iraV, the quantity a will be the charge 
on unit area of the inner surface. Hence, 
ultimately, when the concentric spheres become 
two parallel planes, the difference of potential 
between them is measured by the quantity dira-f, 
where <r is the charge on unit surface of the one 
plane, -<r the charge on the opposing surface of 
the other, t the distance between the planes, and 
IT the ratio of the circumference of a circle to its 
diameter. The force is measured by the rate at 
which the iiotential changes, in this case simply 
dw, and is therefore the same not only at eveiy 
point between the planes, but also for all values 
of t. 

Now we may calculate the electric force veiy 
close to any charged surface on the supposition that 
the contiguous surface element is part of an infinite 
plane having the same charge per unit area — in 
other words, the same surface density. By surface 
density at any point of a charged conductor we 
mean the limit of the ratio of the charge on a small 
element containing the point to the area of the 
element, as the element is taken smaller and 
smaller. Such is the quantit 3 ’ <r just discussed. 
Thus the electric force just outeide a charged con- 
ductor is equal to dTrc, where a is the surface 
densitj' at the cpntiguous point of the conductor. 
It is a repulsion when cr is positive, an attraction 
when 0 - is negative. 

We may use the result just obtained for finding 
the force acting on an element of the charged sur- 
face itself. Consider the two parallel jdanes at dis- 
tance t and 

difference of B' 

potential * ' | 

4jr<r<,<7being ^ i -B 

as above the i „ 

charge on ^ 

unit area. Fig. 12. 

Hence the 

energj’ stored up in a tube of force stretching fro_in 
the unit area on B to that on A is lo- x i-at — ‘Iw-t. 
Now, with A at zero potential, let B be moved 
awaj' to double its original distance from A — i.e. 
througli a distance t to B'. If the cliarge on unit area 





Fig. 10. 



Fig. 11. 
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remains constant, the energy stored up in the cor- 
responding tube offeree has become simply doubled, 
so that tliere has been an increase in electrical 
energy represented by the quantity 2inr-t. Rut this 
must be equivalent to the work done in rraioving 
the charge <r through the distance t against the 
electrical force ; hence, the value of this force esti- 
mated per unit charge must be Zva. Thxis the 
force per unit charge acting on the surface is just 
half the electric force acting on unit charge af a 
point in the field just outside the surface.^ Other- 
wise, if F is the electiic force at a point just out- 
side a charged surface, F/4ir is the measure of the 
sm-face density at the contiguous surface element, 
andJFis the* force per unit charge acting on the 
surface. 

The importance of this result is that it gives us a 
simple method of measuring electric force in terms 
of weight. It is the principle of Thomson’s absolute 
electrometer, which is essentially two parallel plates 
at different potentials, one of which is made so that 
a small area at its centre is movable under the 
action of the electrical force. IVliere this small area 
is, tlie electrical system does not differ appreciably 
from what would be the case if the plates were 

really infinite. 
— r-v=0 We may sup- 
) pose the small 

g f areasus- 

/I [_ pended by a 

5 spiral spring, 

I and that, 

w hen the 
f + 1 plates are at 

V J the same 

potential, W 
Fig. 13. grammes 

must be laid 

on the small area to bring it so that its lower sur- 

face is flush with the lower surface of the rest of 
the upper plate. Let the weight W be' removed, 
and the lower plate be put in connection with the 
conductor whose potential is to be measured. Now 
raise or lower this plate until the small area, which 
with the rest of the upper plate is kept at zero 
potential, is brought again to be flush witli the 
upper plate. Then we know that the suspension is 
stretched by a force equal to the weight of W 
grammes. Now, if the potential of the lower plate 
IS V, and t the distance between the opposed sur- 
faces, YJt is the electric force in the region between 
the surfaces, and Yjivi the measure of the charge 
on unit area. Hence tlie force acting on unit area 
is iV/t X y/iirt ; and finally, if A be the area of 
the small suspended portion, we have 

W = ^. 

" 8-t-i 

In this equation W, A, f are all known, hence V is 
measured in terras of definite units. In the univer- 
sally adopted system of scientific dynamic units, 
we must multiply AY by the quantity g, which 
mca.sures the number of units of force equivalent 
to the weight of one gramme. Then we find 




radius 1 centimetre, and charged with this unit 
quantity. 

Generally speaking, except in such obviously ■ 
symmetrical cases as concentric spheres, infinifo 
co-axial right cylinders, and infinite planes, the 
surface density will vary from point to point of a 
conductor, ancl where it is numerically greatest 
there also wUl the electric force close to the surface 
be greatest. In the case of a sinqile elongated 
conductor, the surface density is greatest at the 
ends. This ma}’’ be proved very easily by experi- 
ment, by, for example, measuring the charge which 
a veiy small disc carries away after contact with 
the conductor. The following reasoning will lead 
to the same conclusion. Take a unifornily charged 
spliere in wide space, so that the equipotential 
surfaces are concentric spheres, and the tubes of 
I force radial cones. If this sphere, by appropriate 
expansion at right angles to a given diameter, 
becomes changed into an oblate spheroid, what is 
the nature of the accompanying change in the 
surrounding electric field ? Let OY be the given 
diameter, and consider a tube of force symmetrical 
about any axis OX perpendicular to OY’. Let 
APQB represent this tube of force for tlie 
sphere. Along this tube induction takes place, so 
that the positive charge on PQ would induce an 
equal negative charge on AXB, if the eqiii- 
potential surface, of which AXB is a part, were 



As a s)>ecial case, suppose that W is 50 gi'amnies, 
and A one square centimetre; then, with g = 9S1, 
we find V = 1110 t, and 88-3 units of charge on the 
unit area. The unit of charge here refen ed to is 
that quantity which when placed at 1 centimetre 
from an equal quantity will repel it with a force of 
1 dyne — i.e. a force which, acting on 1 gramme for 
1 second, will increase its velocity by 1 centimetre 
per second. This quantity is called the electro- 
static unit of quantity; and the electrostatic unit 
of potential is the potential of a sphere of 


Fig. 14. 

to become <a conducting surface. AYe may express 
this by saying that the electric disiilaccment across 
any section AXB of a tube of force is equal to 
the charge on PQ, the area from which the tube 
springs. Now let the sphere ehange form in the 
manner described, but to such a small extent that 
no appreciable change is produced at the distance 
OA. The electric displacement across AXB is 
therefore the same as before; and, if we follow 
back the tube of force to the conductor, we shall 
find the corresponding cliarge distributed over the 
area from_ which the tube springs. But, the con- 
ductor being itself an equipotential surface, the 
lines of force must meet it perpendicularly. Hence, 
near the defonned conductor, each line of force will 
suffer a displacement as shown in the figure, where 
AP' represents the new position of what was 
originally the lino of force AP. Similarly the 
line BQ will bend inwards to the position BQ'* 
In other words, the tube of force as it .springs front 
the spheroidal surface P'Q' lies wholly within 
the tube of equal strength which sprang at fii'st 
from the .spherical area PQ. The unit tubes of 
force which compose the tube which passes through 
AB are, therefore, more concentrated _ in the 
region P'Q' than they were in thq region T|Q- 
Ilence, the remaining unit tubes of force which 
spring from the rest of the conducting surface are, 
taken as a whole, more expanded over the rest of 
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the spheroid than they were over the rest of the 
sphere. Thus, the average density over P'Q' is 
greater than the -average density over the rest of 
the sphei'oid. Now we may suppose this almost 
spherical spheroid to become elongated little hy 
little. At every step a readjustment of the lines 
of force will take place, until at length for a pro- 
nounced ellipticity they come into the positions 
P"A", At a far enough distance, however, 

these lines of force will be indistinguishable from 
the original positions PA, QB. Hence, the electric 
displacement across a far-away section of the tube 
being as before, the charge on P"Q" will be the 
same as that orimnally borne by PQ. Thus, the 
more elongated the ellipsoid becomes, the heater 
is the relative concentration of charge towards the 
ends. It may be easily shown that the lines of 
force springing from P"Q" are branches of a hyper- 
bola confocal with the spheroid, and having PA, 
QB for asymptotes. 

This accumulation of electric charge towards the 
ends of a pointed conductor is well exemplified in 
the lightning-conductor, which 'is simply a very 
elongated piece of metal in contact with the earth. 
A charged body of air, such as we have accompany- 
ing a thunder-cloud, passes near it. The tubes of 
inductive force are at once concentrated 'on the 
elongated conductor ; the electric force at the point 
becomes so intense that the air can no longer act 
as a perfect insulator; electrical discharge takes 
place alon» these very tense tubes of force ; and in 
a more or less gradual manner the cloud is robbed 
of its charge, and the eiul effects of a sudden light- 
ning-flash minimised. On the same principle, 
electric discharge through air is facilitated by the 
use of pointed conductors, such as the combs which 
are so_ important a detail in machines for generating 
electricity by means of friction. 

We have seen that the capacity of a cpndenser 
depends upon the distance between the surfaces or 
plates which compose it ; it also, however, depends 
veiy materially on the nature of the dielectric. 
Suppose, for example, that we have a series of con- 
densers, made of the same conducting material, and 
all e.xactly equal as regards their geometrical and 
space relations, but all differing as regards the 
dielectric which separates their plates. Thus let 
one have air as its dielectric, another plate-glass, 
another paraffin, another mica, and so on. Let 
them now all be brought to the same potential, then 
disconnected and tested as to charge. The charges 
will be found to be all different — being, in the four 
cases we have mentioned, approximately propor- 
tional to the numbers 1, 6, 2, 6'6. These ^our num- 
bers are the values of what is termed the specific 
inductive capacity of air, glass, paraffin, and mica. 
Thus by merely inserting a plate of mica between 
two plates of an air condenser, we increase the capa- 
city by as much as if we had approached the plates 
in air through a distance equal to ’85 (= 5'G/6'6) of 
the thickness of the mica. Otherwise, let there be 
two metal plates. A, B, separated by a thin plate of 
mica, and on the other 
side of A let a third 
equal-sized plate C be 
so adjusted that when 
A is charged, the poten- 
tials of B and C shall 
be emial. This can be 
readily done by sever- 
ally connecting B and 
C to the electrodes of 
the electrometer, as in- 
dicated in the figure. 
Then it ■will be found 
necessarj^ to adjust C so 
that, the distance between A and B is about 6’6 
times the distance between A and C. 
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Fig. 15. 


We may now fitly consider the principles of 
action of the various machines that are used for 
generating electricity. The rubbed pieces of resin, 
sulphur, glass, &c. were gradually succeeded by 
spheres, cylinders, and circular plates of these 
materials, which, as they revolved against prepared 
rabbers, were kept in a constant state of electri- 
fication. Any insulated conductor brought near 
enough to a portion of such a cylinder or plate at a 
distance from the rubber will become charged, the 
dielectric strength of the air breaking down exactly 
as in the case of the lightning-conductor and the 
thunder-cloud. Such is the action of the ordi- 
nary frictional machine ; obviously the conductor 
acquires a charge similar to that on the revolving 
cylinder or 
plate. The op- 
posite charge 
on the rubber 
may be trans- 
ferred to an- 
other con- 
ductor, which 
is usually put 
to earth. Le 
Roy’s or Win- 
ter’s plate 
machine is 
shown in the 
diagi-am ( fig. 

16). 

Essentially 
different in its 
action is the 
electrophoius, 
invented by 
Volta in 1771. 

In its most Fig. 16. 

improved 

modern form it consists of two plates, one of metal, 
and the other of resin, vulcanite, or ebonite backed 
with metal. Insulating liandles can be screwed on 
to the backs of the plates ; and one plate at least 
must be so insulated. The surface of the ebonite 
is firet electrified by friction, and the metal plate 
is brought into close contact with it. The metal 
plate, from its gieater proximitj' to the negatively 
charged suf-face of the ebonite, will be at a lower 
potential than the metal back to the ebonite. If 
these are then brought into contact — conveniently 
effected by means of a metal pin passing through 
the ebonite — a transference of charge will take 
place, so that the metal plate when lifted away 
will be found positively charged, while the metal 
back is left negatively charged. In this machine, 
the original negative electrification on the rubbed 
surface of the solid dielectric is used again and 
again, in accordance with the principles of electro- 
static induction and convection, to produce a 
practically ■unlimited amount of either kind of 
electrification. 

In Nicholson’s ‘revolving doubler’ we have the 
parent form of a number of rotatoi-y machines 
which, like the electrophorus, depend for their 
action upon induction and convection. They make 
direct use of the principle of ‘ doubling ’ discovered 
by Bennet, bj’ which the difference of potential 
between two conductors is indefinitely increased. 
Thomson’s replenisher, which is an important part 
of the quadrant electrometer in its perfected fonn, 
is perhaps the simplest and most compact of these 
machines. In it, a turning vertical shaft of ebonite 
bears, at the ends of a horizontal cross-piece of 
ebonite, two metal pieces called carriers (cc in the 
diagram, which represents a horizontal section). 
These carriers rotate in the region between two 
insulated metal inductors («, b) in the form of 
cylindrical segments. When the carriers are in 
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position AB, they come into niomentarv contact 
wth delicate springs attached to the neighbouring 
inductors ; and when they are in position CD, they 
come into momentary contact with delicate spnngs 
connected bv a metallic arc which is quite insulated 
■" horn tlie inductors. 

Suppose « to he at a 
higlier potential than 
h, and consider what 
C.. ^ takes place as cc 

rotates counter- 
clockwise, as shoum 
by the arrows in the 
figure. In the posi- 
tion AB, the caniers 
are well surrounded 
by the metal shields, 
and will part with 
nearly all the charge 
that maj’ chance to 
be upon them. Just 
before they come 
into contact with the springs in position CD, the 
two carriei's are at different potentials. Hence i 
at the moment of contact with the connecting | 
Springs, a transference of charge will take place 
from the earner near « to the carrier near b. The 
former will thus acquire a negative charge, and 
will move on till it comes within the inductor b, to 
which it will give np nearly all its negative charge; 
while the latter will simultaneously give up nearly 
all its positive charge to a. Thus every complete 
revolution each carrier becomes once negativel3’ 
charged and once positively charged, giving up its 
negative charge to the one induetJor, and its posi- 
tive charge to the other. The induotore therefore 
steadily increase in positive and negative charges, 
or in other words, their difference of potential 
steadily grows. If tlie camere are rotated clock- 
wise, tlie opposite effect will take place, a acquir- 
ing so much negative charge every revolution, and 
b so much positive charge. In the electrometer, a 
is in connection with the charged body, which is 
suspended inside the quadrants. A very elegant 
contrivance enables the operator at once to tml if 
this body is charged to its normal condition. If it 
is undercharged, a few turns of the replenisher in 
the proper direction will bring the potential up to 
its proper magnitude ; if it is overcharged, a few 
turns in the reverse direction will bring the potential 
down to its required value. 

The same pnnciples of induction and convection 
are made use of in the so-called influence machines, 
which in recent years have quite eclipsed the older 
frictional machine. These are generally known 
by the name of their inventors, such as Tdpler, 
Holtz, Bertsch, Voss, and Wimshurst. Of these, 
the Wimshmst is the latest, and apparently the 
most satisfactoiy. It consists of two circular glass 
plates, niounted on a common spindle, and c.apablo 
of rotation in opposite directions witii equal speeds. 
Each plate carries twelve or sixteen strips of thin 
sheet-metal, fixed radially at regular intervals 
apart The.se strips lie on t'iie outside of the closeh' 
opposed glass plates. At the extremities of the 
horizontal diameter of the plates the main con- 
ductors are placed, insulated on glass or vulcanite 
jiillars. Horizontal anns with the usual combs 
project inwards, embracing both idates as far as 
the inner ends of tlie metal stnps. In front is 
fixed a diagonal conductor, called a ‘neutralising 
rod and a similar rod is fixed behind at right 
angles to the one in front. These neutralising 
rods terminate at both ends in a small metal brush, 
wliich touches the metal strips or carriers -as they 
pass. By this contact of brashes and strips, even- 
strip on either pl.atc is, vciy soon after it Inis 
p.assed under the collecting combs, brought into 


metallic connection for a moment with the strip 
diainetricallj- opposite it on the same plate. 



Suppose the principal conductor to be at different 
potentials, then — exactly as .in Thomson’s rc- 
plenisher — the caniers as they leave the brushes 
of the neutralising rod will acquire a charge, 
negative or positive, according as they aiu nearer 
the positivelj’ or negatively charged main con- 
ductor. But, evidentljg each earner pn the one 
plate will act as inductor to the cnrriei-s_ on the 
other plate ; and a moment’s consideration will 
show that this inductive action will everywhere 
accentuate the inductive action of the_ main con- 
ductors. Thus the positive conductor is being fed 
bj' the po.sitive charges brought bj- the strips on 
the upper half of the one plate and on the lower 
half of the other ; while the negative conductor is 
being fed bj' the negative charges brought by the 
strips on the lower half of the one plate and the 
upper half of the other. _ The main conductore are 
provided with arms, which reach out towards caph 
other, and between whose terminal, knobs dis- 
charge takes place. Sparks, _3 to 5 inches in 
length, can easily be obtained with this machine. 

So far we have confined our attention almost 
entirelj- to electrostatic phenomena — i.e. to pheno- 
mena connected arith the e.xistence of a steady 
electric strain in dielectrics. When compelled to 
deal with the transference of so-called charge from 
conductor to conductor, we had regard rather to 
the initial and final equilibrium conditions than 
to the irrtennediate condition of change. This 
condition of change, however, has clcarl.v very 
important energj- relations. In all cases of elec- 
trical discharge there is, in the language of lara- 
dav’, a concentration of the lines of force in a 
cei-tain region of the dielectric, until that becomes, 
as it were, overstrained, and j-ields with a more 
or less evident appearance of part of the'energj- of 
strain in the form of liglit, sound, .and heat. The 
particular manner of transformation into the.'0 
commoner forms of energj- depends on a v.ariety 
of circumstances, siicli as the pressure and tem- 
liprature of the dielectric, the form and relative 
size of the conductoi-s, and .so on. Even if there 
be no such energj- transfonnations apparent to our 
senses, it can lie shown tlmt anj- equalisation of 
potential without increase of total charge ncccs- 
sarilj- results in a loss of electric energj- to the 
sj-stem. 

Thus, lot there be two insulated conductors 
of c.apacities C and C', originallj- at different 
potentials. If thej- are brought to the same 
potential V bj- being connected bj- a thin uire of 
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comparatively insignificant capacity, the original 
charges on the conductors will become redistrib- 
uted, and the final charges will be CV and C'V. 
Whatever charge the one conductor has lost, the 
other has gained. Hence we may write the 
original charges as CV + g, C'V - q, where q is the 
charge which has been transferred fi'om C to C'. 
Now the energy of any charged conductor is 
measured by half the charge into the potential 
I or half the square of the charge ' divided by the 
capacity. Thus the final energy, after equalisa- 
tion of potentials, is : 

4CV2 -h iC'V=, 

while the initial energy was 

^ (CV+g j^ + = hCY- + iC’V^ 


Hence, since ^ is always positive, we 


see that the initial energy is necessarily greater 
than the final energj\ The loss of energy is repre- 
sented by a quantity which is proportional to the 
square oi the charge that has been transferred. If 
we look more closely into the significance of this 
quantity, we see that it represents the electrical 
energy of the system of two conductors of capaci- 
ties C and C' when they are charged each with g 
units of either positive or negative electricity ; or, 
more particularly, it represents the work which 
must be done in carrying g units from the one to 
the other. This is an e.vample of the general 
principle that the work done by the electric field 
in compelling a transference or flow of electricity 
from one region to another is exactly equal to the 
work which must he done against the electrical 
forces in carrying an equal quantity of electricity 
back again. 

It is convenient, especially when the flow of 
electricity is the subject of consideration, to use 
the term Electromotive Force instead of Difference 
of Potential. We may suppose it measured by 
means of the quadrant electrometer. Thus if the 
regions A and B are connected severally to the 
electrodes of the electrometer, the deflection wUl 
measure the electromotive force acting along any 
conducting channel which may he supposed to 
bring A and B into communication. Tlie flow of 
electricity which this electromotive force compels 
will tend to bring A and B to the same potential ; 
and in the ultimate vanishing of the deflection on 
the electrometer we have the evidence of such a 
flow having taken place. But we may suppose 
that, by some means, notwithstanding the con- 
ducting channel between A and B, their difference 
of potential is sustained, so that the electromotive 
force acting along the channel is kept constant. 
Then the electrometer will show a steady deflec- 
tion ; while at the same time a steady flow of elec- 
tricity will take iilace along the channel. This 
flow, whose existence is indicated only indirectly 
by the electrometer, must be measured by some 
one of its direct effects. 

These effects are conveniently grouped into 
physiological,^ thermal, chemical, and magnetic. 

The electric ‘shock,’ experienced when the 
experimenter nsjes himself as a discharging con- 
ductor, is a familiar example of the physiological 
effect of an electric current. The electric dis- 
charge causes a muscular contraction. In 1790 
Galvani observed that the limb of a frog, when 
touched simultaneously by two different metals in 
contact, was convulsed exactly as if subjected to 
an electric shock ; and Volta, following up this 
observation, discovered in ISOO a new source of 
electromotive force which could sustain -an electric 


current through a conductor for a lengthened 
period of time. From this dates the development 
of Galvanic or Voltaic electricity, or, as it is now 
more commonlj’- called, current electricitj’. The 
electric shock, .however, depends upon variations 
in the amount of flow ; a steady current produces 
no shock, except when it is beginning or ending. 

In the electric spark there are of course thermal 
effects; and generally, since, as we have seen, a 
transference of charge or flow of electricity means 
a loss of electric energy, an evolution of heat is a 
necessary conseqrrence. 

Towards the close of last century the decom- 
position of water by an electric discharge was 
observed by Van Troostwijk and Deiman ; while 
with Volta’s electrical discoveries a new era in 
chemistry as well as in electricity was inarrgurated. 

None of these effects, however, give a ready 
method for measuring a steady electric current — 
i.e. the anrorrnt of electricity which is transferred 
across any section of the _ conductor in a second, 
or in any other chosen unit of time. For this we 
rrrust go to the fourth group— -viz. the magnetic 
effects of currents. This branch of the srrbject, 
which irrcludes electro-magnetism, and as a conse- 
quence much of electro-dynanrics, dates from 1820, 
when Oersted of Copenhagen discovered the action 
of a current upon a magnet suspended near it. 
As a matter of history, the discovery was made 
by means of voltaic electricity ; but that there 
was some close relation between magnetism and 
electricity had long been recognised bj’- experi- 
mentalists. Lightning had been known to destroy 
and even I’everae the polarity of ships’ compasses. 
Steel and iron had been magnetised by discharg- 
ing electricity through them ; but the effects of 
such sudden discharges were extremely capricious, 
and quite baffled all attempts to co-ordinate them. 
We may, however, by discharging a Leyden jar 
through a carefully insulated wire suitably coiled 
round a magnet, shoiv that at the instant of dis- 
charge the magnet is displaced. 

The broad fact established by Oersted was that 
eveiy electric current tends to make a magnet set 
itself perpendicular to the direction of the cuirent. 
To make the effect specially apparent, the wire 
conveying the current should be coiled again and 
again round the region in which the magnet is 
placed. The same current is thus brought again 
and again into the vicinity of the magnet, and has 
a proportionately greater effect. An instiniment 
consisting in this way of a coil of wire surrounding 
a magnet, free to rotate in some plane passing 
through the axis of the coil, is called a galvan- 
ometer. The coiled wire must be covered with 
gutta-perclia, silk,, or cotton thread, so that the 
contiguous coils may be insulated from each other ; 
and, for ordinary purposes, the plane of the coil 
should contain the magnet when no current is 
flowing. We may suppose the magnet to be sus- 
pended iiorizontally under the influence of the 
earth’s magnetic field ; then the plane of the coil 
should contain the magnetic meridian (see Mag- 
netism). The ends of the coiled wire are called 
the terminals of the galvanometer. When they 
are connected to conductoi-s at different potentials, 
a current will flow round the coil of wire, and will 
indicate its presence by compelling the magnet to 
move out of its nonnal position of equilibrium. 
The tendency of the cuirent in the coil is to make 
the magnet turn itself at right angles to the plane 
of the coil — i.e. to set itself along the axis of 
the coil, magnetic east and west. But this is 
resisted by the steady action of the earth’s mag- 
netic field. The result is a compromise, and the 
magnet is deflected from its nonnal position in tlie 
magnetic meridian through an angle which de- 
pends on the relative values of the current and 
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tlie earth’s magnetic force. Since the latter is 
practically constant, the angle of deflection rrill 
depend on the value of the current, being greater 
for 'the greater current. It is not our purpose 
under this heading to enter into the magnetic 
relations of currents. For that ive refer to Mag- 
NETIS5I. It is sufficient at present to know that 
in the galvanometer we have an instrument which 
can measure cuiTent, exactly as_ in the electro- 
meter we have an instrument which can measure 
ditlerence of potential or electromotive force. _ 

In discussing the equalisation of potential in 
electrostatics, we purposely confined our attention 
to one metal only. The reason was simply because, 
in general, two difierent metals, or in fact any two 
different conductors, can 
E/Ti never when in direct con- 

tacthe at thesame potential. 
The discovery of this fact 
/ we owe to Volta. Take, 

for instance, any four con- 

' dnetors BAJXB, put them 

g ^ g in series as in the figure, 

and connect the terminal 

members, which are of the 

Fig. 19. same material, to the elec- 

trometer. According to the 
character of the conductors AXB, there may he, 
or there may not he, a deflection on the electro- 
meter. 

( 1 ) If there is no deflection, the two B’s are at 
the same potential ; and yet, according to Volta’s 
dhcoveiy, the three different substances are at 
difierent potentials. This may be shown at once 
by breaking the chain at any of the separating 
surfaces, Mdieii a deflection on the electrometer 
will be observed. During tliis act of separation, 
the separating surfaces, pne of which must of course 
be kept insulated, act like a condenser with a con- 
stant charge, the_ difference of potential clianging 
beeaiise the capacity is clianging. Tlie reason why 
the B’s are at the same potential is that, whatever 
be the differences of potential between B and A 
and between A and X, the difference of potential 
between X and B is always such as to restore B to 
its original value. Tims if the separation of B and 
A gives a deflection of 20 to the right on the electro- 
meter, _ and the separation of A and X gives a 
deflection of 8 to the left, the separation of X and 
B is found to give a deflection of 12 to the left. 

(2) If, however, there is a deflection produced on 
the electrometer, then we know that the two B’s 
must bo at different potentials, so that, if we con- 
nect them by wires to the terminals of the gal- 
v.anometer, a current will be observed to flow. 
Such a combination of materials, in which two con- 
ductors of the same niaterial are kept at difl'erent 
potentials by being linked together by at least two 
other and difl'erent materials, is called a voltaic or 
galv.anic cell. If we join the two terminals either 
directly or by means of any other simple conductor, 
a current will necessarily flow round the circuit. 
But this current mc.ans a transference of charge 
from one conductor to another at a lower potential 
— r.c. a loss of electrical energy which is pro- 
portional to the square of the qu.antity transferred. 
Hence, if, as is practically the case, the electro- 
motive force pr difference of potential remains 
fairly stc.ady, it must be because electrical energy 
is supplied ^ fast ns it is being lost. Consequently 
there must bo in the circuit somewhere an oririnal 
source of energy. In fact it is found that a 
licrmanent electromotive force of the kind just 
described is nlw.ays associ.ated with a tendency 
to chemical action between two at le.ost of the 
members of the chain ; and that, when the circuit 
is complete and the current is Honing, chemical 
changes are going on within the cell. In this c.ase, 


also, we may, by separating the chain at its various 
surfaces, show that at every surface there is an 
electromotive force of contact sustaining a dif- 
ference of potential. But whereas, in the fonner 
case, the algebraic sum of all the differences of 
potential between the successive paii-s of materials 
as we pass along the chain from B to B vanishes 
identically, in the present case it has a finite value, 
which is the total electromotive force of the com- 
bination as measured on the electrometer. A com- 
bination of two or more voltaic cells is commonly 
called a voltaic or galvanic battery. 

There are innumerable forms of voltaic cells, 
built up in different ways of different materials. 
Copper and zinc dipping into dilute sulphuric acid 
is one of the simplest forms. When the coU is 
dosed — i.e. when the copper and zinc are joined 
externally by a wire, a curi'ent will be obtained 
flowing in the wire from the copper to the zinc. At 
the same time the zinc will be dissolved in the acid ; 
and it is from the enei-gy set free_ by this chemical 
action that the electrical enei-gj' is derived. Such 
a single fluid cell is not, however, very steady in its 
action. We shall therefore take ns a type of a good 
cell one of the class known as two-flu'ia cells ; and 
of these we shall choose the Daniell cell. In its 
best form, the Daniell cell consists of copper and 
zinc plates dipping into saturated solution of 
sulphate of copper and semi-saturated solution pf 
sulphate of zme respectivelj' — the liquids being 
also in contact but prevented from mixing by a 
porous septum. Connect the copper and zinc 
plates, or poles as they are technically called, to the 
electrometer. A deflection will be produced which 
i will measure the electromotive force of a Daniell 
cell when it is not being used for the production of 
! cun-ents— i.e. when it is open. We shall take this, 

I provisionally, as our unit electromotive force, and 
we may suppose the electrometer scale gi'aduated so 
as to show unit deflection when the poles of a 
Daniell cell are connected to the electrodes of the 
electrometer. The deflection is such as to indicate 
that the electrode connected to the copper is at the 
higher potential. Hence the copper is spoken of as 
the positive pole, and the zinc as the negative pole. 

Take now a second Daniell cell, connect its zinc 
to the copper of the first one, and connect the free 
poles to the electrometer. The electromotive force 
of the two cells so joined will be double that of one 
— i.e. equal to 2. And generally, when a number 
of cells are an-anged in series (i.e. with the zinc 
of the first joined to the copper of the second, the 
zinc of the second to the copper of the thiid, and so 
on), the electromotive force of this battery ,_ in 
terms of the electromotive force of one cell, is just 
the number of cells composing it. 'riieorctically 
there is no limit to the electromotive force obtain- 
able by means of cells ; practically the difficnlt.v 
consists in keeping a large number of cells in good 
condition. With a large enough battery we can 
obtain efi’ects in eveiy way analogous to the efl’cets 
produced with frictional electricitj'. The electric 
light in its e.arliest form was obtained between 
carbon terminals joined to the poles of a large 
b.atterj’ of cells. Generally speaking, however, the 
differences of potential in electrostatic experiments 
are much greater than the electromotive forces 
commonly used in experiments with electric 
current.s. Thus, the electromotive force of a 
Daniell coll is very much smaller tlian the electro- 
static unit of potential as measured on Thoinson'.s 
absolute electrometer in the manner previously 
described. It would require a battery of about 278 
I Daniell colls set in senes before the electrostatic 
unitpf potential could be obtained ; and it would 
require the use of about 10,400 cells in series to 
compel a spark to pa.=s directly between two parallel 
plates connected to the pole« and di.staiit one-thiid 
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of a centimetre from each other. With such 
comparatively small electromotive forces many 
substances can be used as insulators in current 
electricity which are fairly good conductors in 
• electrostatics. 

If, at the same time that the poles of a cell are 
connected to the electi’ometer, they are connected 
by stout short wires to the terminals of the gal- 
vanometer, the galvanometer needle will be de- 
flected, while tile electrometer deflection will be 
unchanged, or at the most diminished slightly. If 
thin long wires are substituted for the thick short 
connections, a veiy great diminution rvill be observed 
in the galvanometer reading, and perhaps a very 
slight increase in the electrometer reading, the 
apparent electromotive force of the closed cell 
approximating more closely to the electromotive 
force of the open cell. Thus, we may alter the 
current at will by employing different lengths and 
different thicknesses of wires for transmitting the 
current; and yet the electromotive force between 
the poles of the cell is but slightly if at all affected. 
In other words, the current, as measured on a 
galvanometer, depends not only on the electro- 
motive force acting along the channel, but upon 
some property of the channel itself — some property 
independent altogether of electromotive force. 

This property we may indicate by either of two 
words — viz. Conductivity or Resistance. These 
words denote contraries. Thus, a body of small 
conductivity has a great resistance ; and a body of 
low resistance has a high conductivity. Quanti- 
tatively, the one is the reciprocal of the other ; and 
the;^ are measured in terms of current and electro- 
motive force by what is known as Ohm’s Law. 
We now know (see The, Electrical Researches of the 
Hon. Henry Cavendish, edited by Maxwell, 1879) 
that Cavendish had in 1781 established this law, 
and compared the resistances of iron wire and 
various saline solutions to electric discharge through 
them. He acted as his own galvanometer, and 
compOTed discharges by their ‘ shocks.’ As regards 
the historical development of the science, however, 
it is to Ohm that we owe the full statement of the : 
Law (1827). Since his day it has been subjected 
to the severest experimental tests that the scientific I 
mind could imagine, and has stood them all. It is 
really the basis of our whole system of electrical 
measurements ; and is to electric currents what 
the law of gravitation is to planetary motions. 
Ohm’s Law asserts that the resistance of a con- 
ductor is measured by the ratio of the electromotive 
force between its two ends to the current flowing 
througli it. Thus, if E is the electromotive force 
as measured on the electrometer; and I tlie 
current as measured on the galvanometer, and if 
K, R measure the conductivity and resistance 
respectively. Ohm’s Law gives us these relations 

EK = I, E = IR. 

The Law is purely empirical. Assuming its truth, 
we shall liere deduce from it certain relations, which 
experiment accurately verifies. 

The peculiar value of Ohm’s Law lies in the fact 
that the property designated resistance, though 
measured in 'terms of electromotive force and 
current, is absolutely independent of them. Hence 
so long as the physical condition, and therefore the 
resistance, of each conductor remains unaltered, the 
currents in any system of conductors are propor- 
tional to the electromotive forces ; steady currents 
imply steady electromotive forces ; steady electro- 
motive forces imply steady currents. And thus, if 
the potential at one point is steady, the potentials 
at all other points will be steady ; and this means 
that whatever quantity of electricity flows into a 
point must flow out again — for otherwise there 
would be a gain or loss of charge at that point, and 
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therefore a change of potential, which is not con- 
templated. In the particular case of a single 
circuit, it follows that the cuirent is the same at 
every part of it, and must therefore be regarded as 
flowing through tlie Daniell cell from the zinc to 
the copper, as well as through the rest of the circuit 
from the copper to the zinc. 

If a steady current is flowing along a conductor 
of one kind of material, say a copper wire, the 
potential will fall ofl' continuously as we pass along 
in the direction of the current. Let AB be the 
wire, and sup- 
pose the cur- pA 

rent to be flow- 
ing from A to 

B. Join B to ^ ^ 

one electrode _ ^ =:s — 

of the electro- A ^ 

meter ; and let 1 j 

a wire from the V -« i.i.p. -<— y 

other electrode I I I' 

be led to any Fig. 20. 

point P on the 

wire. Then as the point of contact P is moved up 
towards A, the electrometer deflection will increase 
continuously. Even though AB is not all of one 
material, the same steady growth of the electro- 
meter deflection will be shown as the point P is 
made to travel from B to A. Thus suppose AC to 
be zinc, and CB to be copper, and no current to be 
flowing; then according to Volta’s discovery the 
potential, otherwise constant, will undergo an abrapt 
change at the surface of separation at C. But, as 
we have seen, the brass quadrants of the electro- 
meter will not on this account be at different 
potentials, even though P lies in AC. Hence, if 
any difference of potential shoivs itself on the electro- 
meter, it must be because a emrent is flowing along 
AB, Thus we may ex’tend Ohm’s Law to hetero- 
geneous circuits. 

The measurement or, more strictly, comparison 
of resistances is one of the most important opera- 
tions in the modern science of electricity. For this 
purpose we first choose a certain standard, say a 
paiiicular length of a particular piece of wire at a 
certain temperature. It is obviously convenient to 
have a standard which can be exactly reproduced 
should the first standard be lost or in any way 
damaged. Hence scientific men of all nations have 
agreed to use as the unit of resistance the resistance 
of a column of pure mercury 106 millimetres long, 

1 square millimetre in cross-section, at the tempera- 
ture of melting ice. This is called the legal ohm. 
It diflers very slightly from the theoretic ohm, 
which is defined in terms of what are called the 
electro-magnetic units of current and electromotive 
force. See Magnetism. 

Such a mercury standard, tliough fulfilling the 
very necessary condition of accurate reproduction, 
is not convenient for practical use. For this pur- 
pose copies of the ohm must be made in solid wires 
of some metal or alloy. German silver has long 
been a favourite substance for maldng such prac- 
tical standards ; and of late a somewhat similar 
alloy called platinoid has come into use. Ohm’s 
Law at once suggests a method for copjdng the 
standard mercury ohm. First, let the mercury 
column be included in a circuit with a given 
battery' and galvanometer, and the deflection on 
the galvanometer noted. Second, let the mercury 
column be replaced by a wire, and the length of 
the wire adjusted till the galvanometer shows the 
same current. Then, provided that the electro- 
motive force of the battery’ is the same in the two 
cases, the resistance of the substituted length of 
■wire is 1 ohm. We may obviously constnict an 
indefinite number of such copied standards. 

If we put any number of these single ohms end 
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to end in series, we shall get a whole resistance 
equal to as nianv ohms as there are conductoi-s. 
Tiiis is an immeliate consequence of Ohm s Law. 
For since it is the same current that is flqwmg 
through all the single ohms, the fall of potential as 
we pass from beginning to end of any one is the 
same for all ; hence, the fall of potential as we pass 
along, say, tliree is three times the fall as we pass 
along one ; hence, the current being the same for 
the three as for the one, the resistance of _ the 
three must he 3 ohms. A special case of this is 
that the resistance of a wire, otherwise constant in 
its physical relations, is directly as the length. 
The completely general statement is that the resist- 
ance of any sin^e continuous channel is the sum of 
the resistances of its parts. 

Suppose, however, that the single ohms are so 
arranged that they all begin at one point. A, in the 

circuit, and end 
at another point, 
^ Then it is 
clear that they 

— *■ — must . all be 

\ travei-sed not by 

t the same cun-ent, 

but by equal cur- 
2L rents. Hence, 

there will flow 
into A and out of B a current equal to the sum of 
all these equal currents. Thus, if there are, say, 
three single ohms connecting A and B, the total 
current flowing into A and out of B must be three 
times the cuiTent flowing in any one of the 
branches. But for constant electromotive force the 
current is directly as the conductivity, or invereely 
as the resistance. Hence, the conductivity of the 
threefold conductor between A and B is three 
times the conductivity of any one of its com- 
ponents; or, otlierwlse, the resistance between A 
and _B is one-third of an ohm. Here, again, as a 
special case, we find that the resistance of a wire, 
otherwise constant in its pliysical relations, is in- 
versely as the area of its cross-section. The com- 
pletelj' general statement is that tlie conductivity 
of a multiple channel whose branches all begin at 
one point and end at another, is tlie sum of the 
conductivities of the branches. These multiple-arc 
anangements, as they are technically called, are of 
peculiar value in all electrical investigations and 
applications. Cavendish, who states the law of the 
double-branch circuit with jvarticular accuiacy, was 
the firet experimenter wlio used the arrangement. 
By dischar^ng a Leyden jar througli a branch 
circuit consisting of an iron wire and his own body 
lie obtained a certain sensation, wliich he coiiiparell 
with the sensation produced when a column of salt 
water was substituted for the iron wire. By adjust- 
ing tlie length of the salt-water column until tlie two 
.shocks felt equally intense, he had data from which 
a comparison of the resistances of iron and salt 
water eoiild be made. Tliis comparison Cavendish 
gixvc in a paper published in 177G, without, how- 
ever, giving his method of experiment, wliich lay 
hidden in tlie unpublished inanubcripts for fully a 
ccntuiy. His result was that iron conducts b55,555 
times better than saturated solution of salt, a 
result in remarkable agreement with modem 
galvanometer measurements. In comparing rasist- 
ances of materials, we must find the resistances of 
portions which have tlio same length and tlie s.amc 
cro'-s .section. The results given above, connecting 
the measured resistance of a conductor with its 
dhnensioiis, enable ns to cflcct this comparison 
without dilliculty. Thus, if r is the re.sistance of a 
w ire of length /, and cross-.section s, the quantity 
rsjl evidently measures the resistance of a wire of 
! unit length .and nnit cross-section. If the unit 
length Is a centimetre, and the nnit area a square 


centimetre, the quantity wliich measures this resist- 
ance is ealled the specie resistance of the material. 
The substance which has tlie smallest specific 
resistance is the best conductor of electricity. The 
best conductor is silver ; but copper is nearly as 
good. The specific resistance of iron is nearly six 
times that of copper, and that of mercury nearly 
sixty times. 

In Cavendish’s experiment just described, the 
iron wire acted as a slinnt in tlie circuit of jar and 
body ; for the resistance of the iron wire was much 
less than the resistance of the body. Hence, the 
discharge through the wire w’as proportionately 
greater than the discharge through tlie body. In a 
double-branch circuit the 'cun-ent divides itself into 
two parts, wliich by Ohm’s Law- must be directly 
as the conductivities of the branches. If we put 
the galvanometer in one of the branches, we may, 
by adjusting the resistance in the other branch, 
vary the current in the galvanometer through a 
very large mnge, wliile the total ciiirent supplied 
by the Lattei-y remains constant. Let AB be a 
wire of unit resistance, forming part of a circuit ; 
and let the 
points AB be 

connected to - 

the terminals / 

of the galvan- / 

ometer, wliose ^ g ^ \ 

resistance we / ] 

shall suppose I J 

to be very gi-eat X — , | , | , 1 1 1 

compared to i i i i 

the resistance Fig. 22. 

of the wire AB, 

say, 5000 ohms. If i is the cuiTont as measured on 
the galvanometer, 6000 i is the eleetromotiye force 
acting along AB ; and this multiplied by the con- 


ductivity of the double-branch portion lying be- 
tween A and B will give the total current entering 
at A and leaving at B. The condiictivities arc 1 
and TTiVir respectively, so that is the coiidiic- 
ti\Ity of the whole ; and, hence, 5001 i is the total 
cuirent supplied by the battei-j’’. Suppose, now, 
that instead of connecting the galvanometer ter- 
minal with B, we connect it with B', where BB' 
represents another ohm of resistance. Then if f is 
the current in the galvanometer, we have 5000 f' as 
the electromotive force between A and B'. Tlie 
conductivity of the double-branch portion is now 
i + ysVr. i-e. iWiOr 5 hence, the current supplied 
by tlie battery is 2501 i'. But in almost all cases 
of importance — except when extremely accurate 
results are wanted — the fourth significant figure 
in any number is negligible. Indeed, very few 
galvanometers can be trusted to measure currents 
to such an extreme of accuracy. Hence, the resist- 
ance of the whole circuit is practically the same so 
far as the possible measurement of current is con- 
cerned — i.e. the enn-ents 5001 i and 2501 »' arc 
equal ; and, hence, to the degree of approximation 
stated f'=2(. In 'short, the galvanometer of high 
I resistance used in the way just described, in which 
tlie main cun-ent is sliunted throngii a compara- 
tively small resistance, really mea.surcs the clcctro- 
inotive force between the ends of the shunt. For 
many purposes wo may use such a higli-resistance 
galvanometer instead of the electrometer. 

From w-hat has just been said regariling tlie 
accuracy to whicli a galvanometer defleclioq may 
be read, it is evident that if the comiiarison of 
re.sistancc.s depended on the measurement at current, 
it would be imiiossible to compare resistancc.s to 
any very great degree of accuracy. Tlio compan- 
son of resistances may, however, be eflected by the' 
metliod known as the Wheatstone bridge, w-ithoiit 
so much as a single measurement of cither electro- 
motive force or current. 
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Consider the case represented in fig. 23, in 
wliicb the current from a batteiy is made to flow 
along two distinct channels from A to B. Along 
each the potential falls from its value a at A to its 
value b at B. Hence, for any point P in the one 
branch there must be a corresponding point Q in 
the other which has the same potential, v, say. 

Let the points P 
and Q he joined to 
the terminals of 
the galvanometer, 
G. Because of 
the equality of the 
potentials at P 
and Q, no cunent 
will flow through 
the galvanometer, 
however -strong 
the cuiTents may 
he in APB and AQB. Thus, as no cun-ent flows 
between P and Q, the current in AP must he the 
same as the current in' PB, and the current in AQ 
must he the same as the cun-ent in QB. Hence, 
by Ohm's Law, the i-esistances of AP and PB must 
he proportional to the electromotive forces acting 
along them — i.e. in the ratio (a-i>)/(n-6). Simi- 
larly the same ratio expresses the ratio of the 
resistances of AQ and QB. Thus the existence of 
no cun-ent in the galvanometer circuit — a condition 
which admits of the most delicate of teats — ^implies 
that the resistances of the four hranches AP, AQ, 
PB, QB form a simple proportion, any one foi-niing 
the fourth proportional to the other three properly 
taken. Two equal lengtiis cut off from a fairly 
uniform wire may he assumed to have approxi- 
mately equal resistances. Let them he the 
hrancnes AP, AQ. Let PB he the standard ohm. 
Then, by adjusting the length QB of a given wire 
till no current flows through the galvanometer, we 
obtain a copy of the ohm, accurate if the resist- 
ances AP and AQ are really equal to each other. 
Suppose, however, that they are not quite equal, 
hut that AP/AQ is equal to 1 -t w, where u is 
usually a small quantity, and that therefore 
AQ/AP = 1/(1 + (o). Let I he the length of wire 
required in QB when the standard ohm is in,PB, so 
as to satisfy the condition of no cuirent in PQ ; 
and let V he the length of the same wire required 
in PB when the standard ohm is in QB, so as to 
fulfil the same condition. The lengths I and I' will 
differ so slightly that we may assume them to he 
accurately proportional to their resistances. If L 
is the length of wire 'whose resistance is accurately 
1 ohm, then evidently 

f = L (1 -j- u)“^, /' = L ( 1 -I- w) ; 
and hence, multiplying we find 
IV =1^--, 

or the length of wire whose resistance is 1 ohm is 
the geometric mean between the lengths whose 
resistances balanced the standard ohm in the two 
cases desci-ihed. This discussion is an illustration 
how, from a first approximation, a second and 
much closer approximation can he obtained. 

To facilitate operations in the measurement of 
resistance, it is expedient to constnict a series of 
graded resistances, which are multiples and occa- 
sionally suhmultiples of tlie chosen unit of resist- 
ance. We may obtain, in the manner just 
described, any number of copies of the ohm. Then, 
by putting two in series in the one ai-m of the 
Wheatstone bridge, we can measure off a piece of 
wire having a resistance of 2 olims ; and so on, step 
by step, we can me.osure off lengths of suitable -wires 
whose resistances will he any imaginable number 
of ohms. Again, by putting in the .arms AP, AQ 
very different resistances, say 10 ohms and 1 ohm. 


we can consti-uct resistances of fractions of an ohm 
— ag. if PB is 1 ohm, QB will be tlie tenth of an 
ohm. Por such fractional resistances thick wires 
or many^ strands of thin wires in multiple arc must 
be used. For the higher resistances tliin wires are 
convenient. Suppose we have, in this w.ay, con- 
stnicted resistances haidng the values 1, 2, 3, 4, 10, 
20, 30, 40, 100, 200, 300, 400, 1000, 2000, 3000, 
4000, 10,000, 20,000, 30,000, 40,000 ; then we may 
by proper combination express any integi-al number 
of olims from 1 up to 100,000. Thus, the resistance 
7956 is built up of 4000, 3000, 400, 300, 200, 40, 10, 
4, 2. There are several ways in which these twenty 
resistances can be arranged so as to admit of rapid 
combination of any required number. Such an 
arrangement is called a box of resistance coils, or 
simply a resistance box. It is an indispensable 
part of tlie apparatus of a phj-sical laboratoiy. 

We have already seen that the passage of an 
electric current me.ans a loss of electric energj-. 
What becomes of this energy — i.e. into what other 
form is it transformed — is a question which requires 
to be answered. The answer was fully given by 
Joule of Manchester in a magnificent series of 
experiments on the heating effects of electric 
currents. It was early recognised that the electric 
cun-ent and electric discharge had a heating effect 
on the conductor along wliicli the ciment flowed or 
the discharge took place. As early as 1801, verj- 
soon after tlie discovei-j' of voltaic electricity, 
AVollaston exhibited before the Royal Society the 
glowing of a thin wire joining the poles of a cell. 
To Joule, however, we owe the complete statement 
of the irreversible heating effects of cun-ents. In 
1840 he published the important result that ‘ when 
a current of voltaic electricity is propagated along 
a metallic conductor, the heat evolved in a given 
time is proportional to the resistance of the con- 
ductor multmlied by the square of the electric 
intensity.’ 'The heat so evolved fully accounts 
for the electric 'energj- lost. Suppose we have an 
electromotive force E driving a current I through a 
resistance E. E is the measure of the work done 
in transferring unit of electricity along the channel. 
Now I is the amount of electricity transferred in a 
second of time. Hence the product El measures 
the work done per second by the electromotive 
force in driving the current I. But bj- Ohm’s Law 

EI = RI = ; 

and this is the veiy quantity which Joule showed 
appeared as heat in the wire. Here evidentlj- we 
have a thermal method for comparing resistances. 
Set the various conductors in series, so that thej- 
are traversed bj' the same cun-ent. Then the resist- 
ances are proportional to the heats developed in 
them. To measure the heats so evolved we must 
know the rise of temperature and the thermal 
c.apacity of each conductm-. 

If a very thin wire forms a part of a circuit, it is 
there that we shall best observe the effect of the 
heating. For the he.at evolved per unit length of 
anj- conductor is directlj- as the resistance— i.e. 
invereelj- as the cross-section. But, with the circuit 
all of one material, the rise of temper.ature is 
directlv as the heat evolved and inversely .as the 
mass heated ; and the mass per unit length is 
directlj- as the cross-section. Thus the nse of 
temperature is inverselj- as the squ<ave of the cross- 
section — i.e. inverselj' as the fom-th power of the 
di.ameter. 

This is the principle of construction of the in- 
candescent electric lamp, now so common a fource 
■ of illumination (see Electric Light). A thin nl.a- 
ment of carbon is made to glow bj- the passage pf a 
powerful current along it. To prevent the ‘ burning 
awaj' of the carbon in air, it is inclosed in a her- 
meticallj- sealed glass vessel quite empty of oxj-gen. 
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As an example of the magnitude of the Joule 
effect in a conductor of given resistance traversed 
hy a given current, let us take a resistance of 10 
ohms, along which the electromotive force is emral 
to that of one Daniell cell, then the heat evolved in 
an hour will bo about 100 gi-amme-degi-ee units of 
lieat — i.e. an amount of heat capable of raising the 
temperature of 100 grammes of water by 1° centi- 

grade. _ . i i 

So long as we are dealing with metals or simple 
conductors like carbon, the currents derived from 
the Daniell cells in the circuit do not appreciably 
change in value from the first instant onwards for 
several hours. If the cunents are powerful enough, 
there irill he slight diminution during the first few 
minutes, due to tlie heating of the conductors ; for 
the resistance of nearly all metals increases with 
rise of temperature. But this effect will not in 
general he appreciable. 

A veiy ditlerent set of phenomena confronts us 
when we introduce into the circuit a conductor like 
a solution of sulphuric acid, or of any sulphate, or 
indeed any ordinary chemical compound, either in 
solution or in a state of fusion. Such conductor's 
can transmit currents only at the expense of their 
constitution ; or, in the words of Faraday, in them 
‘ the power of transmitting the electricity across 
the substance is dependent upon their capability 
of suffering decomposition.’ Such substances — the 
whole terminology of the subject was introduced in 
1834 by Faraday — are called electrolytes ; the con- 
ductors by whiclr the crrrrent enters and leaves the 
electrolyte, the electrodes; and the whole process 
by which chemical comportnds are decomposed by 
means of electric currents is named clectroly<iis. 

Take, for example, a dilute solution of sulphuric 
acid nearly filling a glass vessel. Dip into this 
electrolj’to two platinum strips, some little distance 
apart and not touching. These are the electrodes ; 
and it is important in such an experiment to choose 
as electrodes materials for which the electrolyte 
has no chemical affinity. In this respect platinum 
is, over all, by far the mOst satisfactorJ^ Now 
connect the one platinrxm strip 
_ to one pole of a Daniell cell, 

(r.) and the other to one of the 

' 5 j ^ terminals of the galvanometer, 

j j The other terminal of the gal- 

vanometer and the other pole 

^ of the cell m.ay be connected 

^ |l|l at will, so as to complete the 

m 1 circuit. 'When in this way 

p. 24 circuit is completed, a 

‘ cuiTent will be observed flow- 

ing through the gal vanometer; 
but this current will very soon become extremely 
feeble, and, even though it may not altogether 
vanish, will produce no continuous decomposition 
of the fluid. Let now a second Daniell cell be 
added as sliouTi in fig. 24, xvhere B is the batten' 
of two Daniell cells, G is the galvanometer, and 0 
is the electrolyte. Then the galvanometer will 
indicate the existence of a pronounced current, 
lyhich during the first few moments will fall con- 
sidcrablj' below its original intensity, but will 
nltimatelv reach a stc.ady value. At the same 
time small bubbles of gas will appear at the surface.s 
of both electrode!, and will fom steady ascending 
stre.ams in the electrolyte. These products, or 
ions as Faraday called them, niav he collected in 
separate vessels, as shown in fig. 27, where the 
gases accumulate at the top of test-tubes inverted 
over the electrodes, grailnallv pushing out the 
liquid which at first filled these tubes. It will be 
noticed (hat the volnme of gas given ofl' from the 
one electroile Is twice that given off from the other ; 
so that if the test-tubes .arc exactly the same sire, 
the one will become quite emptied' of liquid when 


the'other is only half-emptied. The greater volume 
of gas accumulates over the electrode by which the 
current leaves the electrolyte. When tested, the 
gas which comes off in greater Quantity will he 
found to be hydrogen, and the other oxygen. In 
fact ave have fiere separated from one another the 
constituents of water — ^H^O. We may therefoie 
say that, whatever the intermediate stages of the 
process may be, the final result of passing a current 
through dilute sulphuric acid is to decompose 
water. 

The characteristic points to be noticed here aio 
that one Daniell cell cannot decompose water ; that 
when two or more are used, the current markedly 
falls off in intensity during the first few moments ; 
and that, when the cun'ent has become constant, 
steady streams of bubbles of gas ascend through 
the liquid from the surfaces of the electrodes, and 
from them only. These are some of the charac- 
teristics peculiar to electrolytic conduction ; and, 
when present, any one of them is sufficient to 
distinguish an electrolyte from a simple conductor. 
We shall discuss them more fully in order. 

( 1 ) Exactly as one Daniell cell cannot decompose 
one electrolytic cell of dilute acid, so two D.aniell 
cells cannot decompose two electrolytic cells. Take, 
for ex.ample, a ti'ongh filled with dilute acid, and 
forming with its inatinum electrodes one long 
clectrolj'tic cell, C, which is 

traveled by a current from p 

two Daniell cells, B. A dis- |] 

tinctdeflection willbe obseived j — [' 

on the galvanometer, G, .and — ^ 
the ions irill be given off at 
the electrodes. Now, let a 

platinum plate, P (shown l|l| . 

dotted in ng. 25), of exactly 
the breadth of the trough 
be inserted somewhere be- 2o. 

' tween the electrodes, and 
pushed down till it comes into close contact 
with the bottom of the cell. ‘ Verj' soon the current 
Mill die aM-ay, or only a vei-j' feeble one will 
remain, M-hich' Von Helmholtz has shoM’n to be duo 
to the presence of free g.ases dissolved in the 
electrolyte. There Mill, hoM'ever, be no continuous 
production of ions at the electrodes, even in cases 
in Miiich this feeble current has not been eliminated. 
The reason is simply tliat by so partitioning an 
electrolytic cell M-e re.ally nitalcc it into tM'o. To 
obtain distinct decomposition in these tu’O cells M-e 
must use four Daniel! cells in series ; and then wc 
should observe the ions given off not only at the 
terminal platinum plates, but on both sides of the 
p.artition plate. Thus it appears that the process 
of electrolysis is 

question of' cur- 

rent, but .also a / 

question of elec- / 

tromotive force. '—iP -- 

(2) To study f L ''X 

more closely th'e >. I \, 

second point in- \ 

dicated, take \ 

tM'o platinum 'O — / 

strips p, q, j 

thoroughly y 

cle.aned hy heat- 1 1 1 1 1 

ing in a fl.amc to Dili 

bright i-cdness, pig 26. 

dip them into 

the electrolyte, and connect them to the electro- 

meter. The electrodes being both clean, platinum 
M'jll have the same contact electromotive force 
M-ith the electrolyte, so that they will ho at the 
same potenti.al. Hence the clccfrometcr M’ill show 
zero deflection. Nom- put the electrolytic cell in 
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circuit ^vi til tlie galvanometer and a battery of two 
or more Daniell cells ; and suppose the current to 
flow from p to q through the electrolyte. Then it 
may be observed that, as the current through the 
Galvanometer falls off during the first stages, the 
dift’erence of potential between ^ and o' as measured 
on the electrometer increases. If we apply Ohm’s 
Law to the portion between p and g, we see at once 
that the ratio E/I has considerably increiised. 
This ratio, which for simple conductors measures 
the resistance, we shall speak of as measuring the 
Impedance. Impedance in fact is a more general 
term, synonymous vdth. resistance for steady 
currents through metals and simple conductors, 
but including other quite distinguishable properties 
when electrolytes are the conductoi-s, or when the 
current is variable. It should be mentioned that 
during these early changes in current and distribu- 
tion of potential the temperature of the circuit has 
not appreciably altered, so that we are precluded 
from explaining the effect as due to increase of 
resistance in virtue of rise of temperature. 

After the current has become steady, let the 
circuit be broken. The galvanometer needle -will 
siving back to zero ; but the electrometer needle 
will swing back only a certain distance, and then 
continue slowly and more slowly back towards 
zero. Thus, after the current from the batterj' has 
ceased to flow, the electrodes in the electrolytic 
cell remain at different potentials, and will remain 
so for an indefinite period. This phenomenon is 
called the Polarisation of the Electrodes. From 
being in a state of electrical identity these elec- 
trodes have been brought, simply through the 
agency of a current, into a condition of electrical 
■dissimilarity. In other words, the electrolytic cell 
has virtually become a voltaic cell ; the electrodes 
have become poles at different potentials. 

Let now the polarised cell be joined up in circuit 
with the galvanometer — i.e. let a wire be set in 
where the battery at first was. The electrode p 
being at a higher potential than the electrode q, a 
current will flow from p to q through the .galvan- 
ometer, and from qto p through the cell — ^i.e. in a 
direction contrary to the direction of the cuiTent 
which first circulated in the circuit. As this current 
flows, the deflection on the electrometer will rapidly 
fall off, until veiy soon the potentials of and q 
will be practically equalised, and the current will 
disappear. Thus although, because of the polarisa- 
tion of the electrodes, the electrolytic cell has at 
first all the virtue of a voltaic cell, this virtue is 
rapidly lost when it is used as a source of current, 
for there is nothing to sustain it. 

In this polarisation of the electrodes we have one 
explanation of the increased impedance of the cell. 
As soon as the current from an extenial source 
begins to pass through, decomposition begins in the 
electrolyte. The ions accumulate on the platinum 
electrodes, which become coated with oxygen and 
hydrogen gases. They are no longer platinum, 
platinum, dipping in an electrolyte ; but oxygen- 
iscd platinum, hydrogenised platinum, dipping in 
the same. Of these tlie latter is eminently oxidis- 
able, just as the zinc is in, say, a simple platinum 
zinc voltaic cell. Hence the liydrogenised platinum, 
which is that by which the original current left the 
electrolyte (q in fig. 26), behaves like the zinc in 
an ordinaiy cell, but behaves like the zinc only so 
long as it Ls hydrogenised. When, then, the polar- 
isecl electrolytic cell is included in a circuit other- 
wise free of electromotive force, a short-lived current 
will flow at the expense of the electromotive force 
of polarisation, its energy being derived from the 
reunion with their appropriate associates in the 
water molecule of the oxygen and hydrogen cling- 
ing to the platinum electrodes. We may express 
the result very simply in symbols, thus : Let E be 


the electromotive force acting round the circuit, r 
the resistance of the electrolytic cell iv/ien there is 
no polarisation, s the resistance of the rest of the 
circuit (galvanometer, battery, and connections). 
Tlien if I be the initial value of the current before 
polarisation sets in, we have, by Ohm’s Law, 

I(r -t s) = E. 

But at once polarisation begins, and the reversed 
electromotive force due to it more or less quickly 
attains its maximum value e. If J is the final 
value of the current, we have, by Ohm’s Law, 

J(r -t s) = E - c, 

in which E and r are supposed to be the same as 
before. Evidently J is less than I. Again, if we 
write the quantity e in the form JA, where k 
measures something of the nature of resistance, we 
may at once transform the equation thus : 

J(k + r + s) = E. 

The quantity (k + r) measures the impedance. 

The unavoidable production of this reversed 
electromotive force due to the polarisation of the 
electrodes is a great hindrance in the way of 
mea-suring the true resistance of electrolytes. If 
we put an electrolytic cell into one arm of a 
Wheatstone bridge, and operate as we do in the 
case of simple conductors, we should measure the 
impedance, not the resistance. Suppose, however, 
that we have in some thorongblj' satisfactory 
manner measured the true I'esistance, which perhaps 
might be best defined by Joule’s Law in terms 
of the heating effect of a given cun-ent in a 
portion of the electrolyte far removed from the 
electrodes, even then we should be in doubt as to 
the tme significance of the rest of the so-called 
impedance. We see that the electromotive force 
of polarisation explains a part ; but does it explain 
all?_ Its existence depends on the accumulation of 
the ions at the electrodes, and it is quite conceiv- 
able that the existence of such accumulations may 
mean an extra resistance in the true sense of the 
word. 

(3) We pass now to the consideration of the ions 
themselves. As we have seen, the electrolysis of 
dilute sulphuric acid results in the appearance at 
the electrodes of oxygen and hydrogen. The 
oxygen is given off where the cun’ent enters the 
electrolyte, and the hydrogen is given off where the 
current leaves the electrolyte. A very simple 
experiment will show that the amount of water 
decomposed in a given time is proportional to the 
current as measured on the galvanometer. Suppose, 
for instance, that Math two Daniell cells in the 
circuit, the test-tube over the negative electrode in 
the electrolyte fills with hydrogen in 20 minutes. 
Then, if four Daniell cells are put in circuit, and 
the external resistances slightly adjusted so as to 
make the galvanometer indicate double the former 
current, the test-tube will be filled with hydrogen 
in 10 minutes. With six cells, and three times 
the original current, the tube will be filled in 
6J minutes, and so on. Thus we may compare 
currents by the quantities of a ^ven electrolyte 
which they decompose in a given time. Faraday’s 
voltameter, as shown in fig. 27, is intended for 
this purpose. As compared with a Galvanometer, 
tlie voltameter has the obrious disadvantage that 
it cannot measure a cuiTent at once, but only after 
the cun-ent has been flowing for some time. Hence 
it measures only the average current during this 
time; so that unless we know the current to be 
verj' constant we cannot draw sure conclusions from 
the indications of the voltameter. Then, again, 
tliere are other sources of error which must be 
guanled against if anything like accurate results 
are desired. Thus, in Faraday’s voltameter, the 
gases, as they collect in the test-tubes, are at 
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somewhat iliminishecl pressures in the early stages, 
so tliat their volumes do not grow quite propor- 
tionately with their-masses. But a greater source of 
error lies in the fact that'all the gas given off does 
not collect in the tubes. Some remains dissolved 

in the fluid, and tliis 
n is specially true of the 

(I oxygen, which, besides, 

comes off partly in the 
denser form of ozone; 
and some (as the pheno- 
It V { menon of polansation 

shows) remains clinging 
s ! to the electrodes. For 

j --- ordinai'y pui-poses, how- 

I ever, the volume of 

UJf hydrogen given off in a 

given tube is a fairly 
y accurate measure of the 

current effecting the de- 
composition, and may be 
used for gauging galvan- 
ometers — i.e. for finding 
■ wliat deflection corre- 

=^“, sponds to the chosen unit 
olcun ent. For that pnr- 
:^rPi pose we must know now 

v-ivji '■ , 1,1. ' muchwateraunitcuiTent 

can decompose. Now, 
^’S 27. ,is proved bj’ Faraday, 

equalcuirents decompose 
equal quantities of a given electrolyte in equal times 

— i.e. wherever and wliencver one milligramme of 
water is decomposed in one minute by a particular 
current, that current has a definite absolute value. 
The numerical measure of it will depend of course 
on the particular units of lengtli, time, and mass 
wliich are adopted as the fiimlamental units (see 
Units). It is evident, then, that electrolysis gives 
us a nieans of measuring a current in terms of a 
quantity of matter decomposed. To obtain absolute 
measurements of currents with a galvanometer wo 
reniiire to know tlie magnetic field in which the 
galvanometer needle hangs, and the dimensions and 
airangement of the coils of wire constituting the 
galvanometer; but for absolute measurements of 
currents by means of electrolysis we have to do 
only with measurements of mass. 

Now, not only is the amount of any electrolyte 
decomposed proportional to the strengtii of ciiiTcnt 
used, but the amounts of different electrolytes 
decomposed by the s.ame current liave a definite 
numerical relation to one another— a relation which 
Far.aday showed to linve a most essential connection 
with the known laws of chemical combination. 

Let ns take, for e.xnmple, throe electrolytic cells 
—the firet, an ordinary voltameter witli dilute 
siilplmrio acid .as electrolyte; the second, a V- 
shaped tjibe containing fused .silver chloride svith a 
silver wire for negative electrode and a piece of 
carbon for positive electrode; and tlie tliird, a 
.solution of sulphate of copper with copper electrodes. 
Let these electrolytic cells be put in series, and a 
sufllciently strong current p.assed through them. 
In the first— the voltameter — oxygen and hydrogen 
will collect ; in the .second, chlorine will appe.ar at 
the carbon, and may bo collected, while silver will 
be deposited on fhe silver wire; and in the tliiid, 
coiipcr will be deposited on the negative electrode, 
while the positive electrode will giadually dissolve 
away. After the current hius flowed 'for some 
time, me.asnre the ninount.s of gases collected, and 
the amounts of silver and copper deposited. The 
last two arc easily mensured by simply wei'diin" 
the electrode.s before and after the p'rocess— the 
increments of mass of the silver .and copper avhich 
acted as the negative electrodes in the silver and 
copper salts respectively giving at once the amounts 


deposited on them. Suppose, for example, that 2 
milligrammes of hydrogen and 16 milligrammes of 
oxvgen have collected in the voltameter; then it 
will be found that 70’8 milligrammes of chlorine 
have collected over and on the carbon, 216 milli- 
grammes of silver have been deposited on the 
silver, and 63 milligrammes of copper on tlie 
copper electrode. Now these nunibere me.asure 
what are called the chemical equivalents of these 
substances- they are proportional to the qu.antities 
which enter into similar combinations. Thus, in 
hydrochloric acid, for eveiy 2 giammes of hydrogen 
there are 70’8 grammes of chlorine ; in cnpric 
chloride, for every 70 '8 grammes of chlorine there 
are 63 grammes of copper ; and so on, right through 
all the related compounds of these substances. See 
Atomic Theory. 

hlax^vell has thrown Faraday’s fundamental 
laws of electrolysis into a suggestive fomi by first 
defining the electro-chemical etjuivalent of a sub- 
stance .as that quantity ‘ which is electrolysed by a 
unit of cun-ent passing tbrough the substance for a 
unit of time, or, in other words, by the passage of a 
unit of electricity.’ Then the law of electrolysis is 
that ‘the mimbeV of electro-chemic.al equivalents of 
an electrolyte which are decomposed by the pass, age 
of .an electric cunent during a given time is equal to 
the number of units of electricity which are trans- 
ferred by the current in the same time.’ Now 
during electrolysis the products of decomposition 
luipenr onij' at the electrodes, and nowhere else. 
Tlie electrolyte consists in fact of two groups of 
components, chemic.ally bound together eveiywlieio 
throughout the liquid. But therteady appearance 
of the ions at the electrodes shows that the two 
gi'oups of components must be steadily travelling 
in opposite directions tlirougli tlie electrolyte. 
Hence it follows that although these molecular 
groups are chemically bound togetiier eveiywhero 
tliroughoiit the liquid, the individual component 
groups aie constantly changing their associates. 
For example, in the case of the electrolysis of fused 
silver chloride any individual silver molecule is 
handed on, so to speak, from chlorine molecule to 
chlorine molecule till it reaches the negative 
electrode and is deposited there. At the same 
time, each individual chlorine molecule passes in 
the other direction from union with one silver 
molecule to union with the next, until finally it 
reaches the positive electrode and becomes free 
— i.e. there is const.ant dissociation and recom- 
bination going on in the .sub.stanco of the elcctrq- 
lyte. Clausius (1857) supposes that this proce.ss is 
going on in tlie liquid at all times ; but tliat, when 
an electromotive force acts upon it, a direction of 
motion i.s given to the component molecules in 
their momentarily free condition, so that they drift, 
the one set of components with the electric ciincnt, 
the other set against it. The feeblest electiomqtive 
force is sn/Iicient to compel a certain drift of Son’’, 
which we may suppose to be conveying the cunent 
of electricity by a Kind of convection througli the 
liquid. When the ions reach tlie electrodes, tljcy 
no longer find ions of the opposite kind to cornliine 
with, and begin to accumulate on the clcctrodc.s. 
But for this a finite electromotive force is necc.ssary ; 
for with the accumul.ation of ions on the electrodes 
a roveised electromotive force — the so-called elcctro- 
morive force of polarisation — begins to shoiy itself. 
This grows with the accumulation of the ions up 
to a certain point; and if the external electro- 
motive force is not greater than the clecfromotiye 
force of polarisation so produced, the current will 
cease to How, or at least be so enfeebled a.s to be 
practically usele.ss in causing olcctrolvsis. 

Tlie ions, as they apjie.ar at the eloctiodcs, niav 
not be the real comjionents of the electrolyte which 
are being urged in opposite directions through 
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the liquid. In the case of fused silver chloride, the 
ions are no doubt these very components ; hut, in 
tlie case of dilute sulphuric acid, we have no right 
to regard hydrogen and oxygen as the real original 
products of electrolysis. Indeed, we know hy ex- 
periment that the purer the water the greater its 
resistance ; so that we have every reason to believe 
that absolutely pure water is a non-conductor and 
cannot he electrolysed. Probably the secondary 
actions which in_ the case of dilute acid transform 
the real original ions into oxygen and hydrogen may 
. he somewhat similar to what is certainly part of 
the action when a solution of sulphate of soda 
is electrolysed. ; The components of the molecule 
NujSOj are Na 2 and SO.,— i.e. sodium and what is 
called sulijhioh. The sodium molecules drift with 
the current, the sulphion molecules against it. But 
the sodium, when it appears at the negative elec- 
trode, at once acts chemioallj’ on the water, forming 
soda, Na^O, and liberating hydrogen. Ho. Again 
at the positive electrode, the sulphion not being 
able to exist in the free state, breaks up into SO 3 
and 0 ; and then the sulphuric acid is dissolved up 
in the water, and oxygen is given oft’. Thus, again, 
the constituents of water, H„0, appear as the 
ions, exactly as in the case of the dilute acid. 
Here, however, the molecule of the electrolyte is 
not really NaoSOj, hut has so much water united 
with it. Thus there may he a direct decomposition 
of water, as well as of the sulphate of soda. What- 
ever the real process of electrolysis, it is certain 
• that in many cases secondary chemical actions quite 
mask it. These secondary actions do not, however, 
aflfect the accuracy of the law of electrolysis. What- 
ever be the apparent products of decomposition, 
these, if they can he caught and measured, will 
appear in quantities proportional to their chemical 
equivalents. It is further evident that if one 
electro-chemical equivalent of an electrolyte is de- 
composed, it must he decomposed into components 
chemically equivalent to one another and to it. 
Hence it is enough to measure carefully the electro- 
chemical equivalent of one of the ions or products 
of decomposition. By means of a table of chemical 
equivalents we shall then be able to calculate the 
electro-chemical equivalents of given electrolytes. 
So many are the causes, both physical and chemical, 
which tend to disturb the perfect accumulation of 
the ions on or over the electrodes, that the accurate 
experimental determination of the electro-chemical 
equivalent is a matter of gieat difficulty. Large 
copper electrodes in copper sulphate yield fairly 
good results ; hut the only completely satisfactory 
combination is a particular solution of nitrate of 
silver with pure silver electrodes. The electrolysis 
of this electroljrte by means of a cuirent, whose 
strength should he adjusted to the size of the elec- 
■ trodes, so as to -give a particular amount of current 
per unit area, is accompanied hy an accurate trans- 
ference of so much silver from one electrode to the 
other. In other words, the one electrode loses as 
much as the other gains, a degree of perfection 
which is hardly ever attained in other oases. Kecent 
independent determinations by Kohlrausch and 
Kayleigh agree to the fourth simificant figure ; so 
that we may safely saj' that tlie unit of cuirent 
known as the ampbro ■will reduce out of a solution 
of nitrate of silver 1T18 milligrammes of silver per 
second. This therefoi'e is the electro-chemical equiv- 
alent of silver. Now in chemical combinations 
216 grammes of silver correspond to IS grammes 
of water and to 65 gramines of zinc. Hence a 
simple calculation gives •0932 milligrammes as the 
electro-chemical equivalent of water, and -336 milli- 
gi-ammes as the electro-chemical equivalent of zinc. 

The unit of current which has just been men- 
tioned, the ampbre namely, is one-tenth of the 
electro-magnetic unit of current, which may he 
174 


defined in several ways ( see Magnetis Ji ). For our 
present purpose, however, it will he sufficient to 
indicate experimentally what magnitude of current 
the ampbre is. If an ampbre is passing along a 
conductor of 1 ohm resistance — saj^ a column of 
mercury 106 centimetres long and 1 square milli- 
metre cross-section — the electromotive force along 
the conductor — i.e. the difference of potential o? 
its ends-r-will he the quantity known as 1 volt ; and 
the volt is such that the electromotive force of a 
Daniell cell is about I'OS volts. In connection 
with electric lighting, these units — the volt, the 
ampere, and the ohm — are in universal use. 

Intimately connected with electrolysis is the 
theory of action of the ordinarj^ galvanic or voltaic 
cell. For, -ivhenever such cells are being used for 
the production of electric currents, there is going on 
within them chemical actions essentially electro- 
lytic. Take, for example, the Daniell cell with 


cell is closed, the_ current flows externally from the 
copper to the zinc, and intei-nallj- from the zinc 
through the zinc and copper sulphates to the copper. 
The electrolysis of these electrolytes is a necessity, 
with the result that the zinc is gradually dissolved 
away, and copper deposited on the copper electrode. 
The net chemical result is the removal of copper 
from the sulphate and the substitution of an equiv- 
alent of zinc. But this chemical reaction is accom- 
jianied by the evolution of heat — i.e. the libera- 
tion of so much energy available for transformations. 
It is this energj' which is the source of the electric 
energy when the replacement of copper hy zinc in 
the sulphate is effected in the particular arrange- 
ment known as the Daniell cell. Now, according 
to Thomson’s determinations of heatsof combination, 
the consumption of 1 gi-amme of zinc in a Daniell 
cell means the evolution of 8053 gramme-degrees, 
that is, an amount of heat that would raise 8053 
gi-ammes of water 1 ° C. in temperature. Hence 
the consumption of an electro-chemical equiv- 
alent of zinc — i.e. ’336 miliigramnies — means the 
evolution of 2-706 gramnie-degiees of heat. This 
then is the energy which is associated with the pro- 
duction of one unit of electricity. To reduce it 
to dynamic units we must multiply by the factor 
4-2 X 10", which is the number of units of energy 
equivalent to the heat required to raise the tem- 
perature of 1 gramme of water 1 ° C. Thus we 
find 1-14 X 10® as the energj- which a Daniell cell 
liberates per second when it produces a current of 
1 ampbre. If E is the electromotive force asso- 
ciated with this unit cunent, then E measures the 
work done per second by the cunent ; and assum- 
ing that this is the energy liberated in the cell, we 
find E = 1-14 X 10® electro-magnetic ( C. G. S.) units 
of electromotive force — i.e. 1-14 volts, according to 
the definition of a volt. This is slightly higher than 
the real value of the electromotive force of a Daniell 
cell, but it is close enough to warrant the conclu- 
sion, first enunciated by Sir 'William Thomson 
( 1851 ), that the electromotive force of any electro- 
chemical ap 2 iaratus is, in absolute measure, equal 
to the dynamical equivalent of the chemical action 
that takes place during the jiassage of unit current 
for unit'time. Tiiere are many cases of galvanic 
combinations for which this principle fails to a 
degree which cannot be even approximately referred 
to erroi-s of experiment. Some other principles, 
either chemical or physical, must be involved. 
There is no question, however, as to the general 
application of the law enunciated by Thomson. 

■VVe are now able to see why it is that one Daniell 
cell cannot efl’ect an electrolysis in which the 
constituents of water appear as the ions. It is 
simply because the heat developed in the forma- 
tion of an equivalent of water by direct union of its 
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constituents is about liaif as great again as the lieat 
evolved in the combustion of an equivalent of zinc 
in a Daniell cell. Hence to decompose an electro- 
chemical equivalent of water requires more energy 
than is supiilied by the combustion of an electro- 
ciiemical equivalent of zinc in the cell. 

Tl>e general principle here indicated may be 
stated thus ; A current i flowing through a given 
electrolyte decomposes i electro-chemical equiv- 
alents in unit time. But this requires a definite 
amount of work done, which we may write tc, 
where e measures the work which must be done 
to decompose one electro-chemical equivalent. 
Hence the energy of the current must be at least 
Cl, or in other* words, e measures in absolute 
measure the smallest electromotive force ivith 
which distinct electrolysis can be effected. 

All the phenomena which accompany simple 
electrolysis are encountered in the action of gal- 
vanic cells. The poles, like the electrodes, become, 
or tend to become, polarised. This is especially 
the case in single fluid cells, in which the apparent 
electromotive force very markedlj' diminishes dur- 
ing the first few moments of action,^ due to the 
reversed electromotive force of polarisation produced 
by the accumulation of the ions on the poles. _ In 
the so-called constant elements, such as the Daniell, 
the Bunsen, or the Grove, all of which are double- 
fluid cells, the ion is either of the ^me nature as 
the pole at which it appears, or is dissolved in the 
fluid so as not to accumulate. Bj’ such means the 
electromotive force is kept fairly constant so long 
as the strengths or characters of the solutions do 
not greatly alter. The chief conditions to be ful- 
filled by cells which are to yield strong steady cur- 
rents are (1) small polarisation, (2) a plentiful 
supply of electrolyte, (3) a small resistance. This 
last condition is obtained by using large surfaces 
for the electrodes, wliich are opposed to each other 
as closely as the arrangements of the cell will 
penult. 

The difiicultios of measuring the true resistance 
of electrolytes, and therefore of galvanic cells, have 
already been touched upon. Ive must here con- 
fine ourselves to the chief results which e.vperiment 
has established. As compared with metallic con- 
ductors, the specific resistance of electrolytes is 
yeiy great. Then, again, rise of temperature dimin- 
ishes the_re.sistance of electrolytes, rvhoreas, e.xcept 
for selenium, phosphorus, and carbon, it increases 
the re.sistance of simple conductors. Finally, in 
the case of solutions in water of such compounds 
as sulphuric acid, nitric acid, sulphates, chlorides, 
nitrates, and so on, there is in general a definite 
solution which conducts better than any otlier 
solution of the same substance — i.e. a definite 
percentage composition which is as.sociated with a 
ininimum speciiie resistance. In all cases a con- 
dition of infinite resistance is approximated to as 
the solution is taken weaker ana weaker ; and in 
some instances (sulphuric acid, for example) the 
sanre condition of infinite resistance is hinted at for 
inlinitcly strong solutions — i.e. for the pure non- 
hydraled substance. Kohlrausch, who has prob- 
ably worked most c.xtensively at this subject, 
speculates upon the necessity of solution or of 
mi.vtnre of stable chemical compounds before con- 
duction can take place. In other words, such 
compounds, if absolutely pure, would be non-con- 
ductors. 

^^'e c.annot hope to understand the true nature 
of resistance till we know what an electric current 
really is. The fact that electrolytes obey Ohm’s 
Law as accurately as simple conductors suggests 
that the process of conduction is essentialiv the 
same in both, notwithstanding the many difTercnces 
that cxi.st in the accompanying ])heno'mcna. The 
view that an electric current is intermittent— i.c. 


is a succession of distinct discharges at extremely 
short intervals of time, is one which seems to be 
involved in all the best theories of electrolysis that 
have been elaborated. Maxwell has shown tliat 
a rapid intermittent charging and discharging can 
give rise to all the ettects of a trae resistance, 
suppose we have a condenser of capacity C, whose 
plates are, by means of a tuning-fork interrapter, 
alternately brought into contact until the poles of 
a battery and with each other, so that the con- 
denser is charged and discharged n times a second. 
If E is the electromotive force of the batterj-, EC 
is the electricitj’’ which passes at each discharge. 
Hence in one second EC» units of electricity pass ; 
and this is the current I. Thus 

I = EC«, 

so that Cn measures the conductivity. The greater 
n is, the greater the conductivity, the less the 
resistance. Hence, if the electric current is of the 
nature of interraolecular discharge, we see that 
greater closeness of the molecules, being in all 
probability associated with more rapid charging 
arid discharging, will give rise to less resistance. 
This would so far explain the much greater resist- 
ance of electrolytes as compared with metallic coii- 
ductors. For a very complete statement of this 
view, consult Professor J. J. Thomson’s Applica- 
tions of Dynamics to Physics and Chemistry (1888). 

The hypothesis just given of the intermittent 
character of electric conduction obviously suggests 
that the mode by which electric transference takes 
place in simple conductors, electrolytes, and di- 
electrics is fundamentally the same. In many 
dielectrics the phenomenon of ‘leakage’— the name 
given to the gradual loss in charge of a conductor 
in contact with the dielectric— pr^ents charac- 
teristics veiy similar to true ohmic conduction. 
Then drj' glass, although a veiy good insulator at 
pr-dinarj' temperatures, becomes distinctly conduct- 
ing at temperatures above 200° C. — a fact first 
noticed by (Javendish. Later experiments indicate 
that the conduction of hot glass is electrolytic, the 
electrodes becoming polarised. In the case of 
gases, electrical discharge seems always to be of 
ail intennittent character. A certain electromotive 
force, depending on the shape and size of the elec- 
trodes, on their distance apart, and on the density, 
temperature, and nature of the gas, is necessary 
before discharge takes place. For smaller electro- 
motive forces, the gas, if free from convection 
cvirrcnts, seems to insulate perfectly. Tlie_ insulat- 
ing power of the gas under given conditions is i 
measured by its dielectric strength, which varie-s 
as the square of the electric force. The dielectnc 
strength increases markedly for veiy small distances 
between the electrodes, a veiy remarkable fact 
which may possibly be due to a greater density of 
giis close to the surfaces of the electrodes. I'or 
srnallcr and smaller distances such condensed Ia>'eis 
■"'ould of courae play a more pronounced rOlc. This 
cicplanation agrees with the fact that tlie dielectric 
strength of gases diminishes as the density isdinnn- 
i-'5hed. This, however, does not go on indefinitely, 
blit it reaches a ininimum for a certain low density, 
which has a difl'ercnt value for each gas, and which 
bi also a function of the diameter of the tube in 
"’hich the rarefied gas is contained. A pressure 
of 2 or 3 millimetres of mercury gives tlie density 
for which the dielectric strength of air rcache.s its 
minimum. Further rarefaction beyond tlic_ point 
of niiniiiium dielectric strength i.s accoinjianicd by 
a rapid increase of insulating power, until at length 
it is impossihlc to make a discharge p.vs (liroiigh 
the extremely attenuated gas. It thus appears 
that cleclrieity cannot pa^s from electrode to elec- 
trode in a jierfect vacuum — i.e. a region void ot 
ottlinary matter. 'Whether this is due to an 



ELECTRICITY 


infinite passage resistance between the electrodes 
and tlie so-called vacuum, or to the absolute non- 
conducting power of the vacuum, is a point not 
yet settled. Electric discharge through rarefied 
gases is accompanied by very beautiful luminous 
effects, which are often enhanced bj' the phosphor- 
escence of the glass forming the vacuum tubes. 
These tubes are usually called Geissler tubes, after 
the-firet great maker of them (the glass-blower and 
mechanician, Heinrich Geissler, 1814-79). Into 
their many curious properties we cannot here enter. 

The polarisation of the electrodes during elec- 
trolysis has within the last ten years acquired a 
great practical importance in connection with the 
construction of secondary batteries or accumu- 
lators. An accumulator is simply a polarised 
electrolytic cell capable of supplying a steady 
current for a lengthened time. Theoretically of 
course, all polarised electrolytic cells are accumu- 
lators ; but usually the currents they snpply are 
short-lived and feeble. ■ It was not till 1860 that 
Plante constructed an accumulator which could 
supply a really efficient current. The Plante 
secondary cell is formed by the electrolysis of 
dilute acid with lead electrodes. With sufficiently 
strong cuiTents, the result of the electrolysis is 
that the positive electrode becomes covered with 
pero.vide of lead (PbO„), while lead accumulates 
in a spongy form on the negative electrode. When 
the polarisation has been carried on to a sufficient 
extent, the cell is said to be charged, and it will 
be found to have all the properties of a true gal- 
vanic cell of low resistance and fairly high elec- 
tromotive force (about 2 volts). On being closed, 
it will supply a current sufficient to keep a thin 
wire glowing for several hours. At the same time, 
the peroxide of lead will become reduced to a 
lower oxide, and the spongy lead will be oxidised, 
wjiile the sulphuric acid present gives rise to other 
reactions. During the greater part of the dis- 
charge of the cell, the electromotive force remains 
veiy constant, and only begins to diminish as the 
depolarisation approaches completion. When tlie 
charged cell has thus, through use, lost nearly all 
its accumulated electrical energy, it is put into 
circuit with a primary source of current energy and 
re-charged. The modifications of construction intro- 
duced by Paure in 1881 gave a great impulse to 
the development of accumulators as a practical 
source of electrical energy. Instead of using 
merely lead sheets as electrodes, Faure covera 
them first with a layer of minium or red lead. 
With these as electrodes the electrolysis of dilute 
sulphuric acid is effected, the result being, as 
before, the formation of peroxide of lead at the 
positive electrode and spongy lead at the negative 
electrode. What chemical reactions take place as 
the accumulator discharges itself are not fullj' 
understood. The final result, however, seems to 
be the formation of sulphate of lead on both elec- 
trodes. Re-charging from a prime source restores 
the peroxide of lead and the spongy lead as in the 
first charging. As part of the recent development 
in electric lighting, the efficiency of accumulators 
has been greatly increased ; and they are now 
largely used as the direct source of power. They 
must, of couree, be charged and re-charged at 
intervals depending upon the particular rate at 
which they are made to give off their stored-up 
energy. A battery of Bunsen or other cells may 
be used for charging puiposes ; but if the wasteful 
voltaic cell had been our only prime source of 
electric energy, the secondary cell could never 
have assumed the practical importance it has. 
It is because we can generate electric energy 
dynamically and economically (see SIagnetism) 
that we find a use for the accumulator, which is 
simply an arrangement for the storage of so much 


electrical energy in a form convenient for future 
purposes. 

Of all the thermal effects produced by cun-ents, 
the Joule Effect is the most conspicuous and by far 
the most important. But there are other thermal 
effects which- are associated with the transference 
of electricity, and which are readily distinguished 
from the Joule effect by what is known as their 
reversible character. Thus the Joule effect always 
means a rise of temperature in the conductor 
whatever the direction of the current througli it ; 
whereas these so-called reversible effects mean a 
rise of temperature when the cuiTent passes in the 
one direction, and a fall when it passes in the other. 
If at any part of a circuit, in which a current is 
flowing, a fall of temperature is observed, we are 
probably safe in regarding this cooling effect as 
one of these reversible effects. We may test this 
directly by revei-sing the current ; but occasionally 
the conditions of the experiment may prevent the 
application of this test. Thus, in some cases, a 
galvanic cell, in circuit with a large external resist- 
ance, is found to cool. Since the current due to a 
given galvanic combination must always flow in 
the same direction through the cell, it is impossible 
of course to apply the test of reversal. Other gal- 
vanic cells, again, when similarly joined up wifli a 
high external resistance, are found to rise in tem- 
peiuture under conditions in which the true Joule 
effect is inappreciable. Such thennal effects seem 
to be true reversible effects ; and upon them Von 
Helmholtz bases his explanation of the apparent 
failure, in many instances, of Thomson’s dynamical 
theory of the electromotive force of a battery (see 
above). In most cases, the electromotive force is 
smaller than what the chemical reactions imply ; 
but in some it is greater. In the former there is 
intrinsic heating in the cell ; in the latter there is 
cooling — exactly the relations which the principles 
of energy require. For, as in the latter case, if the 
electrical energy generated is gi-eater than the 
chemical energj' supplied, it must borrow heat from 
the surrounding substances to make up its surplus 
energy. The nirther fact that those cells, which 
either heat of cool of themselves, have electro- 
motive forces which vary uith temperature, points 
to these being truly reversible thermal effects. An 
electromotive force which grows with tempei-ature 
is associated uith a cooling effect in the ceil as the 
cuiTent is flowing, while an electromotive force 
which diminishes with rise of temperature is associ- 
ated with a heating effect. This must be so ; for 
in all cases of transformations of energy, the final 
effects react so as to resist the changes that lead to 
them. In the present case, if a heating effect co- 
existed with an electromotive force which increased 
with temperature, this heating effect would raise 
the temperature still further, increase the electro- 
motive force still more, and cause a stronger 
current to flow, which in its turn would cause a 
further rise of temperature, and so on indefinitely 
— an obvious contradiction of all experience. We 
shall find some simple applications of the same 
dynamic principle of reaction in the other reversible 
thermal effects of electric currents. These are 
intimately connected with the whole subject of 
thermo-electricity, which we shall now discuss. 

Thermo-electricity dates from 1821, when Seebeck 
discovered that a current was generated in a circuit 
composed of copper and antimony, when the junc- 
tions were at different tempei'atures. With a 
sufficiently delicate galvanometer, the same pheno- 
menon may be shoum not onl 3 ' with anj’ two 
different metals, but also with the same metal 
in two different conditions. Thus, a stretched, 
twisted, or (if possible) magnetised _ wire will 
give theiTno-electric currents with a piece of the 
same wire which Inis not been so treated. Slight 
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impurities cause distinct changes in thermo-electric 
properties ; indeed, thenno-clectric currents nmy 
often be obtained in a circuit of two wires, which 
no other physical test can diflei-entiate. The 
fundamental iact of thermo-electricity is that, in a 
circuit built of two or more difierent conductors, a 
current is in general generated when one junction 
at least differs in temperature from the others. 
For the sake of definiteness, consider a circuit of 

the two metals iron 
and copper, with 
theii- junctions at 
A and B, and with 
a delicate galvan- 
ometer included for 
the measurement of 
B current. If A and 
B are at different 
temperatures, acnr- 
rent will in general 
be set up in the cir- 
cuit; and for mode- 
rate temperatures 
up to 250’ C. or so, 
this current will 
flow from copper to 
iron through the warmer junction, and from iron to 
copper through the colder junction. Now this 
cuirent i must derive its energy, ci, from some 
source ; and the only source that exists is the heat 
which is available in virtue of the unequal distribu- 
tion of temperature. In virtue of thermal conduc- 
tion and radiation, the tendency is towards an 
equalisation of temperature, the warmer junction 
losing heat, and peniaps the colder junction gain- 
ing heat. But it this heat is also being partlj- 
drawn upon to sustain an electric current, the 
equalisation of temperature will be hastened be- 
cause of this ti-ansformation into electric energy. 
Hence, we .should e.\pect the thermo-electric cuiTent 
to be associated with, at anyrate, a cooling effect 
at the warmer junction. That such an effect 
really does exist was established experimentally in 
1834: by Peltier — hence the name Peltier Eftect. 
He showed that heat is ab.sorbed or evolved at the 
junction of two different metals, across which any 
current is made to pass ; and that if the direction 
of this current is the same as that of the therino- 
eleotric cun'cnt that would be produced by heating 
the junction, the effect is absorption of heat — i.e. 
cooling; and vice versd. Thus, in a copper-iion 
circuit at moderate temperatures, tlie thermo- 
electric current is associated with a cooling effect 
at the warmer junction, and a heating effect at the 
colder junction. Icilius proved by experiment 
(1853) tliat the Peltier effect is proportional to the 
strength of tlie cun-ent. It is also known to v.arv 
■with the temperature, sometimes increasing with 
ri^e of temperature, sometimes diminishing, accord- 
ing to tlie particular kinds of metals used. 

Tlie Peltier effect is defined as the he,at absorbed 
by the passage of unit of electricity in the projicr 
direction across the junction ; or" otherwise, the 
heat absorbed per .second by the passage of unit 
current. Let p be the Peltier cfl’ect at the warmer 
junction of a thermo-electric circuit, and ]>' its value 
at the other junction. Assuming that the Joule 
and Peltier effects are the only tliennal accompani- 
ments of a thermo-electric current i, we find for the 
whole amount of heat absorbed the quantitv ju, 
and for the whole amount of heat evolved p'i + >•<”, 
whore r is the resistance of the circuit, and where 
the heats are c.stimafed in dynamic units. If we 
Bujipose thc.se to be the only transformations of 
energy involved, we have at once 

pi = p'i -f n" or p - p' — ri. 

In the latter equation, the dillerence of the Peltier 


effects appears as the electromotive force associated 
with the cuiTent i. From this point of view the 
Peltier eil'ect is to be regarded as an abnipt change 
of potential at the junction of the two metals. It 
must not be confused, however, with the electro- 
motive force of contact discovered by A'^olta, com- 
pared with which it is extremely small, and 
trequently of opposite sign. 

Thus we may suppose thenho-electric enn-ents to 
be e.xplained in terms of the Peltier effects, regarded 
as electromotive forces at the junctions. But the 
striking phenomenon of thei-mo-electric inversion, 
discovered by Gumming in 1823, necessitates the 
supposition of other than Peltier effects for a satis- 
facton' explanation of thenno-electric currents. 
Take,' for example, the copper-iron ciicuit, keep 
the one junction B at a steady temperature of, saiy 
10” C., and raise, the temperature of the other 
junction A steadily and indefinitely from 10° C. 
to about a dull red heat. As the temperature of 
A rises, the cunent setting from copper to iron 
through A will increase to a maximum, then 
decrease to zero, and finally become reversed. The 
temperatiue at which this maximum current is 
obtained is a definite temperature for a given pair 
of metals, being quite independent of the tempera- 
ture of the other junction. It is called the Neutral 
Point. If tlie temperature of the one junction is 
as much above the neutral temperature as the 
temperature of the other junction is below it, there 
is no current ; and the mean of these two tempm- 
tnres is the neutral temperature. For copper-iron 
the neutral jioint is about 275° C. ; for zinc-iron, 
about 210° C. ; for cadmium-iron, about 100° C. ; 
and so on. In the majority of cases, the neutral 
point, occun-ing either above or below ordinarj' 
ranges of temperature, cannot be easily observed 
directly ; but its position is usually indicated by 
the manner in which the electromotive force is 
found to vaiy with temperature. Now supjiose 
that the one junction A in the copper-iron circuit 
is kept at the neutral temperature (275° say); 
then whatever be the temperature of the other 
junction, whether it is higher or lower than 275°, 


Fig. 29. 

the direction of the current will always_ be the 
same — riz. from copper to iron through the junction 
A. Consider the two ca.ses : ( 1 ) B at temi>emturc 
270°; (2) B at temperature 280°. In the first case, 
if the only reveraiblc thcnnal cflects existing are 
the Peltier effects at the junctions, then riicro 
must be absorption of heat at A ( copper to iron ), 
and (if anything) evolution of heat at B (iron to 
copper), lint in the second case, the sanic assump- 
tion requires that there must bo absoiqition of Iieat 
at B (iron to copper), and (if anything) evolution 
of heat at A (copper to iron). ' Now these two 
statements are incompatible iinle.ss there be neither 
absorption nor evolution of heat at A — he. un1c.=s 
the Peltier effect vanish at tlie neutral point. But 
this being .so, it is at once evident that in the lirst 
case there is no absorption of heat at all. Ile.at is 
evolved at B, and heat is evolved liecaiise of the 
Joule effect ; but there i.s no evidence of any 
ab.sorption of heat to account for the energy ol 
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the cun-ent. Hence the original assninption must j 
be wong — i.e. there must be other reveimble 
effects in the circuit besides the Peltier effects at 
the junctions. There must be a cooling effect 
either in the copper wire, or in the iron wire, or 
possibly in both. This theoretical conclusion was 
first obtained by Sir 'William Thomson (1851), who 
proceeded at once to test it by an appeal to experi- 
ment. It was found that both of these predicted 
effects take place. A current passing from cold to 
hot in copper is associated with an absorption of 
heat ; while heat is evolved if the current passes 
frorh hot to cold. On the other hand, for iron, 
things are just reversed ; cooling is associated with 
the cuiTent that flows from hot to cold, and heat- 
ing with the current that flows from cold to hot. 
This reversible thermal effect which accompanies 
the passage of a current in an unequally heated 
conductor is called the Thomson Effect. It is said 
to be positive in copper ; and is therefore negative 
in iron. Cadmium, zinc, silver, gold, nickel 
between the temperatures of 250° C. and 310° C., 
and iron above a dull red heat, have, according to 
Professor Tail’s experiments, tlieir Thomson eflects 
also positive. Platinum, palladium, potassium, 
sodium, cobalt, nickel below 200° and above 320°, 
and probably iron again above a bright red lieat, 
are examples of metals having negative Thomson 
effects. The Thomson effect has been measured 
directly in a very few cases ; but it may be calcu- 
lated from thermo-electric constants, if Tait’s liypo- 
thesis be true (and recent direct experiments go 
far to verify it) that the Thomson effect is for most 
metals directly as the mean absolute temperature. 
The extraordinary change of sign in the Thomson' 
effect, which Tait discovered to exist botli in nickel 
and iron at certain temperatures, is an extremely 
interesting phenomenon, and seems to be connected 
with other properties peculiar to these magnetic 
metals — such as their loss of magnetic suscepti- 
bility and the manner in which their electrical 
resistances change witli temperature. 

In comparison with the electromotive forces of 
voltaic cells, the electromotive forces that can be 
obtained with thermo-electric circuits are usually 
very small. Thus copper-iron with one junction 
at 275° C., and the other at 0° C., has an electro- 
motive force of only "0022 volts. The electro- 
motive force of an • iron-nickel pair with junctions 
at temperatures 0° C. and 200° C. is '008 volts ; and 
the electromotive force of a bismuth-antimony pair 
with a difference of temperature of 50° C. is about 
■005 volts. Bismuth and antimony are, because 
of their high mutual thermo-electromotive force, 
ordinarily employed in the construction of the 
themiopile, a valuable instrument for indicating 
and measuring small variations of temperature. 

— — ^ — —pc- It consists of 
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Fig. 30. the successive 

junctions alter- 
nate, now on this side, now on that side, foiming 
two plane faces looking opposite ways. If a source 
of heat is brought opposite to the one face, the 
junctions ending there are heated by radiation, 
while the alternating junctions on the other face 
remain at the temperature of the air. Each pair 
of junctions gives rise to a thenno-electroinotive 
force e, and therefore the n pairs to nc. If s is tlie 
resistance of each pair of strips, and r the resist- 


ance of the galvanometer and connecting wires, 
the current i is given by the equation 
i [r + ns) = lie. 

Thus r is always greater the greater n is ; and if, 
as is usually the case, the resistance of the thermo- 
pile {ns) is small compared with the resistance of 
the galvanometer, the current due to the n pairs 
is very nearly n times the current that one pair 
would give. Thus a thermopile of thirty-six pairs 
of junctions will give an electromotive of nearly 
one-tenth of a volt for a difference of temperature 
between the faces of 25° C. 

The Peltier effect between bismuth and anti- 
mony at the ordinary temperature of the air is 
about 3 '14 X 10’ per amphre per second, estimated 
in dynamic units — i.e. about '0075 in gramme- 
degree units of heat. Hence in one minute, a 
cuiTent of one ampfere passing from antimony to 
bismuth will evolve a quantity of heat sufficient to 
raise a gramme of water nearly half a degree centi- 
grade in temperature. For other ordinary pairs of 
metals, the Peltier effect is considerably smaller 
than tirat just given. Thus for iron-copper at the 
ordinary temperature of the air, the Peltier effect 
is about one-seventh of its value for bislurrth and 
antimony. 

The Thomson efl’ects are extremely difficult to 
measure directly. 'V\^e may, however, get an idea 
of their magnitudes by calculating them according 
to Tait’s theory from the thevmo-electr-ic constants. 
Suppose, for example, that a current of ten amperes 
is flowing along an iron or copper wire, whose ends 
are at 0° C. and 100° C. Then the amounts of heat 
in gramme-degrees evolved or absorbed per minute 
are, in iron ’224, in copper -044. These numbers 
are calculated on the assumption that the Thomson 
eflect in lead is nil, an assumption based on the 
direct experiments of Le Koux. 

In recent years an extensive literature bearing on elec- 
tricity has spnmg up. Of elementary text-books fitted 
for the use of students, we may mention Fleeming 
Jenkins’ Electricity and Magnetism (Longmans, Green, 
and Co.), specially good in the practical experime'ntai 
part of the subject; Ferguson’s Electricity (W. & E. 
Chambers, new edition by Professor Blyth, 1882), per- 
haps the most consistent of elementary treatises in its 
adherence to the Faraday conception of electric and mag- 
netic action ; Cumming’s Theory of Electricity (Macmillan 
& Co., 1876); and Maxwell’s Elementary Treatise on 
Electricity ( Clarendon Press, 1881 ), unfortunately only a 
fragment. Of complete treatises, Maxwell’s Electricity 
and Magnetism (Clarendon Press, 1873; 2d ed. 1881) is 
the great modem classic on the subject. Professor 
Chrystal’s article ‘Electricity’ in the Encyclopcedia 
Britannica is an admirable and compact exposition of 
the science up to the date of publication. "Wiedemann’s 
Die Lchre ran der Electricitdt (4 vols. 1882-85) is invalu- 
able as a book of reference to any one desirous of know- 
ing what has been done on any electrical subject. 
Mascart and Joubert’s E’Electricite ct Ic Magnetisme (2 
vols. 1882-86), translated into English by Dr Atkinson, 
has many excellent features which give it a place of its 
own amongst other similar works. The development of 
the modem theory of electricity is to be traced chiefly 
through the original writings of Poisson, Ampere, Gauss, 
Joule, Green, Faraday, Thomson, Maxwell, and Helm- 
holtz ; and of these the Expetimcntal Researches of Fara- 
day (3 vols. 1839-41-55) will always hold an altogether 
unique position. 

In the preceding article the aim has been to present 
the science as a unity,' especially in relation to the 
modem doctrine of Energj' ; only in this way can justice 
be done to such important subdivisions as Electroo’sis 
and Thermo-electricity. It has been found convenient, 
however, to omit the whole of Electro-kinetics and 
F3ectro-magnetism, as these are in reality best discussed 
under Magnetism. In the presentation of the facts and 
theories of what is commonlj- c.alled Frictional Electricity 
or Electrostatics, the conceptions of Far.aday, as m.er- 
preted and extended bj- Tliomson and Maxwell, have J^cn 
closely followed. In no case has the ordinary two-nuid 



ELECTEIGITY' 


theory been made explicit use of ; although it is quite | 
impossible to escape altogether from its implication in 
the nomenclature which has survived the theory that 
gave it birth. Tlie history of the science *\viU be found 
treated incidentally, as the successive points are taken 
up in order. Por convenience of reference, we give an | 
epitome of the arrangement of the article. Electrostatics 
takes up nearly the half of the article, and is followed 
by Electro-kinematics, Electrolysis, and Thermo-elec- 
tricity in order, thus : 

Electrification, page 265. 

Electroscope, electrometer, page 250. 

Fundamental experiments, page 256 

Potential; equipotential surfaces, lines of force, page 258. 

Capacitj-; concentric spheres, parallel planes, page 200. 

Absolute measurement of electric quantities, page 262. 

Specific inductive capacity, page 263. 

Instruments for generating electricity, page 263. 

Loss of energy at discharge, page 264. 

Transference of charge, current, page 2C4 

Galvanometer, page 265. 

Electromotive lorce, page 260. 

Resistance, Ohm’s Laav, page 207. 

Joule’s Law, page 209. 

Electrolysis, page 270. 

Energy relations of voltaic cells, page 272, 

Conduction and discharge compared, page 274. 

Secondary batteries, page 275. 

Reversible thennal elfecta of currenfs, page 275. 

Thermo-electricity, page 275. 

Electricity, Animal. See Electric Fishes. 

Electricity, Atmospheric. That the atmo- 
sphere, occasionallv at least, is in a state of elec- 
trification is reailily shown by the well-known 
phenomena of thunder-storms, and that the elec- 
trical conditions found on such occasions are the 
same as_ that obtained in any laboratorj' experi- 
ment with electrical apparatus was proved by 
Franklin in 1752 bv his famous kite experiment. 
But since then it has been showi by numerous 
observations tliat the atmosphere is constantly in 
a state of gi'cater or less electrification ; that it is 
sensibly electiified not only during thunder-storms, 
but also during the prevalence of calm, clear 
weather. The observations made on the electrical 
condition of the atmosphere have mainly been the 
determination of the potential (see Electricitv) 
of the earth’s surface at a given time and place, 
or of the diflerence between the potential at a point 
in the air and that at the nearest point on the 
earth’s surface. The distinction between these 
two determinations may bo made clear by an 
example. If, for instance, a spherical ball be 
placed on the top of a rod of conducting material 
in connection with the earth, and having been 
lifted from that position by an insulated handle 
or carrier, be tiikcn to an electrometer, with 
which to measure its potential, we would got by 
the latter an estimate of the potential of the 
earth’s surface at the place formerly occupied by 
the rod and ball. If^ on the other band, we 
imagine a conductor placed at a given point in the 
air to become insulated, and then to tlirow from 
its surface portions of its mass, it would soon be 
reduced in potential so ns to be in electrical equi- 
librium with the_ surrounding air — i.e. it will 
a.=„snmc the potential of the air at the point. By 
aftcrwanls finding the potential of this conductor 
we obtain a_ detcruiination of the potential of the 
air at the point, or, what comes to tlie .«ame thing, 
of the diirerence between the potential of the eartli 
and that of the air at the given point. 

The first of these methods wa.s employed by 
Delmann in an extensive ."eries of observations, 
but it bus been by the second that more accurate 
ob.servations have recently been made. It i.s, 
moreover, cap.ablc of being so adapted that a con- 
tinuous record by means of pbotograpbv mav be 
obtained. Sir Villiain Thomson, in Ins c.xperi- 
nients in the island of An-an, employed two form.s of 
Ibi.s .second mode of experiment, 'in one be n-sed 
a burning match or spirit flame on the end of a long 


vertical insulated conducting rod ; the products of 
combustion continually carry off electricity so long 
as the potential of the rod is different from that of 
the air sniTOundin" the flame. The potential of 
the conductor is thus quickl.y brought to be the 
same as the air at tlie flame. To tlie lower end of 
the rod a small portable electrometer is usually 
attached, from the readings of which the difference 
between the potential of tlie earth and that of the 
air at the flame may be deduced. The other 
method depends on the same principle. It con- 
sists in insulating a can of water which has a long 
tuhe projecting from the lower part of its side. 
Tlie can is usually placed near to and inside tlie. 
window of a room, wiile the projecting tube passes 
through the window. Water is allowed to trickle 
slowly from the end of the tube at a nozzle, 
usually a few feet from the window-sill. As each 
drop falls it cames with it a small charge of elec- 
tricity, and this goes on until the potential of the 
can is reduced to that of the air at the nozzle of 
the tube; this potential is afterwards found by 
means of the electrometer. 

By such means Sir W. Thomson found that 
the difference of potential for a jioint 9 feet from 
the ground was equivalent to that of from 200 to 
400 Daniell’s cells. This represents a resultant 
force perpendicular to the earth’s surface of from 
about 22 to 44 Daniell’s cells per foot. He .also 
found that the electric.al conditions were subject 
to much variation, due no doubt to the motion 
overhead of electrified cloud-masses, at no great 
distance from the ground. But generally in calm 
cle.ar weather the electrometer readings indicated 
a high positive potenti.al, increasing so markedly 
before and during e.ast and_ north-east winds .as to 
be of some value in forecasting the weather. Other 
observations, chiefly in Europe, show that the 
potential of the air reaches two maxima and two 
minima each day, and that the houis of these 
maxima and minima are different for dillercnt 
seasons of the year. For instance, at Bnis.sels, the 
two maxima in summer were found to be at S A.M. 
and 9 P.Ji. ; in winter, at 10 A.M. and C r.M. 

As to the c.anses of atmospheric electricity, many 
theories have been propounded, but most of_ them 
assume to begin with either some .small initial 
charge of electricity in each v.apour particle in a 
cloud, or some charge of electricitj' more or Ic.'.s 
permanent, on the earth’s surf.ace. We have only 
space to mention one or two of the more notable 
sjieculations. One which li.as held a place for sonic 
tune past is that in which the cv.apor.ation going 
on at the surface of the sea and hakes is made the 
origin of atmospheric electricity — that in the for- 
mation of v.apour the jiarticlcs Lssuiiie an opposite 
charge to the mass of liquid which- they leave. 
But it lias recently been shown that a iimcli 
luglicr tempor.atiiro is required for sncli electrifica- 
tion than that which ordinarily is found in Jargo 
masses of water on the earth’s surface. Again, in 
the condensation of vapour has been sought the 
source of the phenomena ; but that it should bo .so 
is dillicult to believe, for the verj’ reasons which 
make the previous speculation somewhat pl.ausihlc. 
Some pliysicists have assumed that the earth has 
a permanent negative electric charge, and tliat 
clouds coming in contact with mountains beeonic 
charged. That this may be so in siiocial localities 
is highly prob.ablc, yet llie original earth’s cliarge 
is not cxnlaiiied. *Sir W. Tliomson assumes to 
begin witn, that the lower layers of the atino- 
splicrc h.ave a permanent positive charge, which 
i.s diffused by convection currents into the iqipcr 
layers. Atmospheric electricity has also been sel 
doiyn as the re.sult of the friction of dry air ng.ain-st 
iiioist air; or, again, by some to the friction of the 
! air in pas.sing over the earth’s surface. But this 
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theory is discredited hy the general observation 
that thunder-stoi-ms are more frequent in calm than 
in windy weather. 

The true cause of atmospheric ' electricity has 
therefore not yet been discovered. But if any theory 
can rationally explain a mode by which each small 
vapour particle in a cloud may become electrified, 
even with an excessively small eharge, the main 
difficulty would be got over, and the rest would be 
comparatively easy. The potential of each spheri- 
cal particle is directly proportional to the quantity, 
of electricity with which it is charged ; and when 
several spheres unite together to form one sphere, 
the potential of the single sphere is proportional to 
its surface, compared Muth tlie smaller particles of 
which it is composed. AVhen it is remembered that 
the number of particles in a drop of water is 
reckoned at many thousands of billions, it is easy 
to conceive how a thunder-cloud may have a very 
high potential, even although the particles may 
originally have had an extremely sniml charge. 

Meanwhile, it would appear that a widely 
e.xtended ’series of observations on the electrical 
conditions of the atmosphere, together with experi- 
ments on a much larger scale than is usual in a 
laboratorj', are necessarj^ requisites before much 
more light can be thrown on the subject. See 
Lightning, Thunder. 

Electricity, Medicae. The three foi-ms of 
electricity — Static, Galvanic, and Faradic — are 
employed in medicine. 

(1) Static . — This form has been little used of 
late years, chiefly owing to the inconvenience and 
uncertainty of the apparatus required for its 
production. The old' frictional and even the 
Holtz machines were most uncertain in their 
action, and depended for their efficiency on various 
conditions of the atmosphere, &c. The recent 
invention of the Wimshurst machine is increasing 
the interest in the use of static electiicity for 
medicinal pui’poses. This instrument being inde- 
pendent of atmospheric conditions is specially well 
adapted for occasional use. 

(2) Galvanic . — The current derived fioin the 
galvanic batteiy is largely employed in medicine. 
As in almost all cases the cun’ent requires to 
traverse the skin, the electrical resistance of rvliich 
is high, a battery of a considerable number of 
elements is required to jdeld sufficient electric 
pressure. The elements usually employed are 
some fonn of the Leclanche or the bicliromate 
element, and batteries containing from 30 to 
50 of these are found most convenient. These 
should yield an electric pressure of from 40 to 70 
volts when in good working order. As porta- 
bility is a consideration, the cells are usually made 
small, and as the external resistance is consider- 
able and the circuit closed for a comparatively 
short time, the smallness of the elements is not an 
objection. When, however, the external resistance 
is reduced by special appliances, and the current 
passed for a considerable period, as in the 
electrolysis of tumours, larger elements must he 
used, and those of pint or even quart capacity are 
found convenient. The battery should possess a 
collector by wliieh the cells may be added to the 
circuit one by one ; and the larger-celled batteries 
should also possess arheostat, by which the external 
resistance may be varied with perfect gradations so 
ns to avoid the transmission of shocks while the 
current is being increased or diminished. Until 
recently the only measure of the amount of 
electricity employed was the number of cells in 
the circuit. This is obviousl}’ an unreliable guide. 
The electromotive force of the cells varies with the 
exhaustion of the fluid and polarisation of the 
plates, and the resistance of the external circuit 
■varies with the condition of the skin as to moisture. 


vascularity, and locality, the size, distance between, 
and the polarisation of the electrodes. And as 
the amount of current passing depends on an 
absolute relation between the electromotive force 
and the resistance of the current, neither of which 
under these conditions can be known, this method 
is quite useless. The unit of cuirent strength in 
ordinary electric measurement is the ampdre. This 
is, however, much too large a unit for medical 
purposes, and the thousandth part of this, termed 
the milliamp&re, is employed. Galvanometers 
calibrated in milliamperes are now largely made 
for medical purposes, so that when one of these 
is introduced into the circuit the exact amount 
of current passing at a given time can be 
read directly. As currents varying from 1 to 
300 milliampferes are now regulaiiy employed, 
the instrament should be capAle of indicating 
between those limits. Further, the instrument 
should be as near as possible aperiodic (dead- 
beat). Such an instniment should therefore 
be included in the circuit whenever it is advis- 
able to estimate the current strength employed. 
EHects can only be compared provided we know 
the amount of current producing them, and this 
can only be determined by the milliampbre-meter. 
The efficieney of the cuirent depends, however, not 
only on its amount, but also on its density. This 
character depends on the diameter of the conductors 
which bring it in contact with the body. The 
current-density varies inversely as the sectional 
area of the conductor. Thus a current of 200 
niilliampbres, conveyed to the body by two eon- 
dnctoi's whose terminals are 10 inches in diameter, 
may be borne with little inconvenience and produce 
little appreciable effect, but if one of the con- 
ductors be redueed to, say, 1 inch in diameter 
while the same current is passing, the density of 
the current at the electrode is gi’eatly increased, 
the pain would be intense, and vesication and tissue 
destruction would follow in a very short time. 
Currents of large amount and of gi-eat density are 
thus employed in the electrolysis of tumours, &c. 

Well-insulated flexible wires of suitable length 
are employed for conveying the current. These 
teraiinate in electrodes of various kinds and sizes 
according to the object in view. For ordinary 
purposes (galvanisation of muscle, nerve, &c.) 
discs, plates, or cones of brass or carbon covered 
with flannel or wasli-leather are enqjloj’ed. For 
conveyance of large currents large pads of moist 
clay, flannel, sponge, &c., 10 or 12 or more inches 
in diameter, are employed externally, while the 
current is concentrated by a platinum or steel 
needle on the part to be aflected. In all c.ases 
electrodes to be applied to the skin should be 
thoroughly soaked in a solution of salt in warm 
water in ojder to diminish the resistance of tlie 
circuit and the pain of the cun-ent. 

(3) F'nrnrfic.— For the production of the faradic 
current a simple form of induction coil is employed. 
TJie primary coil of thick wiie is wound round a 
tube in which slides a bundle of iron wire. The 
secondary coil of fine wire fits over this. In the 
best forms of instrument the strength of the enrrent 
can be regulated both by the .sliding of the iron 
bundle in and out of the primary, and also by the 
sliding of the secondarj* ovei’, or off and awaj' 
from the priniarj’. Some fonn of simple magnetic 
intemipter (Neef’s hammer) is connected with the 
instrument, and it is desirable that some means 
should be provided for regulating the rate of 
intemiption. It must be borne in mind that at 
eacli movement of the interrupter two currents are 
generated in the secondary’, the one, at the monient 
of making of the ptimarj-, in the opposite direction, 
and the other, at the moment of breaking, in the 
same direction as the primarj’ current. The 
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currents from a faradic niaclune are thus alternat- 
ing. But further, these clifFer in strength; the 
breaking current being reinforced by the ‘extra 
stream ’ of the primai-y, is considerably the stronger. 
The signs -i- and - sometimes marked on the 
terminals of the secondary, refer only to this 
stronger or breaking current. 

Physiological Effects of the Galvanic Current: (a) 
On Sensory Surfaces. — When a current of from 
10 to 15 milliampferes is applied to the .skin by 
electrodes of 1 or 2 inches in diameter, a prickling 
followed by a burning sensation is experienced. If 
the current is gradually diminished and the elec- 
trodes removed, the skin will be found to be bright 
red, showing increased vascularity. While the cur- 
rent is being diminished it udll be noticed that the 
sensation fust disappeare under the positive pole, 
and while being increased first appears at the nega- 
tive one, thus indicating the gi-eater exciting eflect 
of the latter, (b) On Motor Agjparatiis. — If a large 
sponge electrode be applied to the spine in the dorsal 
region, and a smaller conical one be applied to such 
a muscle as the biceps in the upper arm, it will be 
found that if a current of sufficient strength be 
employed, the muscle will be thrown into con- 
traction at the moment of making and breaking 
the current. The strength of current required to 
produce this effect will depend (1) on the pole 
applied to the muscle; (2) on whether the cuiTcnt 
is made or broken. In a state of health it is found 
that muscular contraction occurs with those con- 
ditions in the following order ; ( 1 ) Current closed 
— ^negative rrruscle ; (2) crrrrent closed — positive on 
muscle; (3) crrrrent opened — positive on mrtscle; 
(4) crrrrent opened— negative on muscle. Thtts 
the weake.st current capable of producing con- 
traction will act when the current is clo.scd 
with the negative on the muscle { 1 ) ; and stronger 
curi-ents will be required to produce contraction 
under the conditions 2, 3, 4. Or conversely, if a 
muscle contr-acts with an opening curreirt, the 
negative beiitg on the nruscle (4), more and more 
powerful contractions will be obtained by altering 
the coirditions with the same crrrrent to 3, 2, and 1. 

Electrolytic Effects. — If a broad srrrface-electrode 
be applied to any part of the body and con- 
nected to_ one pole, and the other pole connected 
to a platirrrrrrr or steel ireedle inserted into, say, 
a fibroid tunrour of the uterrrs, or applied to ariiy 
mrtcorrs surface, and a cun-ent of 15 to 250 
milliatrrpbres passed, tissue in contact with the 
electrodes will be decomposed. Owing to tire 
extent of the c.xtcnial electrode and small density 
of the current, the result here will be inappre- 
ciable, but it is verj' obvious at the internal 
one. Thus, if the electrode is positive, the pro- 
ducts of decomposition will be strongly acid in 
rcactiorr (tunring litmus red), and the tissue round 
the electrode will be condensed, and contract rortnd 
it. If the irttei-nal electrode is now negative, the 
products of decomposition rr-ill be strongly alkaline 
in reaction, and the tis.sue will be rapidly broken 
up, a loose frothv material escaping fronr the 
electrode, which will nrovc fi-ccly in a sinus formed 
by the electrolysis. • The negative pole while 
liberating alkalii'ic products has much more marked 
disintegrating inlhrence than the positive. 

Physiological Effect of Induced Currents: (a) 
On Scn.sory Apparatus. — Wlion a weak current from 
the secondary is ajqrlied to the skin, the sen.sation 
is that of gentle pricklitrg or tingling. As the 
strength of the current is increased the sensation 
becomc.s more and more painful, but has never the 
buniiiig character of the galvanic current, (b) 
On Motor Apparatus. — If one or both poles are 
ap]ilicd to a mu.scle, and a single .shock of sufficient 
strength sent, a single muscular contraction ii-ill 
be produced. If the shocks arc rciieated uith 


sufficient slowness,_a series of single contractions 
will follow ; but if the rate of transmission is . 
increased, the muscle will be thrown into a state of 
tetanus or continued contraction, the effect of one 
shock not having passed before the next has 
reached the muscle. 

Diagnostic Uses of Electricity. — Galvanic and 
faradic currents are emploj’ed in the diagnosis of 
various nervous and muscular disorders. In 
certain diseases of the spinal cord and the cerebro- 
spinal nerves it is found that the nonual pheno- 
mena of muscular contraction are much altered. 
Thus it may be found that a muscle may fail to 
respond to faradic stimuli of any strength, and yet 
continue to respond to interrupted galvanic stimuli ; 
and again it may respond to galvanic stimuli in 
an orcler different to tliat indicated in a previous 
paragraph as normal to health. These abnormal 
plieuomena are termed the ‘ reactions of degenera- 
tion.’ 

Therapeutic Uses of Electricity. — Only the most 
general .indications of these can be given. The 
static form is of value in the treatment-of various 
nervous disorders — e.g. old-standing neuralgia, 
chorea, hemi-anresthesia, hj-stero-epilepsy, and 
hysteria. Galvanism is used in acute neuralgias, 
such as tic-douloureux, sciatica, &c. ; in atrophy 
of muscle following hemiplegia, diabetes, writcre’ 
cramp, &'c. ; in spinal iiritation, chronic myelitis ; 
in the enlarged and stiffened joints of chronic 
rheumatism and rheumatic arthritis, and in 
lumbago ; in chronic pharyngitis, in glandular 
laryngitis (clergyman’s sore throat), naso-phaiyn- 
geal catarrh, chronic tonsillitis ; and in other diseases 
associated with chronic inflammation and defective 
nutrition. Faradism is employed in general nervous 
exhaustion associated with insomnia, in functional 
disordere of the generative organs, in the acute 
stage of articular rheumatism, giving^ great relief 
to the inflamed and painful joints,' in incontinence 
of urine from atony of bladder and sphincter, in 
irritable and painful prostate, in hysterical aphonia, 
neurasthenia, &c. 

Galvanism in Electrolysis. — Nfoyi and aneurisms 
are freqiiently cured by electrolysis of their con- 
tents. Needles insulated to within a quarter of 
an inch of their points are plunged into the 
tumour, and through these the current is passed. 
Coagulation takes place round the needles, and 
forms a nucleus round which further clotting 
occurs, resulting in obliteration of the nrovus, or 
strengthening of the walls and filling of the sac 
in an aneurism. For uterine hemoiTlinge a current 
of 100 to 250 milliampbres is omploj’cd, a thick 
platinum wire cariying the positive cuiTcnt to the 
mucous membrane* of the uterus, a large surface- 
electrode lying on the abdomen. The positive 
current is a powerful hremostatic, and properly 
applied this method checks most cases of hemor- 
rhage. So also fibroid tumoiira of the utenis arc 
treated by similar high currents aiijdicd in the 
same way. But the disintegrating effect of the 
negative ' pole is preferred either lying in the 
uterine cavity or introduced into the sub.sfnncc of 
the tumour. Various inllammatorj' conditions 
lioth outside and inside the utenis are similarly 
treated. All these cfl'ecf s depend ( 1 ) on the strength 
of the current, which is obtained by the use of a 
sufficiently large pressure (30 to 40 cells = 40 or GO 
volts), and a large surface extenml electrode which 
diminishes the resistance of the .skin ; (2) on the 
dcnmty of ihe^ current at the part to be affectel, 
which is obtained by tbe use of an electrode con- 
sisting of a small platinum or steel needle. 

In conclusion, a word may be said regarding Iho 
much advertised ‘ galvanic and ‘ magnetic’ belts. 
There is no doubt tliat galvanic clmiiis, sucli a.s 
Pulvennacher’.«, arc capaTde of giving a -more or 
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less continuous current of electricity, and it may 
be that in some cases their use has been followed 
by benefit. But the irregularity of their action, 
and the impossibility of directing or controlling 
the current, render their use entirely hap-hazard. 
Moreover, very troublesome ulcerations have been 
produced in the skin by prolonged contact of the 
negative pole. On the other hand, there is not the, 
least evidence that the so-called ‘ magnetic belts ’ 
have any influence whatever on the tissues or 
functions of the body. They consist of pieces of 
watch-spring, or of crinoline steel, more or less 
magnetised, sewn between layers of flannel or 
other material, and adapted to different parts of the 
body. It has never been shown th.at even powerful 
magnets have anj' influence on the bodily functions, 
and it cannot be believed that these appliances 
are of any use whatever. Anj' relief from pain 
which may follow their application is most prob- 
ably due to the heat-conserving property of the 
flannel or other material in which the bits of steel 
are sewn. 

Electric Light. The electric li"ht, like light 
from most other sources, is produced by raising a 
body to a temperature so high that some of the 
radiations it throws out have a wave-length short 
enough to affect the retina. A slightly heated 
body gives radiations of long wave-length only ; 
they may be detected, as any radiations may, by 
their heating effect when they fall on an absorbent 
surface, but the eye is not sensitive to them. 
AVhen the body is made hotter the whole energy 
of the radiations increases, but the short waves 
increase in greater proportion than the long waves, 
and when the temperature is sufficiently raised the 
body begins to give out light. So long as the 
source is just hot enough to be luminous the light 
is nearly all red ; as the temperature rises there 
are added more and more of the other colours, of 
shorter wave-length, towards the violet end of the 
spectrum. In the flame of a candle or of a gas-jet 
particles of solid carbon form the luminous source : 
their temperature, which is determined by the con- 
dition that they radiate energy as fast as work is 
done upon them by the process of combustion, is 
so low as to make the red and yellow constituents 
of the light preponderate. A higher temperature 
has tlie double advantage of giving whiter light, 
and of giving it accompanied by a smaller propor- 
tion of non-luminous infra-red rays, and therefore 
with less e-xpenditure of energy in proportion to 
the amount of light produced. 

One way of heating a body to a high tempera- 
ture is by forcing a strong current of elec- 
tricity to pass through it. The energj' expended 
depends on the strength of the current and on the 
electromotive force which is required, to make it 
pass, and this energy takes the form of heat. By 
selecting a conductor which offers considerable 
resistance to the passage of the current, it is 
practicable to produce so much heat in a small 
space that the temperature reached is only limited 
by the melting or v-olatilising of the heated body. 
In 'all actual electric lamps carbon is used, first 
and mainly because of its great iufusibility, and 
second, because of its emissive poweri Carbon is 
in fact the luminous body in nearly all sources of 
artificial light. 

Arc Lighting . — ^The earliest means of applying 
the electrical current to the production of light 
was discovered in ISIO by Sir Humpluy Davy, 
who found that when the points of two carbon- 
rods, to whicli the terminals of a powerful battery 
were connected, were brought into contact and 
then drawn a little way apart, the current con- 
tinued to pass across the gap,- forming what is 
known as the electric arc. The electric arc (fig. 1 ) 
is brilliantly luminous. The points of the carbon- 


rods become highly incandescent, and in addition 
the space between them is filled by a sort of flame, 
or cloud of particles of white-hot. carbon. As the 
temperature of the arc is much higher than that 
of any ordinary flame, its efficiency as a source of 
liglit is exceptionally great, and it is specially rich 
in highly refrangible 
for short wave- 
length) rays. The 
carbon-points being' 
exposed to the air 
gradually burn 
away, and in addi- 
tion to this there is 
a transfer of carbon 
particles across the 
arc from the positiv'e 
to the negative rod, 
which has the effect 
of making the posi- 
tive rod waste about 
twice as fast as the 
negative rod. The 
end of the negative 
rod becomes some- 
what pointed, and 
a crater-like hollow 
forms on the end of 
the positive rod. As 
the points waste 
away the arc 
lengthens, and would 
presently break and 
the current would cease to pass if the rods were not 
pushed nearer together. Should the arc break it 
can be re-established by bringing the rods again 
into contact, and again drawing them a little way 
apart. Arc lamps are devices for holding the 
carbon-rods, so that tliey are first brought into 
contact and drawn apart, to establish or ‘strike’ 
the arc, and are then ‘ fed ’ together, continuously 
or at short intervals, to prevent the distance 
between the points from growing too long. 

It was not until the development of the Dynamo- 
electric Machine (q.v.) as a means of producing the 
electric current economically on a large scale, that 
the electric light came to be of commercial import- 
ance. Before that, however, various contrivances 
had been devised for automatically striking the arc 
and regulating its length. As early as 1847 a lamp 
was patented by W. E. Staite, in which the cai bon- 
rods were set vertically one over the other, the upper 
one being held fixed, while the lower rod was fed 
upwards by the interaiittent action of clockwork, 
which came into gear whenever the current across 
the arc became reduced below a certain limit of 
strength through the lengthening of the_ distance 
between the carbon-points. Similar devices were 
proposed by Foucault and others; but the first 
really successful arc lamp was Serrin's, patented in 
1857, which has not only itself survived, but has 
had its main features reproduced in many later 
forms. In 1858 a lamp designed by Duboscq was 
used to show the electric light, for the firet time at 
sea, from the South Foreland Lighthouse, where 
the cuiTent to feed the lamp was generated by the 
large magneto-electric macliine of Holmes; and 
this experiment was followed a few yeais later by 
the permanent establishment of electric lighting 
there and at' Dungeness and other lighthouses^ 
The invention of the self-exciting dynamo in 1867 
paved the way for the development of electric 
lighting on a commercial scale. The Jablochkoff 
candle ( 1876), in which tlie arc was formed between 
the ends of a ])air of parallel carbon-rods separated 
by a layer of insulating material ivhich wa.s slowlv 
consumed as the carbon burned down, did good 
service in accustoming the public to the new illu- 
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minant, and tlie invention of simple and effective 
arc lamps bv Brush and othei-s, brought about its 
vide adoption in 1878-79 for lighting large rooms, 
streets, and spaces out of doom. In the following 
year the future of domestic electric lighting was 
secur^ by tlie introduction of the incaijdescent 
lamp. 

In modem arc lamps, of which there are so many 
fonns that it would be impossible even to classify 
them in the space at our disposal, the arc is 
generally stniclc by the action of the current 
in an electro-magnet or solenoid, which is con- 
nected in series with the carbons, so that when 
the cuiTent passes the armature of this magnet is 
attracted, and its motion is caused to separate the 
carbons. This sets the lamp in action, and then, 
as the carbon-points are consumed, the resistance 
to the passage of the cnivent gradually increi^es. 
If the source of electricity is such as to maintain a 
constant, or nearly constant, difference of potential 
between the terminals of the lamp, the effect Avill 
be that the current will gradually become reduced. 
On the other hand, if the source is such .as to 
maintain a constant or nearly constant cun-ent 
through the lamp, the effect will be that the 
difference of potential will incre.ose. Either of 
these effects may be made use of to regulate the 
length of the arc. Generally the carbons ( which 
are round rods formed by maldng powder'ed coke 
into a p.aste and baking it) stand in a vertical 
line, and tbe upper one is fixed in a heavy holder, 
which tends to slide down until the points touch. 
But its motion downwards is checked by a clutch 
or brake of some kind, 

p-i r— I which allows it to descend 

L-J U little by little, and only 

B when the length of the 

|| arc has become unduly 

+B great. Fig. 2 is a skele- 

-j ton diagram showing the 

B mechanism of Serrin°s arc 

A lamp, which was one of 

i I the earliest successful 

I forms. Here the upper 

' j carbon-holder. A, has rack 

' I fyeth on it, which ge.ar 

i into the first of a train 

A li of toothed wheels, BC, 

rl I - - : ! so that the train must 

' 1 °' 1 1 revolve as the carbon 

r . IX— . -_u descends. The last wheel 

( ) j ^ 'r^° in the train, C (which 

fs ■ >r ‘ ' Hi moves much for a veiy' 

' ' ' ) /I ' ! i •‘'"JJill movement of the 

VLv/cj holder), is a st.ar-wheel, 

6^ ' whose projecting limbs 

— hit or miss a detent, E, 

I I I Ij- the position of which is 

pri — “■Q a. controlled by an elcctro- 

magnet, G, pulling against 
11 “VA- aspring, F. 'When the arc 

■p „ o S’tnick the star-wheel is 

'*“■ ■ locked, so that the upper 

carbon-holder is fixed. 
As the arc lengthens, the cuiTcnt in the controlling 
electro-magnet becomes wc.akcned, and this goes 
on until the detent rises far enough to release the 
star-wheel. I’lic holder. A, then descends until the 
current is again strong enough to make the electro- 
magnet draw the detent down and lock the wheel. 
Here the control dei)onds on variations in the 
strength of the current i)assing ncrons the arc, and 
the controlling electro-magnet is in series with 
the carbons (being in f.act the magnet which also 
strikes the .arc); if, however, the lamp were to be 
used with a constant cuiTent, the control could 
Cii-sily be effected by variations in the difference 
of potential between the carbons. The controllin" 


magnet must then form a shunt to the arc itself, 
ana be set so that when the shunt ennent in it is 
■weak the star- wheel is locked, and when the shunt 
current exceeds a certain limit the detent is raised 
and tlie star-wheel is released. The Lamp shown 
in fig. 2 has this peculiarity, that the descent of 
the upper carbon-holder makes the lower holder 
rise, through half the distance, by means of the 
pulley' D, and chain H. The effect is to keep tlie 
arc burning always at one and the same place, 
the lower carbon being the negative one, which 
consumes half as fast as the other. Lamps witli 
this feature are c<alled ‘ focussing ’ lamps, and are 
useful in lanterns where the luminous centre must 
be maintained in the focus of a lens. For ordinary 
uses the focussing arrangement is not necessary, 
and is omitted. 

In many’ modem lamps the controlling electio- 
niagnet is double, consisting of a series and a shunt 
portion, combined in such a way that the holder is 
released, and the carbons are caused to approach 
by either a weakening of tbe current or an in- 
crease of tbe potential, or both. Such lamps niav 
be used cither with constant current or witli 
constant potential. 

In pl.ace of the train of wheels in Serrin's lamp, 
a single brake-wheel has been used, turned by a 
i.ack on tbe upper carbon-holder, and stopped or 
checked by a brake-lever which is pressed against 
or withdrawn from its circumference by’ the con- 
trolling electro-magnet. Some veiy successful 
modem lamps, such as those of Brush and Thom- 
son-Houston, use a stOl simpler device. The 
upper carbon-holder slides through a loose collar 
or ring, which can be tilted by the controlling 
magnet, so that it clutches the holder. ‘When 
the current falls or the potential rises this clutch 
collar is untilted, so that the holder slips through 
it and shortens the arc. A dash pot is employed 
to prevent the tail of the holder from being too 
napid. 

vA’hen a number of arc lamps are to be iisod 
together they are generally’ connected in scries ; 
a constant current is sent through the group, and 
the control of the carbons is effected by' slmnt 
electro-magnets, taking advantage of vari.ations 
in the dill'erence of potential between the carbons. 
To prevent the whole group from being extin- 
guished .should the feeding mechanism in any one 
lamp fail to act, a device is added_ by’ which any 
lamp th.at tails is .short-circuited — i.e. the cuirent 
passes through it by’ anotlier path. They may', 
however, be grouped in parallel, if the control is 
arranged to depend on variations in the strength 
of the cunent. Parallel grouping is usual wlicn 
the lamps are to be served with alternating electric 
currents. 

The rate at which energy is expended in the 
electric arc is measured by the product of the 
current and the electromotive force required to 
niaint.ain it passing across the gap. If the current 
be measured in amperes and the electromotive 
force in volts, their iiroduct gives the rate of e.x- 
penditure of energy in watt.s, and may bo reduced 
to horse-power by' dividing by 74G. It is found 
that the electioniotivc force between the points is 
nearly constant whethei- much or little cunent is 
p.assing, which show.s that the ojiposition to the 
pm-sage of the electric current across the ga]) is 
different in kind from the resistance of an ordiimiy 
conductor. However short the arc bo it rcqniTC.s 
an electroniotii'e force of from 30 to 40 volts to 
maintain it ; when the arc is lengthened the 
electromotive foice necessary to kcej> up the same 
current is Lncrc.ascd, but not in projioition to 
the length. It is not found practicable to main- 
tain the aix: with le-’s than a certain strength 
of cuneiil. Hence the power consumed in an arc 
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lamp is necessarily consideraLle, and the lamp 
can oe employed to advantage only where a large 
amount of light will be serrdceahle. The arc 
lamps which are most extensively used take fi-om 
three-quartere to one horse-power, and have an 
illuminating effect equivalent to something like 
1000 candles. It is impossible to speak wiSi any 
precision of the candle power of an arc lamp, 
because its light differs enormously in colour from 
that of a standard candle. A comparison of the 
blue rays of the arc with the blue ra 5 's of the 
candle will give a figure nearly three times more 
favourable to the arc than if the comparison be 
made between the red rays. 

Incandescent Lighting . — In early attempts to 
produce light by the incandescence of a heated 
conductor, wire of platinum and of other refractory 
metals was employed ; but these become melted 
or disintegrated at too low a temperature to let 
them serve as efficient sources of light. Carbon 
rods also had been used, but the matter was not 
brought to a practical issue till 1879, when Mr 
Edison (and, almost at the same time, Mr Swan) 
made lamps in which the incandescent conductor 
was a fine thread or filament of carbon, inclosed in 
a glass globe, from which the air was exhausted as 
completely as possible. The filament was originally 
formed by carbonising a thread of paper, cotton, 
bamboo, or other vegetable fibre : it is now more 
usually made by forcing a semi-fluid preparation 
of cellulose through a die, bending and diying the 
thread, and heating it to a very high temperature, 
surrounded with plumbago, in a crucible. The ends 
of the filament are attached to short conducting 
wires of platinum, which are sealed into the globe. 
By making the filament longer or shorter, thicker 
or thinner, the lamp is adapted to be used with 
more or less electromotive force, and to give more 
or less light. The lamp has a limited life, for the 
filament undergoes a slow process of disintegra- 
tion, which finally breaks it. As in the case of 
an arc lamp the power consumed is measured by 
the product of the cuiTent and the electromotive 
force or difference of potential between the 
tenninal. In ordinary use incandescent lamps 
consume from three to four watts per candle of 
light, and last for some 1500 hours. One may 
force them to a higher efficiency by increasing 
the electromotive force, so that the temperature 
of the filament is further raised, and the light is 
much increased with the expenditure of but little 
additional power. But this shortens the life of 
the lamp, and tends- also to make a deposit of 
carbon particles fonn on the inside of the glass. 
The temperature of the filament is in no case so 
high as that of the electric arc ; hence incandescent 
lighting is less efficient than arc lighting as regards 
the proportion of light to power, and the colour of 
the light is more yellow. But in point of steadi- 
ness and pleasantness, facility for distributing 
light, and convenience in placing and manage- 
ment, incandescent lamps have many claims to be 
preferred for indoor use. 

An interesting part of the manufacture of lamps 
is the process of ‘flashing’ invented by Messrs 
Sawyer and Mann, which means the electric heat- 
ing of the filament for a short time in a hydro- 
carbon atmosphei-e. The high temperature of the 
filament causes the dissociation of the- gas in 
contact with it, and the carbon of the dissociated 
gas is deposited on the filament. This forms a 
convenient means of adjusting its thiclmess and 
resistance ; it also tends to make the filament more 
uniform, for the process of dissociation and .deposit 
goes on most actively at those places which are 
thinnest to begin with, and therefore hottest. 
Incandescent lamps work well with either continu- 
ous or alternating cuiTcnts. They are now made 


of all sizes, from the miniature lamps of one candle 
power or less which are employed in surger>', up to 
two or three thousand candle power. "When a 
number of them are used together they are almost 
always OTOuped in parallel. In the electric light- 
ing of a liouse, for instance, positive and negative 
main conductore, eonsisting of insulated copper 
wire, are led from the dynamo, and to these the 
positive ' and negative branches are respectively 
connected, whose ramifications extend to everj- 
room. ' Wherever a lamp is to be placed a positive 
and a negative leading uure must come, and each 
lamp forms as it were a bridge between the positive 
and the rregative side of the sj^stem. The difference 
of potential is nearly the same for all ; it is a little 
less in the case of the more distant lamps, becarrse a 
certain fall in the difference of potential is incurred 
through the resistance which the leading wires 
themselves offer to the passage of the cirrrent. 
This loss has to be kept within reasonable limits 
by making the sectional area of the leading -wires 
great enough, and no serioirs difficulty is experi- 
enced in doing this when the lamps all lie within 
a few hundred feet of the source. But the 
difficulty becomes serious when distribirtion is 
attempted on a large scale. Not only is the 
loss of energj' in the conductors then a large par-t 
of the whole energy sirpplied, but it may give 
rise to wider variations m the potential than can 
be tolerated. If the number of lamps in use in any 
district were nearly constant, so that a nearly con- 
stant current would flow through the mains lead- 
ing to that district, it would be easy to allow for 
the fall of potential in those mains. But this fall 
is itself a variable quantity, depending on amount 
of the local demand ; and to keep tire potential 
sufficiently constant requires mains of large size, 
the cost of which becomes prohibitorj' when the 
area of distribution is much extended. 

In such cases it is necessary to resort to other 
methods of distribution than by a simple sj’stenr of 
parallel mains and branches. A sufficient number 
of sub-centres may be taken over the area to be 
lighted, and each of these made the starting-point 
of a system of parallel conductors, the sirb-centres 
themselves being fed from the central source, 
through independent mains, with currents which 
are regulated to produce the necessary potential at 
each sirb-centre. Even then, however, if the sub- 
centres are widely distant from the source the lo.ss 
of energj’ in the mains will be serious. In dis- 
tribution over a large area there is an obvious 
advantage in very high potential, for the sarrre 
amount of electrical energy is then conveyed by a 
smaller volrrrrre of cur-r-ent, and conseqrrently with 
less loss in the conductors. This adr’arrtage ma 3 ’ be 
secured if we convej' the electric energj’ to sub- 
centres in the form of snrall currents at a high 
potential, and convert it there into low-potentral 
crrrrents srritable for domestic use. Two plans of 
doing this have been prrt in practice— one, bj’ 
means of storage batteries, is suitable for continu- 
ous currents ; the other, bj’ means of transfor-mers, 
is suitable for alternating enrrents. 

Storage Batteries are cells consisting of large 
sheets or grids of lead, superficiallj’ coated with 
oxide, which are immersed in dilute sulphuric-acid, 
and are polarised bj’ tire passage of tire current. 
Peroxide of lead is formed on tire positive plates, 
and spongy metallic lead on the negative. After 
being charged by the passage of the current the 
cells will act for a time as electric generators, 
giring a curTent in the opposite direction until the 
plates again become inactive, when thej’ maj' be 
again charged. The electric energj’ given out when 
the cells are discharging is somewhat less, but 
need not, if the colls arc slowlj- charged, be very 
much less than the energj’ expended in charging 
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them. Eacli cell has an electromotive force of 
about two volts, and its internal resistance is 
made low by grouping a number of paii-s of 
plates in parallel within a single cell (fi". 3). 

When such cells are 
used to convert an 
electrical supply fi-om 
high to low potential, 
they are grouped in 
serfes wliile they are 
being charged, and the 
groups are then broken 
up into sections which 
may be discharged sep- 
arately or connected 
in parallel for dis- 
charge. Apart from 
this use of storage 
batteries in electric 
Hgliting, they form a 
most valuable, but un- 
fortunately very costly 
adjunct in domestic 
and otlier installations 
for steadying tbe elec- 
tromotive force of the 
supply when used as a shunt across the terminals 
of the dynamo, and for storing electricity for use 
during intervals when the dynamo is not mn- 
ning. Small storage batteries liave been success- 
fully employed as a means of providing portable 
electric lamps for use in houses, carriages, and 
especially in mines. _ The miner’s lamp is a small 
storage battery weighing a few pounds, and is 
inclosed in a watertight case no bigger than an 
ordinary lantern, in the front of which is fitted a 
small incandescent lamp protected by a stout glass 
cover. Primary batteries have also been used, in 
place of storage batteries, to supply electricity to 
portable lamps. 

Transformers are induction coils, consisting of a 
core of soft iron on which two coils of insulated 
copper-wire are wound. AVhen alternating currents 
are made to pass through one of these, called the 
primary^ coil, thej' produce corresponding periodic 
alternations of magnetism in the iron, and induce 
alteniating currents of corresponding period in the 
other or secondary coil. The efl'ect or the iron is 
to increase the coefficient of mutual induction 
between the two coils. When the number of rrind- 
ings in the secondaiy coil is small compared witli 
the number of whidings in the primary coil, the 
electromotive force induced in it is correspondingly 
smaller than the electromotive force impressed 
upon the primary ; and this is taken advantage of in 
practice in tlie conversion of a high-]iotentinl into 
a low-potential supply for electric lighting. In 
order that the iron core .should have as mucli 
magnetic- susceptibility as possible, it is made in 
the shape of a ring or some other closed { poleless) 
magnetic circuit, .and to prevent waste ot energy 
liy the induction of currents in the substance of the 
iron, the coiu is laminated by being built up of thin 
plates or of wii-e. Even then, however, there is 
some waste of energy in the core on account of 
what is called magnetic hysteresis in the periodic 
chaiigc.s of magnetism it undergoes, and some 
further waste occurs through the heating of both 
the priniary and secondarj’ coils in conseguence of 
the resistance they oiler to the conduction of the 
cunents. ^ Notwithstanding these sources of loss 
the efficiency of a transformer working under 
favourable conditions Ls very high, as much as 
00 and even 05 per cent, of the energj' expended in 
the priiuan.' coil being given oil' in the converted 
ciiiTcnt-s from the sccondarj'. In jiractice the 
diiection of the current is reversed about 150 or 
200 times jjcr second. 


Distribution of electricity for the purpose of 
lighting by means of transformei-s, high potential 
being used' in the conveyance of the currents from 
the distant source, with conversion to low potential 
before use, has been effected on a fairly large scale 
in many places, especially in America, where the 
.sj’stem has later taken piactical shape in the hands 
of Mr Westinghouse. In London the same method 
has been successfully employed for some years over 
a pretty wide area by the Grosvenor Gallery 
Company, and now (1889) preparations are far 
advanced for its being applied on a hitherto 
unprecedented scale by the Electric Supply Cor- 
poration, from whose central station at Deptford 
alternating currents are to be conveyed to all parts 
of London at a potential of 10,000 volts, to he 
reduced to 100 volts or so by two successive coii- 
vemions in transformers before they reach the 
lamps of the consuniei-s. 

Among the minor adjuncts in electric lighting, 
an important part in guarding against possible rime 
of fire is played by the ‘cut-outs,’ whose function 
is to interrupt the current in any main or branch 
conductor should it ever exceed a safe strength — 
as might happen in the event of an accidental 
cross-connection or short-circuit being formed 
between the wires. The usual form of cut-out is 
a safety fuse, consisting of a short piece of foil_ or 
wire made of lead or of some fusible alloy which 
any dangerous excess of current will melt, and so 
infernipt the current, in that portion of the S 5 'stcm 
which is guarded by the cut-out, before any damage 
is done. Cut-outs are generally put at the junction 
of branch with main wires, as well as in the mains 
themselves. Where the amount of current to bo 
passed is large, an electro-magnetic cut-out is often 
prefeiTcd to a fuse. 

Numerous forms of meter have been devised for 
measuring and recording the quantity of electricity 
supplied to consumers, some suited for continuous 
currents only, and others for alternating as well as 
continuous currents. Space does not admit of any 
description of the ingenious metere invented by 
Ferranti, Aron, and otlieis. In Edison’s meter for 
continuous currents, which has done good service 
in central station lighting on the parairel system in 
New York, the amount of electricity which passes 
is measured by the deposit of metal in an efectio- 
lytic cell. In Forbes’s meter, which acts equally 
well with continuous or alternating currents, the 
current heats a small coil of wire so that a stream 
of warm air rises from it ; this is made to turn 
a little windmill, whose number of revolutions is 
registered, and is found to be a good index of the 
amount of cun-ent which has passed. 

Itcfcrenccs. — Tlie literature of electric lighting consists 
mainly of papers published in the scientific .and technic.'il 
journals, for the most part since 1878. In the article 
DysAiio-ELECTlilc MACHINES (q.v.) reference has already 
been made to Professor S. P. Thompson’s treatise on 
Dtmamo-clcctric Machincrij. A lecture by the spnc 
author {Journal of the Society of Arts, March 1889) gives 
a comprehensive account of various tj^ies of arc lamjis. 
Much descriptive and historical matter regarding dynamos 
and arc lamps irill bo foimd in Electric Illumination, by 
J. Dredge. Bcfercnce should also be made to I'apcrs bjr 
.1. Hopkinson, ‘On some Points in Electric Lighting, 
Inst. Civ. Eng. Lectures (1^3); ‘On Transformers, 
I’roc. Loyal Society (1887); by G. Kapp, ‘On 'Lans- 
fonners,’ Proc. Soc. of Telegraph. Engineers ( 1888 ), and 
‘On Alternate Current Siachincr}',’ Min. Proc. Inst. 
Cir. Engineers (1889); by G. Forbes, ‘On the Distri- 
bution of Electricity,’ and ‘On Electric Meters,’ Journal 
of the Society of Arts (1885, 1880, and 1889). 

Electric Railway. The propoi^il that elec- 
tricity .should furnish motive power on raihv.ays is 
nearly .as old as the railway-system itself. In 
1837, when it was still douldcd whether .steam 
locomotives would come into general use, an 
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experiment in electric traction was made by Robert 
Davidson, who propelled a car on the Edinburgh 
and Glasgow Railwa}’’ by an electro-magnetic 
engine, ■with a galvanic , battery to supply the 
current. But the cost of producing electricity on 
a large scale by means of a battery is so great as 
to make sucb a method of locomotion impracti- 
cable, however perfectly the electric energj' may 
afterwards be converted into mechanicar work. 
And the electro-magnetic motor of those days was 
an extremely inefficient machine, which did not 
succeed in utilising more than a small fraction of 
the electric power supplied to it. The matter con- 
sequently fell into , complete abeyance, and was 
not revived until engineers had at their command 
a much cheaper mode of producing electric energy, 
and a much more efficient mode of turning it to 
mechanical account. This came about with the 
introduction of the Dynamo-electric Machine ( q.v.), 
which gave a cheap means of converting work done 
by a steam-engine or any other prime mover into 
the electrical form, and with the recognition that 
the operation of the dynamo was reversible — that 
it would serve as a motor, to do mechanical work 
by the agency of the electric current. Hence it 
became practicable to work a railway electricallj', 
by having at one station a dynamo to produce the 
current, driven by a steam-engine, turbine, or any 
other source of power, and by using this current 
to drive another dynamo, as a motor, upon the 
train, electrical connection between the train and 
the source of supply^ being maintained by means of 
conductors with which the train should be kept in 
contact throughout its course. 

This was first demonstrated on a practical scale 
at the Berlin Exhibition of 1879, by Werner 
Siemens, who made and worked with complete 
success a line 219 yards long, on which three car- 
riages, carrying twenty peo^e, ran at a speed of 
about 7 miles an hour, by means of the curi-ent 
from a fixed dynamo, which was driven by a steam- 
engine. The current reached the car through a 
special conducting rail placed between the wheel- 
rails, and insulated from the ground by blocks of 
wood. The motor on the car took the current from 
this rail by the rubbing contact of copper brushes, 
and the circuit was completed through the car 
wheels and the ordinary rails. In 1881 a permanent 
electric tramway, 1^ mile long, was established at 
Lichterfelde (Berlin), where a still simpler plan 
of conducting the current was employed : the two 
ordinary rails, insulated from the ground and from 
one another by wooden sleepers, formed the two 
conductors. Soon after that a number of electric 
tramways or railways were constructed in various 
parts of' Europe, and a still greater number in the 
United States, where, at the end of 1888, there 
were nearly loO miles at work : one of these lines 
(at Montgomery, Alabama) is as much as 11 miles 
in length. 

The plan of using the rails themselves as the 
only conductors is obviously impracticable, except 
on' very short lines and in special circumstances, 
on account of the difficulty of maintaining good 
insulation. In some of the most important exist- 
ing lines a special stiff conducting rail is used, 
raised from the gi'ound on insulating supports. 
The Portrush and Bushmills Railway in Ireland 
(opened in 1883) is an instance in point. There 
the line is 6 miles long, the dynamos that supply 
the current are placed at a station about a mile 
from it, and are driven by water-power. Tlie same 
plan is followed at the Bessbrook and Newrj' Rail- 
way (1885), where passenger-cars, on which the 
motore are placed, sen'e as locomotives to drag a 
train of goods- wagons. The trains nin at a speed 
of about 10 miles an hour, and the expenses of 
working are from 3d. to -td. per train-mile. A 


stiff conductor, set alongside of the rails, is also 
used for electric traction on some portions of 
the New York elevated railroads. In a few 
cases the conducting rail is put in a trench 
undergi-ound— an arrangement which allows this 
system to be applied to city tram-lines. But 
in by far the greater number of electrical rail- 
waj's or tramways, especially in America, the 
conductor is a wire carried on posts overhead, 
either immediately above the cars or along- 
side of them. In many instances the current is 
taken from the overhead conductor by means of a 
little carriage running on it, and drawn along by 
the car. An extremely simple overhead system 
has been suggested b3' Dr Hopkinson, in which the 
conductor is a wire, or strand of wires, supported 
by means of posts, so that it hangs slack over the 
line, at such a height that a metal rod, fixed oh 
the top of the car, rubs against it. There are two 
rods — one near the front of the car and the other 
near the back— and these keep up continuity of 
contact as the car passes under the supports, from 
one to another of the slack spans in which the 
conductor hangs. 

When there are several motor cars running on 
an electric railwaj' at the same time, thej' are 
commonl}’ arranged in electrical ‘ parallel ’ — that 
is to saj% the motor of every train forms a cross 
connection between a single pair of positive and 
negative conducting mains. If, however, the line 
be divided into a sufficient number of short sec- 
tions, it is possible to nin the trains in electrical 
‘ series,’ eacli train spanning a gap in an otherwise 
continuous conductor, and the same current pass- 
ing through all in succession. Tliis plan, which 
has the advantage of requiring a smaller volume 
of current ( but at a correspondingly greater poten- 
tial), was patented bj* Fleeming Jenkin in 1882. 
It is used on an electric tramway which was opened 
at Northfleet in 1889, where the insulated sections 
of the conductor are carried in a trough under- 
ground. 

All the arrangements for electric traction that 
have been referred to above are conductor s^'stems. 
Energy is continuouslj' passing to the car through 
the conductor which maintains connection between 
the distant djmamo and the motor on the car, and 
any break of continuity in the conductor, or any 
failure on the part of the car to make contact with 
it, deprives the car instantlj’ of locomotive power. 
Tlie introduction of storage batteries ( see Electkic 
Light) has made a verj^ important alternative 
method of electric traction practicable — viz. the 
storage system, in which each car or train is self- 
contained as regards power. In this system there 
are no conductors along the line, but each loco- 
motive is furnished with a sot of storage cells, which 
are charged fi om time to time bj^ means of a station 
djmamo, and carry enough energj' to last during 
the trip. The storage sj'stem has been put in 
practice at Antwerp, Hamburg, Bnissels, New 
York, London, and elsewhere, in some cases bj^ 
placing the cells under the seats of the car, in 
otliers bj’ using a separate locomotive car to 
cari-y them and the motor. For citj’ tram-lines its 
advantages are obvious : it makes each car inde- 
pendent, it causes no obstruction of the street bj' 
troughs or posts to can-j' conductore, and it allows 
existing lines to be utilised for electric traction 
without change. Its chief drawbacks are the dead- 
weight of the batteries and the cost of renewing 
tliese when they are worn out or injured Iw the 
rather rough treatment thej’ receive on the road. 
In conductor and storage s.ystems alike there is a 
considerable loss of energj' in the successive trans- 
fomiations, amounting generallj' to 40 or 50 per 
cent. On short lines this waste should be less 
when conductors are used ; but on long Vines the 
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loss which is canseil by the resistance of tlie con- 
ductors may he neater than the loss which the 
charging and discharging of a batterj^ entails. 

An important feature in conductor methods of 
'electric traction is the possibility they afford of 
applying an absolute automatic block system, so as 
to make it impossible for trains to overtake one 
another, without any control being exercised from 
the trains themselves. When the line is divided 
into sections, it is possible to arrange matters so 
that the presence of a train on one section has the 
effect of cutting off the supplj’ of electric energy to 
the section behind, and thus a train entering the 
latter linds itself unable to proceed^ until the train 
in front has advanced to the section be 5 'ond. _A 
number of plans by which this idea_ may be carried 
out have been invented by Fleeming Jenkin and 
by Aj’rton and Perry. Fleeming Jenkin, too, it 
was who proposed the word Telj)7ierage, as a dis- 
tinctive name for electric traction developed on 
these lines. In one of his systems of telpherage, 
suitable for transporting minerals or goods in small 
parcels and at a low speed, the line consists of a 
series of short spans of steel’ cabi'e, siipporfecf over- 
head upon stout posts, at a distance of some 70 feet 
apart. The train is a number of light cai-s, which 
hang from the line ; they are free to swing, and 
are spaced and connected together by light coupling 
rods. A telpher line of this construction, about a 
mile long, was erected in 1885 at Glynde, in Sussex. 
The trains caiTj' cement clay in small skeps or 
buckets, and travel at a walking pace without 
driver or guard. 

Electric Tclegi’apli. See TELEGR-vrit. 
Electric Welding. See Welding. 

Elcctro-liiology is a term used both of Animal 
Electricity, discussed at Electric Fishes, and of 
Mesmerism, or a phase of Animal Magnetism ( q. v.). 
Electrolysis. See Electricity. 
Elcctro-iiingnctisni. See jMagnetism. 
Electro-nietalliirg}’ is the art of depositing, 
electro-cheriiically, a coating of metal on a surface 
prepared to receive it. It may be divided into two 
great divisions — clcctrotj'iie and electroplating, gild- 
ing, &c., the former including all cases where the 
coating of metal has to bo removed from the surface 
on which it is deposited, and the latter all cases 
where tho_ coating remains permanently fixed. 
Gold, platinum, silver, copper, zinc, tin, lead, 
cobalt, nickel, can be deposited electroljriically. 

Electrotype is the art of copying printing type, 
woodcuts, seals, medals, engraved plates, orna- 
ments, &c. by means of the galvanic current in 
metal, more especially copper. Suppose we irish 
to copy a seal in copper; an impression of it is 
first taken in gutta-percha, sealing-wax, fusible 
metal, or other substance which takes, wlien 
heated, a sharp impression. While the impression 
—say, in gutta-jiercha — is still soft, wo insert a 
wire into the side of it. As gutta-percha is 
not a conductor of electricity, it is noccss.ary to 
make the side on which the impression is taken 
conducting ; this is done by brushing it over witli 
plumbago by a camel-hair brush. The irire is next 
.Mtached to the zinc pole of a weakly charged 
Daniell’s cell, and a copper plate is attached by a 
wire to the copper pole of the cell ; or, as is now 
usual, the curront required is supplied by Dynamo- 
electric Jlachines (q.v.). When the impression 
and the copper plate arc dipped into a strong solu- 
tion of the .sulpliato of copper, they act as the - and 
■f electrodes. The copper of the solution begins to 
dcjiosit itself on the impression, first at thcnlack- 
Icadcd surface in the vicinity of the connecting wire, 
then it gradually creeps over the whole conducting 
surface. After a day or two on the old method- 


after a few hours when the magneto-electric is used 
^the impression is taken out; and the copper 
deposited on it, which has now formed a tolerably 
strong plate, can be easily removed by inserting the 
Point of a knife between the impression and the 
edge of the plate. On the' side or this plate, next 
the matrix, we have a perfect copy of the original 
seal. If a medal or coin is to be taken, we may 
proceed in the same way, or we may take the medal 
itself, and lay the copper on it. In the latter case, 
the first cast, so to 
speak, that we take 
of each face is iiega- 
tjve, showing depres- 
sjons where tlie medal 

shows relief ; but this J 

is taken as the matrix 
for a second copy, - 


which exactly re- |Jf 

sembles the original. ' 

The adhesion between ' '1l^?‘■5i^!f^‘«v-|y*i!.■_- 
the two is slight, and 
they can be easily 


the two is slight, and 

they can be easily 1 1]^ t 

soparafetf. The, ceff of 

a- battery is not needed 

to excite the cuirent. A galvanic pair can be made 
Out of the object to be coated ana a piece of zinc. 
The figure shows hoiv this may be done. B is a 
glass vessel containing sidpbate of copper ; A is 
a-nother, supported on B by a wire frame, and con- 
taining a weak solution of sulphuric 'acid. The 
glass vessel A is without a bottom, but is closed 
below by a bladder. A piece of zinc, Z, is put in Uio 
sulphuric acid, and a ivii-e, D, coated with insulating 
yamish, establishes a connection between it and the 
ifiipression, C, ivliich is laid -below the bladder. 
Eleetrotype is of the greatest importance in the 
arts ; by means of it duplicates in copper of pages 
of type are obtained, as is done with this Encydo- 
paidia; engraved copper plates may be multiplied 
ihdefinitely, so that proof-impressions need bo no 
rarity; woodcuts can be converted into copper; 
hronzes can be copied ; and similar like applica- 
tions are made of it too numerous to mention. By 
Connecting a copper plate ready for corrosion ivitli 
the -1- pole, and making it a -I- electrode, it can be 
etched with more certainty than with the simide 
acid, and without the acid fumes. 

Electroplating . — Tliis is the art of coating the 
haser metals with silver by the galvanic cuiTcnt. 
It is one theoretically of great simplicity, hut re- 
quires in the successful application of it very con- 
■siderable experience and .skill. Articles that arc 
electroplated are generally made of brass, bronze, 
Copper, or nickel silver. The best electroplated 
goods are of nickel silver. ’When Brit.annia metal, 
ij-on, zinc, or lead are electroplated, thej' must he 
first electro-coppered, as silver does not adhere to 
the bare surface of those metals. Great care is 
taken in cleaning the articles previous to electro- 
plating, for any surface ininurity would spoil the 
Success of the operation. They are firet boiled in 
Caustic pota-sh to remove any adhering grease ; 
they arc then immersed in dilute nitric acid to dis- 
solve any rust or oxide that may bo formed on the 
surface ; and they .are lastly scoured with fine sand. 
Ilefore being put into the silvering bath, they are 
Washed with nitrate of mercurj', which leaves a thin 
film of mercury on them, and this acts ns a cement 
betivcen the article and the silver. The bath where 
the electroplating takes place is a large trough of 
earthenware or other non-conducting substance. It 
Contains a weak solution of cyanuie of silver in 
Cyanide of iiotassium (water, 100 parts ; cyanide of 
Pota-^sium, 10 parts; cyanide of silver, 1 part)._ A 
plate of silver forms the + electrode ; and the article.s 
to be plated, hung by pieces of wire to a metal rod 
lying across the trough, constitute the - clectroile. 
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When the plate is connected with the copper or + 
pole of a one or more celled galvanic battei'y, accord- 
ing to the strength required, or subjected to the 
mameto-electric current, and the rod is joined 
witn the zinc or - pole, chemical decomposition 
immediately ensues in the bath, the silver of the 
cyanide begins to deposit itself on the suspended 
objects, and the cyanogen, liberated at the plate, 
dissolves it, re-forming the cyanide of silver. 
According, then, as the solution is weakened by 
the loss of the metal going to form the electro- 
coating, it is strengthened by the cyanide of silver 
formed at the plate. The thickness of the plate 
depends on the time of its immersion. 'The electric 
current thus acts as the carrier of the metal of the 
plate to the objects immersed; In this way, silver 
becomes perfectly plastic in our hands. We can by 
this means, ivithout mechanical exertion or the 
craft of the workman, convert a piece of silver of 
any shape, however irregular, into a uniform plate, 
which covers, but in no way defaces, objects of the 
most complicated and delicate forms. When the 

S lated objects are taken from the bath, they appear 
ull and white ; the dullness is first removed by a 
small circular brush of brass ■wire driven by a lathe, 
and the final polish is given by burnishing. The 
process of electro-gilding is almost identical with 
that of electroplating. Success in either is attained 
by proper attention to the strength of the battery, 
the strength of the solution, the temperature, and 
the size of the + electrode. See Greorge Gore’s 
Elccti'o-metallurgy (1877) for a sketch of the art 
— from Wollaston’s application of the principle 
of the voltaic pile to the deposition of one metal 
upon another (1801), on to subsequent application 
of that principle by Bessemer ( 1834), Jacobi ( 1838), 
Spencer (1839), and the Elkingtons (from 1838 
onwards ). 

Electrom'eter. See Electricity. 

Electromotive Machines. See Dynamo- 
electric Machines,' Magneto-electricity. 

Electroph'orus, an instrument for obtaining 
electricity by means of induction. It generally 
consists of a tin mould. A, which in practice is kept 

in connection 
with the ground, 

L filled with shell- 

lac or resin, B, 
and a movable 
metal cover, C, 
with ,a glass 
^ handle, D, as 

I V— shown in the fig. 

D I shell-lac is 

I poured in when 

j melted, and is 

! - k mixed with some 

other substance 
to make it less 
brittle. M’'hen 

the apparatus is 

surface 

the shell-lac is 
smartly beaten 
Electrophonis. with cats’ fur. 

Tliis electrifies 
the resin negatively. . When the cover is brought 
near the lower part of the apparatus, it is charged 
positively on its under surface, negatively on its 
upper. If then it is touched, the negative escapes, 
and the cover is charged with + electricity ; and if 
removed and applied to any conductor, it will give 
a positive charge to it. The process may be 
repeated for a great number of times with only a 
small diminution of B’s charge, except by connec- 
tion or dampness. It is usual to have the earth 
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connectiqn made bj^ a metallic pin passing through 
B_to A, or by a piece of tinfoil, c, pasted extending 
sHghtlj^ over B, and connected with A. 

Electroplating, Electrotype. See Elec- 
tro-metallurgy. 

Electrum (amber; Gr. e/el-ri-on) is a term also 
applied to native gold as it is associated with 




Electrophonis. 


Electuary, a form of medicinal preparation in 
which - the remedy is enveloped or suspended in 
honey or syrup, so as to make a thick, semi-fluid 
mixture. ' 

. Elegit. In England, a judgment creditor may 
elect to have a Fieri Facias (q.v.) to the sheriff to 
levy the debt, or that the sheriff should deliver to 
him the land (and formerly the goods) of the 
debtor. If he chooses to seize the land, he does 
so under a writ of elegit, and so long as he remains 
in possession he is tenant by elegit. The writ was 
formerly used chieHy for seizing chattels ; but in 
most cases it was a less convenient remedy than 
a Fi. fa. 

ElegJ' (Gr. elcgeia), according to its derivation, 
signifies a song of lamentation, but the term was 
emplojmd at an early period by the Greeks to 
designate any poem written in distichs. The alter- 
nation in elegiac verse of hexameter with pent- 
ameter helps to give to this species of poetry its 
character, which consists in the connection of 
subjective feelings and emotions with external 
incidents or objects. Many poems have been 
written in this form which are not elegies proper. 
Of the numerous elegies of the Greeks, few have 
come down to us. Among the Romans, Catullus 
was the first "ood elegiac writer ; after him came 
Propertius, Tibullus, and Ovid. Tibullus, in par- 
ticular, brought the erotic elegj' to its highest 
perfection. In modem times, the term elegj' is 
applied in England to any serious piece where a 
tone of melancTiolj' pervades the sentiments, as in 
Gray’s famous Elegy, written in a Country Church- 
yard. It includes also such splendid tributes to 
the dead as the Lycidas of Milton, the Adonais of 
Shelley, the In Menioriani of Tennyson, and the 
Thyrsis of Matthew Arnold. See The Book of 
British Elegies, by W. F. M. Phillipps (1879). 

Elemental Spirits, beings who, according to 
the popular belief of the middle ages, presided over 
the four ‘elements,’ living in and ruling them. 
The elemental spirits of fire were called Sala- 
manders ; those of water, Undines ; those of the 
.air. Sylphs; and those of the earth. Gnomes. 
Paracelsus wrote a treatise upon them, and they 
play a part in Pope’s masterpiece of mock-heroic 
poetry. The Rape of the Lock. 

Elements, in Astronomy, are those numerical 
quantities, and those principles deduced from astro- 
nomical obsen’ations and calculations, which are 
emploj'ed in the construction of tables exhibiting 
the planetary motions. Thej' include the greatest, 
least, and me.an distances of the planets from the 
sun, the eccentricities of their orbits, their mean 
motions, daily and annual, with the motions of 
their aphelia, and the inclinations of their orbits to 
the ecliptic; their masses and densities, &c. See 
Planets, Planetoids, &c. 

Elements. Chemical, the simplest Imomi 
constituents of all compound substances. Chemists 
regard as elementary substances or elements only 
those substances which have not been proved to be 
compound. It is not inconceivable that some of 
the substances at present designated elements (for 
list of known elements, see Atomic Theory) m.aj' 
hereafter be proved to consist of more than one 
simple kind of m,atter, but in the meantime thej' 
are correctly' called elements, as that tenn is 
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applied aliove. The elements are somewhat arhi- 
trarily divided into non-metals and metals, the 
latter forming by far the larger class. There is 
no sliarp line of demarcation between the two 
classes, several elements occupying positions on 
the border line. The elements commonly classed 
as non-metals are thirteen in number, and aie as 
follows : Hydrogen, chlorine, bromine, iodine, fluor- 
ine, o.^yge'n, sulphur, selenium, boron, nitrogen, 
phosphorus, carbon, silicon. Hydrogen, however, 
in its chemical relations behaves like a metal. 
Speculation at present is on the whole rather 
favourable to the view that all the elements are 
composed of one fundamental elementary sub- 
stance {see also Chemistry, and Metals). The 
time-honoured ‘ Four Elements ’ of the Greeks— 
air, fire, water, earth — are discussed at Empe- 
docles. The ‘Shoo-king,’ a Chinese work older 
than Solomon, has five elements— -water, fire, 
wood, metal, earth. The Indian Institutes of 
Manu have also five— subtle ether, air, fire, -vvater, 
and earth. 

lilciiii, a fragrant resinous substance, is obtained 
from the pitch-tiee, Arbol de la Brea, a native of 
hlanilla. Formerly, many varieties of elemi, such 
ns Mexican, Brazilian, and Mauritius elemi, -were 
in the market, but these have now been supplanted 
in Great Britain by the ori^nal substance, that 
obtained from iManilla. Manilla elemi, when pure 
and fresh, is colourless, and resembles in consist- 
ence old lioney, but it is usually found mixed inth 
impurities, haul, and of a yellow tint. It possesses 
an aromatic odour i-esemblmg that of a mixture of 
lemon, fennel, and turpentine, and when distilled, 
yields as much as 10 per cent, of essential oU. 
When treated with cold alcohol, it partly dissolves, 
leaving about 20 per cent, of a ivhite resinous 
substance called Amyrine. Elemi is never used 
internally, and only seldom as a stimulating oint- 
ment to old wounds. 

Elephant, a genus of mammals in the order 
Pioboscidca, now represented only by two species. 
Those two sill vivors of a once nunierous and ividely 
distributed order occupy a zoological position of 
peculiar isolation, but they aie connected bj' the 
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Indian — are quite distinct from one another, and 
are sometimes referred to separate genera (fig. 2). 
Like other giant animals, they are becoming giadu- 
ally restricted in distribution and numbers, a fact 
of course hastened by the demand for the ivory of 
their tusks. 

Principal Characters. — In some of their structural 
features, especially in nose, skull, and teeth, the 
elephants are as highly differentiated as they are 
in general intelligence ; xvhile on the other liand 
the anatony' of their limbs and anterior venous 
system is simple and primitive. The huge size, 
thick skin, and scanty hairs ; the enonnous head 
ivith high rounded skull containing _ large air- 
siiaces and uritli -wide expanse for the insertion of 
muscles ; the long, muscular nose or proboscis with 
the nostrils at the tip ; the short stiff neck xvhich 
makes the trunk such an advantage ; the huge 
simple limbs and massive feet, are consiucuous 
features. The brain is not much larger than man’s, 
hut as one ivoiild expect from the elephant’s clever- 
ness, is richly convoluted ; the hind portion or 
cerebellum is, ho-wever, uncovered like a rabbit’s. 
Tlie teeth consist ( 1 ) of .a pair of enormou.s, ever- 
groiving upper incisors or tusks, composed mainly 
of the precious dentine or ivorj’ ; and (2) of the 
large plaited molais, the final result of a long series 
of historical differentiations, six on each side above 
and below, but never represented bj' more than one 
in full use at a time. Tlie upper parts of the stout 
limbs are veiy long, so that the knees especially 
are situated far down ; the five toes are inclosed 
in a common hoof which is verj' massive, the 
circumference of the fore-foot measuring about half 
the height at the shoulder. More technical char- 
acters are the presence of two superior veme cavro, 
the simple stomach and large cmcuni, the abdominal 
situation of the male organs, the two-hompd uterus, 
deciduate zonaiy placenta, and the position of the 
two teats upon the breast. The diet is vegetarian, 
and the animals are gi-egarions. An elephant may 
weigh 3 to 4 tons, and Jive 120 j'ear.s, tliougli tlie 
average seems to be about eighty. 

The Two Species. — The Indian Elephant [Ekvhas 
indiens) is now restricted to the forest-lands of 
India and south-east Asia, including Ceylon and 
Sumatra. The African Elephant (A. or Loxodon 
africamis) inhabits the greater part of tlie African 
continent south of the Sahara. The contrast 
between the two species may bo indicated as 
follows : 1 


ISDUX. 

Ears of moderate size. 

Molar tcetli vith folds parallel. 
Trunk ends in flnger-sliapcd 
upper lobe. 

Concave forclicad. 

I'onr or fl\ e nails on tlio hind- 
foot. 

Males about 10 feet at shoulder. 


Arr.ic.vx. 

Ears 31 feet long by 2J feet 
broad. 

Lozenge-shaped folds. 

Lobes of trunk apex nearly 
equal. 

Arched forehead. 

Tlirce nails on the hind-foot 

Males about a foot higlicr. 


Fig. 1. — Afric,an Elephant (‘Jumbo’). 

extinct Mmstodon and Dinothorium to Cori-phodon 
and the Dinocerata, and further hack st'iil to a 
prob.ablc origin among primitive hoofed or ungulate 
animals. The moilern elephants— African and 


For extinct forms such as the Mammoth (Elephas 
vrimigenitw), nearly allied to the Indian species, 
for the ancient.British forms, for tlie Pigmy Ele- 
phant {E. melitciisis), and for even more gigantic 
forms than the two sjiecies now alive, the leader is 
referred to the articles Majimotii and JIastodok. 

Habits; Food. — ^'fhe elephants use their tniiiks 
in gathering leaves, bmnehes, and herbage, wliich 
they p.as,s de.xteiou.sly to the mouth. 'The Indian 
elephant e.ats the le.aves of the jialm, fig, and 
jak trees, &c. ; the African form i« fond of the 
succulent mimosa. Most kinds of palatable vege- 
table food, from sugar-canes to cocoa-nuts, are 
acceptable. Those brought to Britain are largely 
fed on hay and canots. They prefer forest and 
mountainous regions ; are ready to plunder rice aiul 
other crops, but .seem to have a* wholesome diead of 
fences. 
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Drinking . — Without bending head or limbs, the 
elephant dips the end of the trunk into the water, 
and fills it ny a strong inspiration. The trunk is 



Fig. 2. — Heads of (A) African and (B) Indian Elephants. 



then inserted into the mouth and forcibly emptied. 
In the same way water or even sand may he blown 
over the body for cleaning and cooling the skin. 

Locmnotion . — The general leisurely and heavy 
tread of the elephant can be changed into a very 
fast trot or peculiar shuffle, especially when the 

males furiously 
charge their 
rivals or enemies. 
Their slow but 
sure progress is 
found most ser- 
viceable in diffi- 
■r-. „ ™ , . , , , . cult m o u n- 

Fjg. 3. —Tips of Tninks of ( <i ) Afncan tain travelling, 
and ( 6 ) Indian Elephants. Though one 

would hardly 

expect it, thej’ undoubtedly have considerable 
powers of swimmin". ‘A whole herd has been 
known to swim without touching bottom for six 
consecutive hours, rest a while, and then swim 
three more, with one rest.’ When a herd with 
young ones is forced to take to the water, the 
mothere hold some up with their trunks, while 
others find a more comfortable position on their 
mothers’ backs. 

Herding . — Elephants are conspicuously social, a 
habit which has doubtless directly influenced their 
intellectual development. The herds are usually 
family parties ; the mothers and young go in front, 
the males bring up the rear. The positions are 
reversed in alarm and danger. Both family like- 
ness and family sympathies are often strongly 
marked. The leader is obeyed and also protected 
with much csjn-it de corps. 

Breeding . — The males of both species are rather 
larger than the females, and excel in strength, 
endurance, and in the greater development of the 
tusks. A male is on this last account valued at 
one-fifth more than a female. In some localities — 
e.g. Ceylon, the female incisors remain verj^ small, 
and the disproportion is always more marked in the 
Indian species. The male elephant is polygamous, 
and usually rules alone in the herd, expelling or kill- 
ing his rivals. By means of such halfitual contests 
the tusks have doubtless been perfected in strength. 
Except at the breeding season, the adult maleslive 
nmcli by themselves, probablj’ for selfish reasons 
rather than from love of solitude. At pairing-time 
a gland opening on the side of the head, between 
eye and e.ar, becomes especially active in the adult 
ihales, which are then said to be in ‘ must,’ and are 
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then -well known to be probably the most danger- 
ous of animals. The gland secretes a substance of 
strong musk-Uke odour, and is one of the numerous 
secondary sexual characters exhibited by animals. 
The fragrance is probably attractive to the female 
sex, though this must be a subsequent advantage, 
and not in any way a cause of the development of 
such, an organ. ‘The elephant,’ Darwin observed, 
‘is reckoned the slowest breeder of all known 
animats, and I have taken some pains to estimate 
its probable minimum rate of natural increase : it 
wDl be under the mark to assume that it begins 
breeding when thirty yeare old, and goes on breed- 
ing till ninety years old, bringing forth three pair 
of young in this interval ; if this be so, at the end 
of the fifth century there would be alive fifteen 
million elephants, descended from the first pair.’ 
It is obvious enough that mortality and enemies, 
especially man nowada 3 's, obviate anj' approxima- 
tion to even such slow, natural increase of numbers. 
The elephant is one of the best examples of 
Spencer’s law of the inverse ratio of individuation 
and rate of reproduction. Endless stories are told 
of the savageness of ‘ rogue ’ elephants, which seem 
chiefly to be males who have been expelled from 
the herd, and' have in part the savageness of 
Ishmaelites, and in part tlie madness of enforced 
celibacy. The mothers manifest much maternal 
affection and care. One j'oung elephant is born at a 
time, though occasionallj' twins maj' occur. There 
is a long (20| months) period of gestation. The 
elephant sometimes breeds in captivitj'. Even 
after twenty years of menagerie life, birth is said 
to have occun-ed. In Siam and other parts of the 
East, breeding studs are kept up, but recruiting bj' 
fresh captives is alwaj’s necessary. One of the 
babj’ Asiatic elephants bom in America weighed 
245 lb. at birth, and was about the size of a sheep. 
It took milk for six months, and afterwards began 
to eat tender gi-ass. The sucking is done as usual 
with the mouth, not with the trunk. 

While the tusks of the male are much used in 
the customary contests with rivals, thej' serve other 
purposes. Thus Darwin notes : ‘ The elephant uses 
his tusks in attacking the tiger; according to Bruce, 
he scores the tranks of trees until thej' can be 
throuTi down easiljq and he likewise thus extracts 
the farinaceous cores of palms ; in Africa he often 
uses one tusk, always the same, to probe the 
ground, and thus ascertain whether it ■will bear his 
weight.’ The tusks are also used in ploughing the 
ground in search of bulbs. According to the posi- 
tion and curvature of the tusks, he either ‘flings 
the tiger to a great distance — it is said to even 
30 feet, or endeavoui-s suddenlj' to pin him to 
the ground ’ — an action dangerous to the rider, if 
tliere be one, who is apt to be jerked off the 
howdah. 

The trunk can be used in endless waj's, to pull 
down a tree or snip a bunch of grass, to lift an 
immense weight or a pin from the ground, to fight 
or to fondle. Through it thej' make a loud shrill 
sound described bj' Aristotle as resembling the 
hoarse noise of a trumpet. 

Intelligence . — Though the ej’es are veiy small, 
thej' are quick to discern, and the other senses are 
higiih' developed. The elephants are also social 
ammals. These two conditions, alwaj's favourable 
to intellectual development, are certainty here asso- 
ciated with a high degree of intelligence. Their 
memoiy both for friends and foes is strong, and 
has been more than once remarkablj' illustrated b\' 
tamed elephants, which, having escaped and been 
recaptured, returned with all their old obedience to 
their keeper. In higher ment.al qualities elephants 
are onty excelled, according to Bomanes, b\' dog 
and monkej'. Bj’ dexterous blowing, an elephant 
made a potato, which had fallen out of reach, 
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rebound against the opposite wall so as to return 
to an accessible ' place. Daruun observed similar 
experiments in the Zoo. Their dexterity in assist- 
ing human labour, their quiet submission to opera- 
tions, the gusto with which decoys practise deceit, 
the manner in which they thatch their backs in 
summer to keep oil’ sun and flies, their selection, 
shaping, and dexterous use of pieces of wood 
(implements) for leech-scrapers, fans, &c., their 
discriminating way of lifting and handling different 
materials according to their hardness, sharpness, 
(abstract ideas), iSrc., are all remarkable. To pile 
up materials round the base of a tree, so as to 
make a platform from which to reach an othenvise 
inaccessible enemy, shows decided power of rational 
device. An elephant has been knorni to feign 
death, and the working tamed forms are said to 
have an accurate sense of time. Of _ their capacity 
for learning tricks little need bo said ; to take tea 
at a table and ling for the waiter, to uncork bottles 
and drink the contents, or even to salute princes, 
puts more strain upon the elephant’s patience than 
upon his intellect. 

Emotions . — The elephant may be extremely 
gentle and affectionate, or when injured, both 
passionate and vindictive. They readily form 
friendships with their keepers, with children, or 
with fellow-animals, and sometimes manifest quite 
human tenderness. The partnership between the 
wild elephants and the birds which pick insects 
from their skin and rise screaming when alarm 
threatens, is obviously not disinterested. The 
better emotions, such as sj’mpathy, appear un- 
doubtedly to predominate, but there is no doubt 
as to their proverbial vindictiveness. The classic 
story of the tailor and tlie elephant has been 
repeatedly verified, in some cases with tragic 
results. As peculiarities of emotional tempera-' 
ment, Romanes notes the following : ‘ If a wild 
elephant be separated from its young for two or 
three days, though giving suck, it never after 
recognises or acknowledges it. The members of a 
herd are e.xclusive, a strayed stranger is driven 
off, and may thus become a “rogue ” or “ goondah.” 
Such an Ishmaelite undergoes a transformation of 
disposition, becoming savage, cruel, and morose. 
He is possessed not hy sudden bursts of fury, but 
by a deliberate brooding resolve to wage war on 
everything, and lies patiently in wait for travellers.’ 
Elephants are also subject to sudden death from 
what the natives call a ‘broken heart,’ and which 
seems in some cases at least referable to psychical 
or cerebral conditions. 

White Elephants . — Albinos occur among elc- i 
phants iis in other animals. In these the coloniing 
matter of the skin is deficient ; but the adjective 
white can hardly be used to describe the result. 
Their mrity has made them valuable, and they 
arc revered as incarnations of Buddha. Holder 
notes that in- the 16th centmy Pegu and Sia/ii 
fought over one for many yoars,'till five .successive 
kings and thousands of men were killed, while 
Barnum in 1883 bought one in Siam which cost 
him $'200,000 by the time it reached America. 
Elephants vary slightly in the amount of hair on 
their charnctcristic.-illy naked hides. Those on high 
cool regions in India are said to have rather more 
hair, thus approaching the woollv extinct species of I 
long past Arctic climates. 

_ .-Vpropos of Barnum, an elephant-craze of modem 
times was illustrated in regard to an elephant i 
named Jumbo, which had at least an eventful ' 
historj- of travel. Bom in Central Africa, sold to 
the Jardin de.s I’lantes in Paris, thence to the Zoo j 
in London, and thence in 1882 to Barnum for I 
.810,000 in spite of outcry and petitions, shipped 
with .some dilliculty to New York, and killed hv 
a railroad car in Canada— such is in brief the life- i 


history of an animal which secured an tmnsually 
large share of popular attention. Its remains— 
^kin and skeleton — were presented to two American 
museums. 

Hunting . — The elephant is hunted either for 
Captivity, work, and pageantry, or for the sake of 
its ivorj'. The Indian forms are often captured 
alive in numbers by organised parties of four hun- 
dred or so natives, and the process is both tedious 
and costlj'. The herd is sun-ounded, and the 
circle narrowed by fires and watching. A strong 
fence and moat are made to form the so-called 
‘kheddah’ into which the elephants are driven. 
There they are separated and hobbled by ridere 
On tame elephants, whom the captives, curiously 
enough, do not touch. Single elephants are also 
noosed or decoyed by tame females ; the pitfall 
method is too frequently fatal to be profitably 
employed if the elephants are wished alive. They 
are of course also hunted and killed both for sport 
and ivory. Sometimes, too, their ravages on cul- 
tivated ground have necessitated check. The shots 
are said to kill only on the forehead, temple, and 
behind the ear. The African elephant is not now 
trained, as it used to be, for war or show, but is 
rapidly being hunted to death to supply European 
markets with ivoi-j'. It is followed either on horse- 
back or foot, and some of the Arabs are said to be 
daring enough to face it -writh only sword and 
shield. 

Uses . — The Indian elephant has been, and still 
is, much used as a beast of burden. In its half- 
domesticated state it becomes a patient and eficc- 
tive worker. They are of great service in lifting 
and carrying heavy burdens, which they edge on to 
their tusks with the trunk. An ordinaiy dephnnt 
can carry half a ton continuously on a level road. 
In their natural state 'they often march for 20 
miles to their feeding-ground or water-supply. In 
captmty they require a great deal of care and 
as much food. ‘A large tusker needs 800 lb. of 
green fodder in IS hours.’ Their expensivcne.s.s, 
delicacy, and infertility are obstacles to domestica- 
tion. The African elephant, once trained for war 
and pageantry, is no longer tamed, apparently from 
lack of enterprise. The natives of Africa eat the 
flesh, and are said to be especially fond of_ tlio 
trunk, feet, and fat of the elephant. The skin is 
used for water-bags. 

From vei-y ancient times elephants havc_ beep 
Used in war. Alexander encountered them in his j 
campaigns ; Semiramis took clever advantage of 
their prestige by making sliam ones. In the 
Carthaginian -wars, the Romans were at first dis- 
astrously affrighted by them, but with familiarity 
learned to ten-ify them with torches. Thev captured 
sevei-al from Pyn-hus in 270 n.C., and took them to 
Ronie, calling tlicni ‘Lncanianoxen.’ The Cartha- 
ginians are said to have used 140 elephants at the 
siege of Palermo ; Hannibal took .37 over tlic Alps, 
where, according to Philemon Holland’s quaint 
translation of Livy, they had ‘much ado not to 
topple on their noses in' the slabby snow-broth; 
anu the Romans themselves learned to use tiieni. 
Even in modern times, in the East, they have con- 
tinued to be so used, and in the Burmese war, 
though not .actively engaged, elephants were found 
of great use botl'i for transport and for clearing 
passages in the jungles. 

Elephants have been almost equally used in 
pageantry and games. Cicsar hold clcpliant tonnia- 
ments and employed them to draw chariots, while 
Nero characteristically matched an elephant against 
a single fencer. So too tlioj' liave for many cen- 
turias held their place in the Juggernaut pro- 
cessions, and wore remarkably displ.ayed in honour 
of the visit of the Prince of IVales to India. 

Ivory . — The lu-sks of an elephant m.ay weigh 
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150-300 lb., and ‘ a famous tiisk exhibited by Grpte 
& Co., New York, measures 8 feet 11 inches on 
outside curve, has a diameter, at the base of 6i 
inches, and weighs 184 lb.’ They have small ‘milk’ 
predecessors, but these fall out when 
the animal is very young. The true 
tusks are what are called rootless teeth, 
growing from persistent pulp, and owe 
tiieir value to the large mass, elastic 
nature, and somewhat peculiar texture 
of the dentine portion (see Tooth). 

The enamel is very slightly developed, 
and only at the apex. It is estimated ■ 
that about 75,000 animals, especially 
in Africa, have recently been killed 
annually for the sake of their tusks, 
while 500 tons per annum were, im- 
ported into Great Britain alone .be- 
tween 1880-84. In more recent years 
the importation has decreased, there 
is no doubt that the ivory king is 
becoming rai'er, and an abstinence from 
the purcliase of ivory is the bounden 
duty of eveiy admirer of the elephant. 

The fit use of this beautiful animal 
product is for works of high art, like 
those of the ancients, and not for 
handles of pocket-knives. For tech- 
nical details, see Ivory. 

Proboscidean Fictions. — Under this title. Holder, 
in his interesting account of the ‘ Ivory King,’ 
collects a number of the oddities erroneously re- 
corded in regard to elephants. Thus it was long 
believed that they shed their tusks every ten years, 
but buyers of ivory can no longer have such com- 
fortable assurance. Writers of the 14th century 
allude to the belief that they have two hearts, such 
extremes of temperament do they exhibit ! From 
the low position of the knee-joint, the idea arose 
that the elephant’s legs bend in opposite directions 
to those of other animals ; while a difierent view 
is expressed by Ulysses in Troilus and Cressida: 
‘ The elephant hath joints, but none for courtesy, 
his legs are for necessity, not for flexure.’ Choicest 
by far, however, is the expression to a common 
belief given by Sir Thomas Browne in Pscitdo- 
doxia Epidemica — the elephant ‘ hath no joynts, 
and being unable to lye down, it lieth against a 
tree, which the hunters observing do saw almost 
asunder, whereon the beast relying by the fall of 
the tree falls also downe itselfe, and is able to rise 
no more.’ 

See D 1 NOTHEMU.V, Ivory, Mammoth, Mastodon ; 
C. F. Holder, The Ivory King ( London, 1886 ), an ad- 
mirable account of the general natural history of the 
elephant, from which many of the above facts are derived ; 
G. J. Eomanes, Animal JnteUigence (Inter. Sc. Series), 
and other works. For anatomical characters, see Huxley’s 
Anatomy of Va'tebrates, and Flower’s Osteology of the 
Mammalia. 

Elcphailta (native Ghdrdpuri), an island over 
4 miles in circuit, in the harbour of Bombay, 6 
miles E. of the city, and 4 miles from the main- 
land. • It owed its European name to a large figure 
of an elephant which stood near its former landing- 
place, but which, after 1814, gradually sank into 
a shapeless mass. Of the island’s far-famed Brah- 
manic rock-caves, four are complete, or nearly so ; 
tlie most important is the Great Temple, still used 
by the Hindus on Sivaite festivals. It is entirely 
liewn out of a hard trap-rock, and measures 130 
feet from north to south, and the same distance 
from east to west; the body of the cave fonns a 
square of about 91 feet, originally suiiported by 
twenty-six columns, and sixteen half-coUimns, of 
from 15 to 17 feet, many of which have been 
injured or destroyed. The most striking of its 
many sculptures is a three-headed bust of Siva, 


nearly 18 feet high and 23 feet round the eyes. 
This unique bust, like most of the other figures 
here, has been much defaced, and policemen are 
now employed to protect the cave. The caves 


most probably date from the 9th centuiy. See 
Burgess, T/ie Rock Temples of Elephanta (Bombay, 
1871 ), and Fergusson and Burgess, The Cave 
Temples of India (1880). 

Elephanti'asis AvaTmm (also called Cochin 
or Barbadocs Leg, or Pachydermia) is a disease 
chiefly of tropical climates, and especially frequent 
in India. It consists in an overgrowth of the skin 
and connective tissue of the parts affected, with 
occasional attacks of inflammation resembling 
erysipelas. It is associated with, and probably 
caused by, obstruction of the lymphatic vessels 
of the affected part. In many oases occurring in 
the tropics, a parasitic worm {Filaria sangttinis 
hominis; see Par A siTE,s ) is found in the patient's 
blood, and is believed to be the cause of the 
obstruction ; but the disease may occur from other 
Clauses. The lower limbs and genital organs are 
the parts usually affected, and may attain an enor- 
mous size ; the scrotum has been known to weigh 
over 100 lb. In. the early stages it can sometimes 
be reduced or kept in check by Ann bandaging, 
with careful avoidance of all causes of irritation — 
e.g. over-fatigue, gi-eat- changes of temperature. 
But in severe cases, amputation of the part affected 
is often necessary to allow the patient to move 
about at all. For the wholty distinct disease, 
Elegyhantiasis Gra:corum, see Leprosy. 

Elcpliantill(5 (Arab. Gezirat Aswdn, or Gezirat- 
ez-Zahr, ‘isle of flowers’), a small island of the 
Nile, ‘ a mosaic of vivid green, golden sand, and 
black syenite,’ lying opposite to Assouan (q.v.), 
the ancient Syene, on the confines of Egypt and 
Nubia, in 24° 5' N. lat., and 32° 34' E. long. The 
ruins of the -ancient city are traced in a large 
mound near the modern villages. From this i-sland 
the Greek mercenaries were sent into Ethiopia by 
Psammetichus I. to recall the Egyptian desertem, 
and it was garrisoned in the times of the Pharaohs, 
Persians, and Romans. The island was anciently 
called Ah, or the ‘ivory island,’ from its having 
been the entrepot of the trade in th.at precious 
material. The most important mins, pre-served 
till 1822, when they were maiinly demolished to 
build a vandal governor’s p.alace, were a late granite 
gate-vvay' of the time of Ale.xander III. ; and a small 
temple dedicated to Klmum, tlic god of the countrj', 
and Sati, the goddess of the inundation, which was 
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bnilt by Tbotbmes III. and his successoi-s down 
to Anienhotep III. Another remarkable edifice 
(also destroyed in 1S22) ^yas tlie Roman Kilometer, 
mentioned by Strabo, -which appeare to have been 
bnilt in the ‘time of the Cmsare ; seyeral inscrip- 
tions still j)reserved record the heights of inunda- 
tion from the time of Augustus to Seyerus. The 
island liad the honour of giying a dynasty (the 5th) 
to Eg3-pt, and -was the capital of the first nome of 
the Southern Kingdom; the inscriptions on the 
rocks attest the adoration paid by Seti I., Psam- 
metichus II., and other monarchs, to the local 
deities. Other interesting monuments haye been 
found on this island ; amongst -which may be 
cited part of a calendar recordin" an important 
chronological datum— the date of tlie rising of the 
star Sothis, marking the beginning of the Egj-ptian 
year, in the reign of Thothmes III. (1445 B.C.); a 
Roman miay ; and numerous inscribed potsherds — 
principallj’ receipts in the Greek language — Ayeu 
by the farmers of the ta-xes in the inign of the 
Antonines. The population of the island is at 
present exclusivelj' Nubian. 

See "Wilkinson ; ChampoUion ; Mariette, Mon. of Upper 
Egypt; Brugsch, Hist, of Egypt under the Pharaohs; 
Birch, Hist, of Anc. Pottery, Guide to First and Seeond 
Egyptian Rooms in the British Museum; A. B. Edwards, 
A Thousand Miles up the A^ile. 

Elcpliant-scal, or Sea-elephant {Macro- 
rhinus proboscidevs or Iconinus), the largest of the 
seals, the male measuring about 20 feet in length. 
It occurs in the southem oceans off Patagonia, Juan 
Fernandez, Kerguelen, &c. The colour is grayish, 
the teeth relatively verj- small, the hind-feet with- 
out nails. The males are much larger thau the 
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females, and have a tubular prolongation of the 
snout, dilatable _ in excitement. The.y live in 
families and -societies, and feed on fish’ and mol- 
luses, especially cuttle-fishes. Tlie skin furnishes 
leather; the oil is valuable for burning; the tongue 
alone is palatable. Some distinguisli a second, 
almost exterminated, siiecies (J/. eiiigiistirostris), 
found off the coasts of California and Western 
Mexico. See Seal. 

Elci»lian(’.s Footj or Hottextot’.? Bread 
(Tttnuis or 'J'cjstudiiuirm elcjihantipcs), a iilant of 
the yam onlcr (l)ioscorcaceie), of which tlie root- 
stock forms a large fleshj' mass, curioush’ truncate, 
or somcwliat resembling an elephant’s* foot, and 
covered with a soft, corky, rough, and cracked 
bark, rec.alling tlio shell of a tortoise, whence it-s 
other name. From this springs annn.ally a climb- 
ing stem, wliieh be.ars the leaves and flowci-s. The 
.starchy root-stock is used as food by the llottentot-s. 
Tlie plant is_ not unfre^uent in irothousc.s. A few 
Siiecies are North American. 

ElcpllSillt'.shrcw. n name applied to a num- 
ber of long-nosed, long-legged Inseetivora, forming 
tlie familv- ’Macroscelidm. They are natives of 


Africa, and are notable for their agile jumpiun- 
over loose sand. TJiey use their hind-legs some° 
-what in kangaroo fashion. There are two genera, 
Macroscelides and Rhjmchocj-on, with fourteen 
species. 

Elettaria. See CARD.tjioMs. 

Elctz. See Jeletz. 

ElciisiutS, a genus of Grasses, of which several 
sjiecies are of importance as cultivated cereals, 
notablj' E. corocana and E. indica in India, and 
E. 2’ochsso in Abyssinia. E. fniffcn is now common 
in the United States. 

ElensiS) next to Athens the most important 
town of ancient Attica, on the Baj- of Eleusis, 
opposite Salamis, was connected Avith the capital 
by the Saci-ed Road. It was famous as'the chief 
seat of the Avoi-ship of Ceres, whose mystic rites 
were here performed Avith great pomp and solem- 
nity from the earliest authentic times till the era 
of Alaric, bj’ AA-hom the second and famous temple 
of the goddess, designed bj- Ictinus, the aichitect 
of the Parthenon, aa-rs destroj'ed. For the Eleii- 
sinian mysteries, see Mysteries. The site of the 
old Elenms is noAV occupied by the little A-illage of 
Lefsina, 164 miles WNW. of Athens by rail. 

ElCJl'tllcra, one of the Bahamas (q.A-.), has an 
area of 238 sq. m., and a pop. of 7010. 

Elciitbcra Baric* an old name of Cascai-illa 
Bark, borroAved from its native island. See Cas- 
caeilla, Croton. 

Elevation, in A-chitectural DraAving, i.s a 
representation of the flat side of a building, diuAA-n 
Avith mathematical accuracy, but AA-ithout " any 
attention to eflect. For elevation in geolog}', sec 
UrHEAA'AL; for eleA'ation crater, Yolc.axo. 

Elevation, in Astronomy and Geography, 
means generally the height aliove the horizon of 
an object on the sphere, measured by the arc of a 
vertical ciicle throngh it and the zenitn. Thus, the 
elevation of the equator is the are of a meridian 
intercepted between the equator and the horizon of 
the place. The elevation of the pole is the comple- 
ment of that of the equator, and is ahvays equal to 
the latitude of the place. The eleA'ation of a star, 
or any other point, is similarly its height aboA-e the 
horizon, and is a maximum Avhen the star is on the 
meridian. 

Elevation of the Host. See Host. 

Elcvatoi’S (Grain) is the name giA-on, especi- 
ally in the IJnitod States, to erections for the 
transhipment of grain, and in which it is often 
stored for months, being Aveighod both Avlien 
receiA'cd and AA-hen sent out. There are elevators 
capable of storing 1,000,000 to 1,500,000 Imshols 
of corn Avithin their Avails of Avood. The largest 
are erected at Chicago and Bufi'alo. The_ grain on 
being received at the elevator is examined and 
graded, all of the same qualit}' being kept together. 
The fanner or merchant avIio brings it receives 
an acknoAA-ledgment for so much grain of such a 
quality ; and the grain Avhich is delivered from the 
elevator on his account is grain of that quality, 
and not the same as he brought. In Ncav 1 ork, 
floating elevatoi-s are frequently em(doycd to 
transfer the gi-ain from barges to sea-going vcs'-cP 
direct. Fixed elevatoi-s are generally built so a.s 
to be a))proachable by a’csscIs on one or Iaa'o 
.sidc.s, and have traniAv.ays ninning in on the level 
of the street ; the chain of buckets^ Avhich lai'-cs 
the gi-ain moves, jis the case may be, in an inclined 
plane pa.ssing through the Avail to a vessel ontsidy, 
or in a vertical plane into jdt-s into Avhich the graju 
has been shot from railAvay-truoks. The chain 
receive-H it.s motion from an' endless band passing 
oA'cr one or tAA-o horizontal .shafts in the ui>)ier 
part of the structure, the engine and boiler being 
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located in a building outside the elevator itself.— 
Elevators in hotels, &c. are in Britain generally 
called Lifts (q.v.). 

Elf. See Fairies. 

Elf-bolts, also called Elfin-arrows, Elf-darts, 
Elf-shot, and Elf-stoncs, names popularly given 
in the British Islands to the arrow-heads of flint 
which were in use among the early inhabitants 
of Britain and of Europe generally (see Flirt 
Implejierts). It was believed that elves or invis- 
ible beings shot these barbs of flint at cattle, 
and occasionally even at men. Thus, Robert 
Gordon of Straloch, an accomplished countiy gen- 
tleman of the north of Scotland, writing in 1654, 
tells how one of his friends, travelling on horseback, 
found an elf-bolt in the top of his boot, and how 
a gentlewoman of his acquaintance, when out 
.riding, discovered one in the breast of her habit. 
Cattle dying suddenly in the fields were believed to 
have been struck by elf-arrows — a belief which yet 
lingers in Ireland. The elf-bolt was occasionally 
set in silver, so as to be worn on the person as a 
talisman, or had a hole drilled through it, so that 
it might be dipped in water, which, being thus 
endowed with healing virtue, was used sometimes 
as a wash, more commonly as a draught. As a 
talisman, the elf-bolt was believed to be most effi- 
cacious as a preservative from poison and witch- 
craft. 

Elgin, the count 5 ' town of Elginshire, 5 miles 
by rail SSW. of its seaport, Lossiemouth, 37 ENE. 
of Inverness, and 178 N. of Edinburgli. It lies on 
the Lossie in the ‘garden of Scotland and while 
it retains a few quaint old houses, a cross (restored 
in 1888), and its ruined cathedral, it has brightened 
up much during the 19th centuiy. Tlie Elgin 
Institution was erected in 1832 as an almshouse 
and school,' out of £70,000 bequeathed by Andrew 
Anderson (1746-1822), who from private had risen 
to be major-general in the sendee of tlie East India 
Company. Otlier edifices are Gray’s Hospital ( 1819) 
and the adjoining asylum (1834-65), the county 
buildings ( 1866 ), tlie court-house ( 1841 ), the market 
buildings (1850), the academy (1800), and the 
parish church (1828), with a tower 112 
feet high. The once glorious Gothic 
cathedral (1224-1538) was a cruciform 
structure, 289 feet long by 120 across 
the transept, with two western towere, 
and a loftier central spire (198 feet). 

It was partially burned in 1270, and 
again in 1390 by the ‘Wolf of Ilade- 
noch;’ was dismantled in 1568; and 
in 1711 was finally reduced to mins 
by the fall of the great tower. The 
chapter-house, with its ‘prentice pillar,’ 
is noteworthy. The town itself has 
suffered much from fire, its partial 
destruction in 1452 at the hands of the 
Earl of Huntly giring rise to the pro- 
verb ‘Half done, as Elgin was burnt.’ 

Little remains of the royal castle, 
which in 1296 lodged Edward I. of 
England ; its ruins are surmounted by 
a monument ( 1839-55 ) to the last Duke 
of Gordon. A royal burgh since the 
reign of David I. (1124-53), Elgin 
unites with Banff', Macduff, Peter- 
head, Inverurie, Cullen, apd Kintore 
to return one member to parliament. 

Pop. (1831) 4493; (1881) 7533. See Pa, 

Young’s Annals of Elgin (lS79). 

Elgin, a city of_ Illinois, on the Fox River, 36 
miles WNW. of Chicago by rail, with large watch- 
works employing 500 hands, and manufactures 
of carriages and agricultural ma'chineiy. Pop. 
8787. 


Elgin and Kincardine, E.4El of. Governor- 
general of India. James Brace, eighth Earl of 
Elgin, and first Baron Elgin in the peerage of the 
United Kingdom (1849), was bom in London, 20th 
July 1811'. He was son of the seventh Earl of Elgin 
( 1766-1841 ) who brought from Athens the collection 
of sculptures knoum as the ‘Elgin Marbles.’ As 
governor of Jamaica (1842-46), and as governor- 
general of Canada (1847-54), he displayed adminis- 
trative abilities of the highest order. SVhile on his 
way to China in 1857, as plenipotentiarj' extraordi- 
naiy, he learned at Singapore the outbreak of the 
Indian mutiny, and promptly diverted the Chinese 
expedition to the aid of Lord Canning. The mission 
to China was delayed, but ultimately, after some 
military operations and diplomacy, issued in the 
treaty of Tientsin (1858). He also negotiated a 
treaty with Japan, by which certain ports were 
opened to British trade. On his return home he 
was appointed Postmaster-general. In 1860 he 
was again in China for the purpose of enforcing 
the ratification of the treaty. A combined English 
and French force penetrated to the capital, and 
enabled Lord Elgin and Baron Gros to dictate a 
peace under the walls of Pekin. On the expiration 
of Viscount Canning’s term of service, the governor- 
generalship of India was offered by Lord Palmer- 
ston to Lord Elgin (1861), and accepted by him. 
He died at Dharms.ala in the Punjab, 20th Novem- 
ber 1863. See Walrond, Letters and Joimials of 
Lord Elgin ( 1872) ; and Laurence Oliphant, Mission 
of Earl of Elgin to China (1859). 

Elgin Dlarbles, a celebrated collection of 
ancient sculptures, brought from Greece by the 
seventh Earl of Elgin, then ambassador to the 
Porte, and acquired from him by the nation for the 
British Museum in 1816, at the sum of £35,000. 
Early in the century he obtained a firman to 
examine, measure, and remove certain stones witli 
inscriptions from the Acropolis of Athens, then a 
Turkish fortress. His agents, on the strength of 
this firman, removed the so-called Elgin Marbles, 
packed before Elgin’s recall in 1803, but not fin.ally 
convej'ed to Enmand till 1812. They are said to 
have cost the anibassador upwards of £74,000 ; and 



Part of tlie Frieze of the Parthenon — Elgin Marbles. 

36 both before the purchase by the government and 
:h- afterwards, there was fierce controversy as to the 
res artistic value of the statues, and Elgin’s right to re- 
ip. move them from Athens. Lord Byron’s view as to 
the unjustifiableness of the removal was shared by 
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many, who nevertheless believed not merely that 
the marbles were thus saved from gi-eat risks, but 
that tliey were now made vastly more accessible 
to students than thej- could have been in Athens 
during the troublous times that followed. 

Tliese sculptures adorned certain buildings on 
the Acropolis of Athens, The chief portions, which 
are from the Parthenon or Temple of iSIinerva, were 
designed by Phidias, and executed bj’ him, or under 
Ids supeiintendence. They consist mainly of statues 
from the pediments, metopes, and large part of 
the frieze of the cella (see Athens, Vol. L, p. 538); 
a figure from the Erechtheum, and a statue of 
Dionysus, and part of the frieze of the Temple of 
“Winged “tTctorj*. See Newton in the Contents of 
the British ifluscnm, Elgin Boom (1881-82). j 

Elginshire, or hlOR.VY, a Scottish county ex- 
tending 30 miles along the low shore of the Moray 
Firth. It is 31 miles long, and 488 sg^. m. in area, 
a former detaclied portion having in 1870 been 
annexed to Inverness-shire, whilst a corresponding 
])ortion was transferred from tliat county to Elgin- j 
shire. The surface has a general southivard ascent, 
and attains a maximum altitude of 2328 feet, 
llivers are the Spey, Lossie, and Findhorn ; and of 
several small lakes much the largest is Lochindorb 
(2 miles by 5 furlongs). West of the Findhom’s 
mouth are the sand-dunes of Culbin, due to drifting 
chiefly in 1094, and some of them rising 118 feet (see 
Drift). The predominant rocks are crystalline 
in tlie south ; next Old Red Sandstone, with fish 
remains ; and then reptiliferous sandstone of (prob- 
ably) Triassic age (see Dicvnodox). Agriculture 
is highly advanced over all the flat fertile lower 
tract; .still, only thirty-one per cent, of the entire 
area is in culti;’ation. Biirghead and Lossiemouth 
are fishing-villages ; and whisky is distilled in the 
higher districts. Elgin and Nairn shires return one 
member to parliament. Pop. (1801) 27,700; (1841) 
35,012 ;_(18S1) 43,788. The ancient province of 
hloray included the counties of Elgin and Naim, 
with parts of Banff and Inverness shires. Scan- 
dinavians early gained a footing; and it did not 
become an intepal part of the Scottish kingdom ; 
till the later half of the 12th century. Antiquities, 
other than the pseudo-Roman remains of Burghead 
( Ptolemy’s Akfa Castra ), are Kinlo'.s Abbev (1150), 
Pluscarden Priory (1230), ,a Romanesque cliurcli at 
Birnie, and the castles of Duffus, Lochindorb, and 
Spynie, the last \rith memories of Bothwell. See 
Shaw’s Ilistorg of Moray (1775; 3d. ed. 1882). 

Ell, high-priest at Shiloh, before whom the child ■ 
Samuel inimstered unto the Lord (1 Sam. i.-iv.). 
He also judged Israel for forty years (according to 
the Hebrew text; the Septuagint has twenty yeare); 
and in his old age had to be.ar the curse that fol- 
lowed bis culp.able negligence in not restraining the 
evil disjiositions of his sons Hophni and Phinehas. 
Ho fell fiom his seat and died on hearing that the 
ark of Jehovah h.ad been t.aken by the Philistines. 
Elias Eevita. See Lf.vita. 

Elic, a pretty little watering-idace of Fife, 
23 mile.s KE. of Edinburgh (by rail 34). Pop. 917. 

Elie rte Itcniiiiiont. See Bn.vtrjroxT. 

Elijall (in the New Testament, Elias), the 
greatest of the jirophets of Isi-ael, flourished about 
!»00R.r., during the reigns of Ahab and Ahaziah. 
For the .story of his life a reference to the Old Testa- 
nientis.sudicientfl Kings, xvii.-xix., xxi.; 2 Kings, 
i., ii. ; 2 Chron. .xxi. 12-15). The anticipation of 
his rctnni as the precursor of the Messiah Imrmon- 
isos wifli the account of his removal fi-oni the caith, 
and finds sujiport in the words of the last ]uojihct 
(Mai. iv. 5). In the New Testament this jiropuecy i 
is dcclareil to have its fulfilmont in John the i 
Baptist, who is s.iid to have come ‘in the sjurit 


and power of Elias’ (Majit. xi. 14 ; xvit. 11-13; 
Mark, ix. 13; Luke, i. 17). Elijali appears with 
Moses on the Mount of Transfiguration. In 
Russian folklore, the ideas that once were a.sso- 
ci.ated with Perun, the thunder-god, have become 
attached to the Prophet Ilya or Elijah, on whose 
festival (20th July) a beast is sacrificed in many 
districts. See Elijah, his Life and Times, by Dr 
Milligan (1887) ; and The Halloxeing of Criticism: 
Nine Sermons on Elijah, by T. K. Cheyne (1888). 

Elimiiintiou, in Algebra, is the operation 
which consists in getting rid of a quantity or letter 
which is common, saj% to two equations, by forming 
out of the two a new equation, in such a way as to 
make the quantity in question disappear. In com- 
plicated equations, elimination becomes diflicult, 
and often impossible. Elimination is an important 
process in other sorts of reasoning besitlos the 
mathematical ; in this larger acceptation, it means 
the setting aside of all extraneous considerations 
— of everything not essential to the result. In 
astronomic.al observations, the elimination of enore 
of observation is often effected by repeating tlie 
obsen’ations several times in such a way as to c.ause 
the erroi-s to be of opposite kinds, then adding the 
observed values, ana taking their average. — The 
word to ‘ eliminate ’ is often eironeously used in 
the sense of to ‘ elicit,’ or bring to light. 

Eliot, Ch.vrles William, president of H.irvard 
University, was born in Boston in 1834, and was 
educated at Harvard, where he filled some minor 
posts, and became president in 1869. Under his 
rule the univei'sity lias been doubled in strength, 
and the old prescribed curriculum has been fniallj' 
abandoned for an optional .system of studies. Presi- 
dent Eliot is LL.D. of Williams, Princeton, and 
Yale, and has published,'with Professor Storer, two 
manuals of chemistry. 

Eliot, George. This is the noxn dc2xhm\e of the 
great English novelist, who is perliaps best known 
as the author of Adam Bede. She was bom 
on 22d November (St Cecilia’s Day) 1819, and 
died on 22d December 1880. Her baptismal panic 
was Marj- Ann Evans, but she u.sually signed 
herself Marian Evans. She was the youngest 
daughter of the second familv of hir Robert Evans, 
a land-agent in Warwickshire, on the property of 
Mr Francis Newdigate. Mr Evans was at the 
time of the child’s birth living at Arbuiy Fann, 
on the Newdigate propertj'. Four months later 
he removed to Griff on the same iirojierty, ‘a 
charming red-brick, ivy-covered house,’ and heie 
the aftenvards celebrated authoress lived during 
the first twenty-one years of her life. Robert 
Evans was a man of strongly-marked and strenuous 
character, manv of the lending traits of which 
were transfcrreil by his daughter to the charactcr.s 
of Adam Bede in the noi'el of the same name, and 
of Caleb Garth in Middlcmarch. But as hlr Ei ans 
died in 1849, and George Eliot’s fii-st work of fiction 
was produced in Jannaiy 1857, the father was 
never made aware of the clmracterof the daughters 
genius. Of the life at Griff, many of the feiitures 
are given in the sketch of Maggie Tulliver’s and 
'Tom’s childhood in the Mill on the Floss; and c'-pe- 
cially her relation to her own brother Isaac, wlio 
was her senior by three years, is there jiowerfully 
painted. Her fiist school was at Sfiss Lathom's 
of Attleboro, where she remained between the 
ages of live and nine. Then she went to Mi^'s 
IVallington’s at Nuneaton, where the principal 
governess was Miss Lewis, with whom she foniicd 
a close friendship, and witli whom she corre- 
sponded during those earlier .vears of e.xpauding 
mind and receding faith, which' inten’cned between 
her father’s removal to Coventry in 1841 and his 
death in 1849. Between the ages of thirteen and 
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sixteen, she went to school at Miss Franklin's at 
Coventry, where she hecaine for a time a fen’ent 
evangelical. She lost her mother, whom she loved 
devotedly, in 1836, when she was only sixteen ; 
and earlj' in 1837 her elder sister Christiana, who 
was five years her senior, and whose character and 
relation to herself are said to have been in some 
degree reflected in the Celia of Middlemareh, and 
in the relation between Celia and Dorothea in 
that tale, married Mr Edward Clarke, a surgeon, 
practising at Meriden in Wanvickshire. From 
this time Maiy Ann Evans took entire charge 
of her father's house. A master came over from 
Coventry to give her lessons in German and 
Italian, and another came to teach her music, of 
which she was passionately fond throughout life. 
But besides her studies in lanraage and music, 
she was an immense reader on all sorts of subjects 
which interested her. 

In the spring of 1841, when Mary Ann Evans, 
or Marian Evans, as she now called herself, was 
just of age, her brother Isaac married and took 
the house at GrifT, her father. removing to Foles- 
hill Road, in the outskirts of Coventiy. Here 
she became acquainted with Mr Charles' Bray, 
the author of several works setting forth the 
philosophy of necessity from the phrenological 
noint of view, and formed a close friendship with 
his wife {nie Caroline Hennell), as well as with her 
sister Sai'ah, and with her brother Charles Hennell, 
who had published in 1838 An Inquiry concern- 
ing the Origin of Christianity, from the rational- 
istic point of view. On 2d November 1841, Marian 
Evans announces to Miss Lewis, her evangelical 
friend, that she is about, as she hopes, ‘to effect 
a breach in the thick wall of indifference, behind 
which the denizens of Coventiy seem inclined to 
intrench themselves,’ and her biogi-apher, Mr John 
Cross (to whom she was married in 1880), says that 
‘ this probably refera to the firet visit paid by Miss 
Evans to Mr and Mrs Bray at their house in 
Coventry.’ We understand it as anticipating some 
success in bringing her new friends to a more 
religious state of mind. If so, the result was just 
the opposite of her e.xpectations. Before a fort- 
night had passed — i.e. on the 11th November, she 
writes to the same friend anticipating that Miss 
Lewis may feel estranged from her as a consequence 
of some revolution which was taking place in 
her own mind, and that the visit which Miss 
Lewis was to have paid to Miss Evans at Christmas 
may no longer be one which she would wish to pay; 
and before the end of the year she had so greatly 
ofi'ended her father by refusing to go to church 
that he actually formed some intention, though 
he did not carry it out, of breaking up his house- 
hold and going to live with his married daughter. 
Subsequently Marian Evans withdrew her objec- 
tion to going to church, though she did not modify 
her views, and the breach between father and 
daughter was avoided. 

At' the opening of 1844, the work of trans- 
lating Strauss’s Lchen Jesu, which had been at 
fii-st undertaken by Mrs Charles Hennell, was 
transferred to Marian Evans, and at this she 
worked most laboriously till its publication in 
1846. It was done in very scholarlike fashion. 
Indeed, the accuracy of George Eliot’s work, when- 
ever scholarehip was needed, was all the more 
remarkable for her great imaginative power. There 
was nothing loose or slipshod about her. She may 
occasionally be fairly accused of pedantry, never 
■of slovenliness, never of carelessness concerning 
facts, or of trusting to her imagination for what 
slie had the means of verifying. She was painstak- 
ing by temperament^ as well as by self-discipline, 
thougii it would he difficult to find a case in which i 
tliat vei-y bad definition of genius, as ‘ an infinite 1 


capacity for taking pains,’ would be more wholly 
inapplicable. George Eliot had a vast capacity 
for taking pains, and she had also a great 
genius; but her capacity for taking pains was 
as - distinct from her genius, and showed itself 
in intellectual achievements as diflerent as Silas 
Marner from her translation of Strauss’s Lehcn 
Jesu. She translated later Spinoza’s Tractatus 
Theologico-Politieiis, and in after-years liLs Ethics, 
though we are not aware whether either translation' 
was ever published, certainly not with her name- 
On the last day of May in 1849 her father died, 
and on the 11th June Marian Evans went abroad 
with Mr and Mrs Bray, ultimately to Geneva, 
where she remained for some months, the Biaj's 
returning home without her. Towards the close of 
March 1850 she returned to England, crossing 
the Jura on a sledge, and reaching London on 23d 
March. She now began to write for the Wcst- 
minster Bemew, and in September 1851, in the 
year of the Great Exhibition, she became its 
assistant editor, lodging at its headquartel'S in the 
Strand, and becoming the centre of the litei'ai'y 
circle of which Mr Herbert Spencer and Mr G- 
H. Lewes were two of the most influential membere. 
It was at this time that she translated Feuerbach’s 
Essence of Christianity, the only book to which 
she appended her real name. The drift of this 
book was to show that God is only a ‘virtual’ 
image of man, the magnified form of his hopes 
and desires. 

Gradually her intimacy with Mr Lewes gi'ew, 
and in 1854 she formed a connection with him 
which lasted till his death in 1878, a connec- 
tion which was the great false step of her life. 
In July 1854 she went abroad with him, stay- 
ing three months at "Weimar, where he was 
preparing for his Life of Goethe. After a 
somewhat longer stay at Berlin, George Eliot and 
Mr Lewes returned to England, and took up their 
abode first at Dover, then at East Sheen, and then 
at Richmond. In November 1856, when she was 
just thirty-seven, she attempted her first story. 
The Sad Fortunes of the Bcv. Amos Barton, the 
commencement of the Scenes of Clerical Life. 
The first part of it was published in BlacJcicood's 
Magazine in Januai-j' 1857, and almost all who 
read it recognised at once that a new English 
author of great power had arisen. This stoiy was 
miickly followed by Mr Gilfl’s Love Story and 
Janet’s Bcqoentance. In 1858 she wrote Affam 
Bede, partly at home, partlj' abroad at Munich and 
Dresden, completing it at Richmond in November. 
After the publication of this brilliant stoiy, which 
had the most marvellous success, George Eliot 
found to her amazement and annoyance that a 
Mr Liggins, who had lived in the same country 
as hersmf in the Midlands, claimed to be himself 
the author. There was a sharp controverey in 
the Times on the subject, and it was not till the 
publisher, Mr Blackwood, had intervened, that 
Mr Liggins’s authorehip was generally discredited. 
After the publication of Adam Bede, The Mill on 
the Floss, Silas Marner, Bomola, and Felix Holt 
appeared in succession, but not rapid succession, 
for George Eliot always took her tune, the last 
story coming out in 1866. Her fii-st poem. The 
Spanish Gypsy, was published in 1868, followed in 
the next year by Agatha, The Legend of Jubal, 
and Armgnrt ; and in 1871 appeared the first part 
of what proved to be, we tliink, in everj' sense 
her greatest work, Middlemareh. Alter that Daniel 
Dcronda, published in 1876, showed a marked 
falling' off in power, though many of the_ scene.? 
are sufficiently rich in pathos, liumour, and insight. 
Of the Impressions of Theophrastus Such, a volume 
of somewhat miscellaneous essays not unlike 
Thackeray’s Boundabout Papers in their rather 
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vague structure, no good critic, we think, formed 
anv very high estimate. 

After tlie death of Mr Lewes, on 2Sth November 
1878, George Eliot, who was always exceedingly 
dependent on some one pereon for aftection and 
support, fell into a verj' melancholy state, from 
which she was roused hy the solicitous kindness and 
attention of IVIr John Cross, an old friend of her 
own and of Mr Lewes’s, and to him she was 
married on 6th -May 1880. Their manied life 
lasted hut a few months. George Eliot died in 
Cheyne AValk, Chelsea, on 22d December of the 
same year, and is buried in Highgate Cemeterj', 
in the grave next to that of Sir Lewes. 

As a novelist, George Eliot will probably always 
stand among the greatest of the English school ; 
above Kichardson, whom she gieatly admired, and 
with whose painstaking and elaborate style of 
portraiture she had something in common, though 
in her preference for studies taken from simple 
rural life, from commonplace subjects so deline- 
ated as to bring out the humorous side of 
human shortcomings and the ovennastering power 
of pitiable passions, she approached nearer to tlie 
still greater genius of Fieluing. But her mind had 
not tlie movement and luvacity of Fielding’s. If 
it had had that movement, that elasticity, that 
freedom of life in it, her genius would probably 
have shonm itself much earlier than it did, and 
not waited till she was close upon forty before it 
betrayed even its existence. In early life she 
seems to have given her whole mind to the 
higher problems of life, and to have declared 
them virtually insoluble before she took refuge 
in portraying, with the wonderful power she 
actually displayed, the disappointments, the break- 
downs, the narrow discontents, as well as the gen- 
erous hopes and unsatisfied ideals of other human 
beings. She did not give the first-fruits of her 
intellectual energy to fiction. She exhausted, to 
her own thinking, the province of theology lirst, 
and having accepted with her usual too great 
docility the negative view of those wlio Iield that 
we have no trustworthy evidence that Christ’s life 
was a revelation of divine power at all, and wlio 
held that Christianity is a mere dream dreamt in 
tlie idealising mood of eager human aspiration, 
she passed on sadly to a pitjing study of man in 
the frame of mind of one who is detennined to 
make the best of a had business. And site ex- 
tracted, perhaps, from our human lot all the good 
that it IS possible for any one to extract from it 
who has once come deliber.ately to the conclusion 
that, though something may be done to elevate, 
and a good deal to alleviate it, and though not a 
little amusement may he extracted from it, yet 
that no power can really transfigure it, and that the 
niore modest the aim, the loss serious will be tlie 
inevitable dis.appointment. This subdued tone of 
regret that the highest human endeavour is destinccl 
to be ballled runs through all her tales, and it 
can hanlly be doubted that their pervading melan- 
choly is at le.ost in some degree due to the false 
step which she herself, under the influence of a 
negative school of religious thought, had deliber- 
ately taken, when .she sacrificed her own life to 
the ends of a connection out of which most of the 
joy, and almost all the sacredness, were taken by 
the unnatural and morally humiliating circum- 
st.anccs under which slie entered upon it. It 
was greatly to her credit that, in spite of these 
circumstances, she steadily refused to lower the 
moral ideal at tvhich she aimed, though she pursued 
it with scanty hope, and without the assistance 
of the faintest tnist in the helj) of nnv higher 
power. .She told her friend Miss Ilenneirin 1857, 
when the succe-^s of her Srcncs of C/eriral Life 
was already assured : ‘ If I live five years longer. 


the positive result of my existence on the side of 
truth and goodness will outweigh the small nega- 
tive good that would have consisted in my not doing 
anytliing to shock others, and I can conceive no 
consequences that will make me repent the past ’ 
(Life and Letters, vol. i. p. 461 ). She lived twenty- 
three years more ; but the good of living up to one’s 
ouTi ideal is neither small nor negative, and the 
Life appeal’s to show that the shock of having 
hei’self contributed to the world an example of 
a mode of life of which in her literary work 
she was constantly struggling to ‘outweigh’ the 
influence, was far greater and more enduring 
than she had iit this time realised. 

George Eliot’s mind was one of extraordinarj’reflcc- 
tive power, hut deficient in vivid pereonal instincts. 
She notices in Silas Marncr how slowly impressions 
grow up within us, and how little we are some- 
times aware of the origin of even those impressions 
which are destined to produce the greatest eflects 
upon our character and external life. ‘ Our con- 
sciousness,’ she says, ‘ rarely registere the beginning 
of a gi’owth -within us any more than without us. 
There have been many circulations of the sap 
before we detect the smallest sign of the bud.’ In 
most men and women, such ohliviousness of the first 
appeai-ance of a germ of evil would hardl3’ apply to 
a violation of wholesome instincts of that peculiar 
and marked kind hy which she set her actual life at 
variance with her moral ideal. But perhaps it was 
so in her case. Her Life and Letters appear to show 
that the suave and long-drawn melancholy' and some- 
what artificial condition of self-repression in which 
she lived gi’ew upon her more and more as ‘the 
sap circulated ’ and fed her ideal of the true relation 
of husband and wife. In story' after story she 
attempted to impress upon othei-s the absolute 
sacredness of the relations to which her own action 
had apparently shown lier to be indiflerent. Her 
most impressive stories, Adam Bede, Silas Marticr, 
Jiomola, Felix Holt, Middlcmarch, and Daniel 
Dcronda, u'ere all penetrated with the desire to 
show how selfish and desecrating what is called 
love may' be irithout maniage, and how equally 
selfish and desecrating marriage may' be without 
love; yet at every' return to that subject there 
seems to be less of hopefulness, less of awe, less of 
testimony to the shaiqi remorse which follows 
wrong-doing, less of vivid instinct, more of the 
tone of tragic warning, more of a tendency to 
acquiescence in inevitable misery, in her treatment 
of the theme. 

Her pictures of the English faniiei’s and tradesmen 
and the lower middle class generally of the Jlidland 
counties are hardly surpassed in English literature, 
and niay he put on a level with Sir 'Walter Scott’s 
similar pictures of the Scotch peasanti’y'. Jeahie 
and Eflic Deans in the Heart of Midlothian are 
liardly more impressive than Dinah and Hetty in 
Adam Bede, and many might plausibly contend 
that they are less so. George Eliot’s drawing 
had finer touches, and was more from within ; 
Sir Walter Scott’s was more iiipid and vigorous, 
and excited a deeper interest in the outwanl 
c.areers of his dramatis persona'. Then again, 
George Eliot’s farmere and millci’s, and farriers 
and auctioncoi’s, and parish-clerks, are painted 
not with more humour perliaps, but with humour 
of a rarer and liner kind, though it is Ic^s 
popular and ellcctive than Sir ^Valtcr Scott’s 
bailies and drovem, and dominies and _gyP;’'i*^?' 

AVhat George Eliot is too frequently deficient in is 

action ; what Sir AValter lacks is dei>th of insight. 
But on the whole George Eliot’s stories give us at 
least ns good a picture of the life of the Midland 
counties, as masterly and full-length portraits of the 
.slow-moving, beef-consuming, habit-ridden popula- 
tion of those counties in the earlier part of this 
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centuiy, as Sir AValter Scott has given us of the 
Border counties during the whole of the 18th cen- 
tury, with their wilder and more adventurous 
people. Of course there is a great difierence in 
method between the two novelists, coreesponding 
pretty closely to the difference between their 
favourite subjects. Sir Walter loved to show his 
favoimtes embai'ked in perilous adventures, Rob 
E-oy gaining access to the Glasgow Tolbooth, and 
endangering his own neck to help a friend, or 
again, persuading the soldier to whom he was 
buckled to let him loose himself and dive for his 
life as they crossed the Forth. George Eliot on the 
other hand is seldom so successful as when she 
patiently develops her characters in rather slow 
but humorous dialogue — such dialogue as Shake- 
speare loved to interpolate in his plays when he 
chose to show us how the ' Goodman Dull ’ of the 
Midlands talked away in his stupid but comfort- 
able self-satisfaction. Perhaps now and then 
Gebrge Eliot a little overdoes this microscopic view 
of inarticulate natures. In that curious short story 
of hers. The Lifted Veil, slie gives a picture of a man 
with a quite preternatural insight into the vagrant 
and frivolous background of the minds of those 
amongst whom he lives, who is made to complain of 
‘the obtrusion on my mind of the mental process 
going forward in first one person and then another, 
with whom I happened to be in contact ; the 
vagrant, frivolous ideas and emotions of some 
uninteresting acquaintance . . . would force them- 
selves on my consciousness like an importunate, ill- 
played musical instrument, or the loud activity of 
an imprisoned insect. ’ Had not George Eliot her- 
self some curious gift of the same kind? — as for 
instance in the very long analysis she gives of the 
way in which the gossips of Raveloe constincted, 
out of their own consciousness, the dress and 
ersonal appearance of the pedlar who is supposed 
y them to have stolen Silas blarner’s gold ? She 
seems sometimes to have had the buzz of dull but 
excited gossip almost revealed to her by a kind of 
disagreeable intuition, and to have written it down 
at too great length in order to rid hereelf of its 
leaden predominance over her imagination. 

But if in delineating character George Eliot is 
often more than the equal of Sir Wmter Scott, 
because she goes deeper and has a more penetrat- 
ing insight, she is greatly his inferior in play and 
■richness of pictorial imagination, in rapidity of 
movement, and in warmth of colour. Bomola, her 
one historical romance, though it is full of subtlety 
of conception, contains some very striking figures, 
and is painted with a surprising minuteness of real- 
istic detail, is a doubtful success. Sir Walter Scott 
never failed in making the chief historical figure 
of his historical romances the most interesting 
figure in his group. His studies of Maiy Stuart in 
.the Abbot, of Elizabeth in Kenihoorth, of James I. 
in the Fortunes of Nigel, and of Louis XI. in 
Quentin Durivard nre studies whicli will live in the 
imaginations of men as long as the most vivid of 
historical portraits. George Eliot did not thus 
succeed in painting Savonarola. It was in Tito and 
Tessa that she achieved her great successes. As 
regards the historical background of Bomola, one 
can hardly say that it holds its place at all as 
compared with even the least successful historical 
romance of Sir AValter Scott, say, Anne of Gcicr- 
stcin or the Fair Maid of Perth. George Eliot’s 
imagination was not buoyant enough to travel 
back into these far regions of histor3’, and create 
them anew for us. Xor does her storj^ move vapidly 
enough to make up for the ditfioulty of transporting 
our sj'mpathies to so distant a region. AA’'e miss the 
vividness and we miss the action which are needful 
for the art of historical romance. 

And again in her poetrj’ George Eliot falls far 


short of Sir AA'^alter Scott ; she is sombre, stately, 
even Miltonic after a fashion of her own, but 
Miltonic without Milton’s felicity and charm. 
She is as grandiose as Milton without being as 
grand. Sometimes she attains tine grandeur, as 
in her delineation of the selfishness that remained 
at the heart even of the inspued musician Jubal : 

Tins little pulse of self Unit living glowed 

Through thrice three centuries, and divinely strowed 

The light of music through the vague of sound. 

Ached smallness, still in good that had no hound. 

The last line is grand, but not with Milton’s 
sweet and winning grandeur. And usually George 
Eliot falls quite short of true giandeur in her poetiy, 
and seems to he impressive without actually im- 
pressing the reader. The rhythm is laboured, the 
thought is laboured, the feeling is laboured, and 
the efiect is more artificial than artistic. 

Perhaps the most curious feature of George 
Eliot’s genius is that she wrote so very much better 
and-with so much more ease when she was writing 
dramatically than she did when she was writing 
her own thoughts in her own name. There is hardly 
a good letter — considered as a letter— in the whole 
three volumes, made up chiefly out of her letters, 
which Mr Cross has given to the world. There is 
on the contrarj' hardly an ineffective speech put 
into the mouth of any of the characters whom she 
delineated in her novels. Sir AA^alter Scott has 
giv'en us a far larger proportion of ineffectively 
painted characters, though also a greater number 
of effectively painted characters, than George Eliot. 
There is harcllj' a countiy squire, or dairymaid, or 
poacher, or innkeeper, or country lad or lass to 
whom George Eliot does not give a thoroughly 
individual voice ; but when she comes to speak 
for herself, her voice is measured, artificial, mono- 
tonous, and a little over-sweet. Her letters read 
as if they were turned out by machinery, though 
machinery invented bj' some gentlj’ intellectual and 
laborious mind. Scott’s letters are delightful read- 
ing ; Miss Brontii’s are full of interest j even Miss 
Austen’s, though thej' disappointed everybodj', "ive 
the impression of a lively and observant mind. But 
George Eliot’s have no freedom or personal stamp 
upon them, unless the absence of personal feeling 
be itself a personal stamp. It almost seems as if 
her mind had been intended more as an instrument 
for interpreting the minds of others, more as a 
phonograph through the agency of which the 
natures of all the var ious interlocutors with whom 
she met could be delicately registered and made 
to report themselves to the world, than as a distinct 
organ of her own taste and prrrpose. George 
Elrot is in the highest degree original in her power 
of interpreting others, but she gives an effect of 
faded secondjrand srravity when she comes to 
interpret herself. Nevertheless she will be named 
in the same category with Sir AA’alter Scott, 
Thackeray, and Dickens, perhaps even above 
Miss Austen, if only for the richness and quantity 
of her admirable work. AATien the novelists of the 
nineteenth century come to be discussed in the 
twentieth, she will certainly rank above Trollope, 
or Mrs Oliphant, or Miss Bronte, or Mrs Gaskell, 
or Bulwer Lytton, or anj- of the other clever 
novelists who have filled so large a part of this 
centurj’ with their livelj' and skilful work. 

See the Li/c of George Eliot,' as unfolded in her Letters 
and Journals, edited bj’ J. AV. Cros.s (3 vols. 18S5-SG) ; 
George Eliot, by Mathilde Blind (1883); F. AV. H. M 3 'ers, 
Essays; Modern (1883) ; Essays, Theological and Literary, 
by R H. Hutton (1871), and hU Modern Guides of 
English Thought (1887). 

£liot, John, ‘the Indian Apostle,’ was bom 
probablj' at AA’idford in Hertfordshire in 1604, the 
son of a j-eoman, graduated at Cambridge in 1622, 
and, after taking orders in the Church of England, 
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quitted liis native counti^- for conscience’ sake, and 
landed at Boston in New England in 1631. For 
some nionths he ‘ e.xercised ’ in the church there, 
hut being fore-engaged to friends who had settled 
at Roxhurv, he repaired thither in the summer of 
1632. In 1646, after two years’ study of the 1 m- 
gtiage, he delivered a long sermon in the native 
dialect at Nonantum, about five miles from Rox- 
bury; and other meetings soon followed. He 
shortly after began to establish his converts in 
regular settlements, his work meeting ■\\’ith ap- 
proval both in the colony and at home ; in England 
a corporation was founded in 1649 ‘for the pro- 
moting and propagating the Gospel among the 
Indians of New England,’ which defrayed the 
e.xpenses of the preachers and the cost of printing 
translations. At one time there were over a dozen 
touTiships of ‘ praying Indians ’ within the bounds 
of Ma,«sachusetts, and many more outside these 
limits, with numbei-s estimated in 1674 at ,3600; 
but, although the organisation survived until ..the 
death of the last native pastor in 1716, the decay 
of the ‘praying towns’ was rapid after tjie war 

converts suffered equal cnielties at the hands of 
their countrymen and of the English, whom they 
.are nevertheless believed to h.ave s.aved from ex- 
tinction. Eliot died at Roxbury, 21st Maj' 1690; 
there are monuments to his memory in the Indian 
burying-gronnd at South Natick, and at Newton, 
near the scene of his firet Indian sermon. A man of 
earnest pietv and devotion to ev.angelisation, warm- 
he.arted, and of a singularly attractive manner, he 
has left a memoiy tliat is honoured among the 
first in the histoiy of Now England. Along 
with his colleague Thomas Weld, and Richard 
Mather, Eliot prepared an English metrical vei-sion 
of the Psalms, the ‘ Bay Psalm-book ’ ( Camb. 
1640), which was the fii-st book printed in New 
England. He was also the author, among other 
works, of The Christian Commonwealth (Lond. 
10o9; suppressed bj- the genera] court, and now 
extremely rare), of 2'hc Communion of Churches 
( Camb. 1663 ; the first book privately printed in 
Americi).), of several tracts, and of translations into 
the Indian tongue of Baxter’s Call, B.ayly’s Prac- 
tice of Piety (abiidged), and Shepard’s Sincere 
Convert. But the gi-eat work and the noblest 
monument of his devoted life was the translation 
of the Bible into the tongue of the Indians .of 
Massachusetts (Algonquin), of which the New 
Testament appeared in 1661, and the whole work, 
with a version of the Psalms in metre, and a page of 
‘ c,atechism,’ in 1663. His Indian Grammar Begun 
w.as printed in 1666, his Indian Primer in 1669 ; a 
reprint of the only known copy of the latter, now 
in the library of the Edinburgh University, was 
issued in 18S0, .along with a reprint of one of 
the only two extant copies (not alike) of A 
Christian Covenanting Confession. Tlie finest col- 
lection of unique and sc.arce copies of Eliot’s works 
is in tlic Lenox Libiniy, New York ; many of them 
have been reprinted. 

TIic best Life of Eliot is that by C. Francis in vob v. of 
the first scries of Sparks's American Bio'iraphv (1836), 
the c.arlicst that by Cotton Mather (1691); see also two 
careful articles in the C;Jclop(cdta of Amcr. (voL iL 

18S7) and the DicU of Bio% (vol. xvii, 1SS9). 

Eliot, Sir John, English st.atesm.an, the earnest 
champion of tlie supremacy of p.arliament in the 
governmenf of the nation, was the son of a countra- 
gentleman of Cornwall, in which countv, at Port 
Eliot on the Tamar, he was born, 20th April 1592. 
Ilis education wius that usual for young men of Ids 
po.rition. During the coumo of' his continciit.al 
travels he bec.ame aenuainted with Villiers, aftcr- 
w.ards Duke of Buckingham, an acqnaint.'ince- 
ship which had a most important influence 


upon his subsequent parliamentan- career. In 
fiict his relations with Buckingfiam, firet in 
support of the duke, and afterwards in anta- 
gonism to him, and his position as an ardent 
champion of the independence of the House of 
Commons are the two chief deteimining factors 
of his public life. He entered the jiarlianient of 
1624 as an adherent of Buckingham, whom he 
heartily supported in his warlike policy against 
Spain. But during the couine of the next parlia- 
nient (1625) his eyes seem to have become opened 
to the true character and designs of the favourite, 
and he finally broke with him that same j'ear, 
o'vingdo an anog-ant refusal on Buckingham’.s' part 
to acknowledge tlie House of Commons as the real 
ruling power in the nation. And in Eliot’s case, 
,as in that of most enthusiastic impetuous natures, 
it was almost a m.atter of coui-se that, having be- 
come convinced of the unworthiness of his former 
leader, he should swing over to the e.xtreme of 
fierce, implacable hostility to him. Accordingly, 
in the next parliament, in which, from the force 
of circumst.ances, Eliot was the leading spirit, his 
polbiy was in. the main atm of ant^omsm. to the 
king, and finaBy culminated in the impeachment of 
Bu^ingh.am. For this he was sent to the Tower 
on 11th Jlay, and not released until the 19th. In 
the parliament of 1628 Eliot raised his voiceggainst 
arbitrary taxation, and was instnimental in forc- 
ing fronr Charles the celebrated Petition of Eight. 
For having again protested fonnally against the 
king’s proceedings in matters of taxation and 
religion, Eliot was, on 4th March 1629, sent, along 
with eight other membei's, to the Tower; and 
steadfastly refusing to acknowledge himself to 
have been in eiror, was kept in confinement until 
his de.ath, on 27th November 1632. During his 
incarceration, Eliot composed an account of 
(ilharles’s first parliament, Negothnn Postcrorum 
(fii-st printed in 1881); a pliilosophico-political 
treatise, The Monarchy of Man (1879)) and An 
Apology for Socrates ( 1881 ), a vindication of his 
oivn public conduct. Besides these he also left De 
Jure Majestatis, a Political Treatise of Government, 
and the Letter-hooh of Sir John Eliot, both pub- 
lished in 1882. See the Biographj- bv John Forster 
(2d ed. 1871 ). 

Eliot, Sir Thomas. See Elyot. 

Eliot. Samuel, an American author, born in 
Boston in 1821, graduated at Harvard, and w.as 
professor of Histoiy and Political Science in 
Trinity College, H.artford, in 1856-64, being also 
its president in 1860-64. Between 1864 and 1874 
he lectured there and at Harvard, and he after- 
W.ards filled import.ant posts in the IJoston schools, 
lie received the degree of LL.D. from Columbia in 
lS63, and from Harvard in 1880. 'Phe first two parts 
of a History of Liberty appeared in 1847-49-53. 
He also published a Ssiannal of United States 
History (1850; revised ed. 1873), and several 
volumes of selections. 

Elis. one of the ancient divisions of the Pelopon- 
nesus, bounded N. by Achaia, E. by Arcadia, and 
■\V. by the Ionian Sea. The northern and more 
fertile region, w.atcred by the PenOus and numerou.s 
smaller streams, was famed for the excellence of its 
horses ; the southern and more rugged di.strict is 
drained by the Alpbous, which rises in the moun- 
tains of Arcadia. On its banks wore the grove and 
temple of Olympic Zens, and the plain in which 
the great Olympic games were celebr.atcil. I'or 
long the sacred miaractcr of Elis, ns the seat of the 
grcate-it of the national festivals, protected the 
countiy from invasion, but during the PeloiKui- 
nesinn war, the Atficninn.s, and afterwards the 
S)>artans, di'-regarded the privileges of the Ele.au®. 
See Olympli, for excavations. 
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Elisha ( in the authorised vereion of the New 
Testament, Eliseus), a prophet of Israel, the suc- 
cessor of Elijah. . He exercised his functions for 
a period of fifty-five years, during the reigns of 
Jelioram, Jehu, Jehoahaz, and Jehoash(l Kings, 
xix. 19 ; 2 Kings, ii.--ix. , xiii. 14-21 ). Though a 
double portion of Elijah’s spirit was promised to 
him, he displays little of his master’s impetuous 
and uncompromising temper. The contrasts be- 
tween the two prophets have been frequently dis- 
cussed. Elisha is canonised in the Greek Church ; 
his day is the 14th of June. 

Elixir (Arab, cl ikslr, ‘the philosopher’s stone;’ 
see Alchejiv), a term in pharmacy which has 
come down from the days of Alchemj' (q.v.). By 
the alchemists the term was applied to various 
solutions employed in the attempt to transmute 
metals. But the moat notable elixir, sought after 
by many, was the elixir viUc, ‘the elixir of life,’ that 
sublime, potent, perfect, invaluable preparation 
which, if discovered, would confer immortality or 
at least extreme length of life on him who drank 
it. The name has recently been appropriated 
to a class of American pharmaceutical prepara- 
tions. These are very different from the old- 
fashioned elixirs, which conesponded in tlie main 
to our modern tinctures for in the American elixiis 
the first object sought is to present the medicine 
under an agreeable form, even if frequently with a 
loss of potency. These newer- elixira are often 
highly alcoholic, and are sweetened and flavoured 
with great skill. In British pharmacy, Elixir of 
Vitriol is almost the only representative of the old 
class, and is prepared by mixing together sulphuric 
acid, alcohol, tincture of ginger, and spirit of cinna- 
mon. This preparation, also known as aromatic 
sulphuiic acid, is useful for quenching thii-st, 
sharpening the appetite, checking profuse perspiira- 
tion, and often reducing the action of tlie pulse. 
The dose may range fi-om ten to forty drops, 
administered in synip or water. 

Elizabetgrad, a fortified town of South 
Russia, in the government of Kherson, 283 miles 
by rail NE. of Odessa, is an important military 
dep6t, with a strong citadel. Soap-boiling, tallow- 
refining, and candle-making are the principal indu-s- 
tries. Elizabetgrad was founded in 1754, and named 
after the Empress Elizabeth. In 1881 there were 
murderous assaults on the Jews, who are very 
niimeious here. Pop. (1883) 51,774. 

Elizabeth, capital of Union county. New 
Jersey, and formerly capital of the state, lies 5 miles 
SSW. of Newark by rail, with one qiiarter (gener- 
ally called Elizabethport) on Staten Island Sound. 
It contains a court-house, city hall, and several 
good schools, and is the se.at of a large Singer sew- 
ing-machine factory, and of a number of manufac- 
tories of oil-cloth, pottei-y, ironwares, hats, combs, 
&c. Elizabethport has steamboat communication 
Svith New Yoi'k city, 12 miles to the north-west, 
and ships large quantities of anthracite coal ; it 
also has several foundries. A great dr.awbridge 
over Staten Island Sound, 800 feet in length, with 
a draw-.span 500 feet long, connects New Jei-sey 
here with the Staten Island shore. Pop. (1880) 
28,229; (1885) 32,119. 

Elizabeth, Queen of England and Ireland, was 
the daughter of Heniy VIII. bv his second wife, 
Anne Boleyn, and was born in Greenwich Palace, 
7th September 1533. From her father she inherited 
physical strength, resolution, energy, hauteur, a 
fiery temper, an inclination both to ci-uelty and 
■to coarseness, and a passion for splendour; to her 
mother may be attributed such physical attractions 
as can be "claimed for her, whatever of feminine 
piquancy flashed fitfully across her essenti.ally 
masculine life, and probably also her insincerity. 


her jealousy, and her love of artifice. The mar- 
riage of her parents was a secret one, and when, 
in 1536, her mother was beheaded, and her father 
married Jane Seymour, she, as well as her lialf- 
sister Maiy, the daughter of Catharine of Aragon, 
was declared illegitimate. Her early years were 
in consequence passed under a cloud, tliougli profit- 
ably so far as' intellectual discipline was concerned. 
The governesses and teachers, in whose society she 
spent most of her time till the death of her sister 
Marj', and of whom the chief were Lady Biyan, 
Lady Tjwwhitt, Sir John Cheke, William Grindal, 

I and Roger Ascham, were almost all devotees to the 
New Learning, while some were adherents of those 
Reformation principles which her father partially 
accepted and established in England. Her accom- 
plishments, like her charms, the ardour of her 
Protestantism, and even her patriotism and politi- 
cal foresight, were exaggerated by the historians-in- 
waiting of her reign. But it is beyond question 
that she learned to read Cicei’o, Sophocles, and even 
one or two of the Fathers in the original, to speak 
German and French with fluency, and to acquire a 
mastery over the then limited technique of music. 

During the life of Elizabeth’s father, two of her 
stepmothers, Anne of Cleves and Catharine Parr, 
loolced upon her with a friendly eye, and the latter, 
blit for her, father’s temper or dislike, would have 
had her much at court during the closing years 
of his reign. But till, on the deatli of Mary, she 
ascended the throne, she did not play an important 
part in English politics. During the reign of 
Edward VI. she, then a girl of sixteen, was sub- 
I jected to the dubious attentions of Lord Seymour, 

I High Admiral of England, and i-esponded so far to 
I them that her conduct was made the subject of a 
i public inquiry. On her brother’s death she took 
the side of her sister against Lady Jane Grey and 
' the Duke of Northumberland, but her identification 
with Protestantism aroused the suspicion of Mary 
and her counsellors, and led to her being implicated 
in iVyatt’s rebellion in 1554, and thrown into the 
Tower. Subsequently she was strictly guarded in 
Woodstock, and her adroit and seemingly not alto- 
gether insincere confoi-mity to the Catliolic ritual 
was probably the sole cause of her not sharing the 
fate of the leadin" Protestants of the time, and 
being sent to the block. 

On the death of Mary, 17th November 1558, 
Elizabeth, then twenty-five years of age, was sum- 
moned to the throne amid the acclamation alike of 
Protestants, who saw in her advent a cessation to 
the persecutions of the preceding five years, and 
of Catholics, who had more than a suspicion of 
her indifferentism in ecclesiastical and theological 
matters. Although to the end of her life she 
retained a liking for the splendour of Catholic cere- 
monial, and had no sympathy with the doctrines of 
Geneva, her political sagacity enabled her at once 
to perceive that her part in Europe must be that of 
a Protestant sovereign, while her courage led her 
to act promptly. Having presumably taken the 
advice of Sir William Cecil (afterwards Lord 
Burriiley), whom three days after her accession 
to tiie throne she appointed Chief Secretary, she 
issued a proclamation to the eft'ect that the church 
sendee be read in English, and the elevation of the 
host be dLscontinued. She also ordered the English 
ambassador at Rome to notify to the reigningpon- 
tiff, Paul .IV., her acceptance of the throne. Paul 
IV. replied that Elizabeth, being illegitimate, must 
resign all pretensions to the crown of England, 
which he claimed a right to dispose of, that country 
being a fief of the liolj- see. The only result of 
this assumption was to' make Prote.stantism and 
patriotism in England sj-nonymoiis. The Anglican 
Church, with its Thirty -nine Articles, its Book of 
I Common Prayer, and its acknowledgment of the 
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lieadsliip of the sovereign, was there and then vir- 
tually established in its present form. The change 
that -wa-s eflected Avas in no sense a revolution. Of 
the prelates Avho Avere in office Avhen Elizabeth 
began her reign, only one, Walson, Bishop of Lin- 
coln, agreed to the 'innoA'ations contained in her 
proclamation, hut of 9000 clergj', fcAA’er than 200 
resigned their livings. 

To an e.vceptional extent, even for a sovereim 
Avith such strong absolutist instincts as Elizahetli, 
her life AA’.as hound up Avith the history of England 
(q.v.). Here, therefore, it aa UI he necessary only 
to point out hoAV her personal prejudices and opin- 
ions, and still more, her likes and dislikes, affected 
the policy of her countrj'. The great blots upon 
her reign Avere the persecution of the Catholics, 
and the execution of iSIary, Queen of Scots. It is 
impossible to say noAV hoAV much feminine jealousy 
on Elizabeth’s part of a Avoman Avith meater per- 
sonal attractions than herself had to do Avith the 
precipitation of this tragedy, but it is unquestion- 
able that such jealousy existed. The discoA’eiy of 
designs ag.ainst her life, such as the Ridolfi plot, 
had probSily also not a little to do Avith her final 
determination, and certainly led to the execution 
of the Duke of Norfolk. The gi-eat glory of Eliza- 
beth’s reign, on the other hand, Avas the destruc- 
tion of the Spanish Armada in 1588 ; but for this 
great national deliverance but slight credit is due 
to Elizabeth. It is true that, Avhen an armj' 
assembled at Tilbury to resist invasion, she shoAved 
the courage of her race, and addressed her troops 
in language Avhich has the genuine ring of patriot- 
ism. But it is also tnie tliat she at first declined to 
admit the national danger, although it Avas appar- 
ent to all her advisers, that she hesitated lament- 
ably a.s to the steps to be taken to meet it, and that 
her parsimony in such mattei-s as the naval com- 
missariat led to tlie risk of disaster, and prcA'cntcd 
the victory Avhich Avas actually won from being so 
complete as otherwise it Avou'ld have been. The 
triumph of England over Spain is to be attributed 
to tlie Avisdom and energy of Elizabeth’s advisere, 
to the skill and courage of the great English cap- 
tains of tlie time, and to the generous patriotism of 
English, and especially of London, merchants. 

_ It Avould be difficult to E.ay Avhetlier the romantic 
side of Elizabeth’s life is more notable for its pro- 
minence or for its farcicality, if not unreality. 
From her sixteenth year to her fifty-sixth, one 
matrimonial .scheme or violent passion, not alivays 
remarkable for delicacy, succeeded anotlier. Before 
.she ascended the throne, her name Avas mentioned 
in connection either Avitli mamage or Avith love, not 
only AA'ith Adniiral Lord Seymour, as alroaily men- 
tioned, but Avith EdAvard Courtenay, son of the 
Earl of Devonshire ; the Earl of Arran ; Philip of 
S))ain, Avho married JIary ; and Philibert of Savov. 
After she_ became Queen of England, Philip 
renewed his courtship, Avhilo her hand Avas also 
solicited^ by or for Eric, king of Sweden, Henry 
III. of Franco, his successor Henrj' of Navarre, the 
Archduke Charles of Austria, and the Duke of 
Alencon._ Lettoi's jirescrved in Hatfield shoiv that 
she cherished an attachment for the last until he 
dieil, Avorn out Avith debauchery, in lf)8-l ; .although 
at the time they first met she ivas thirty-eight and 
he nineteen, and a dwarf Avith a face hombly dis- 
figured by smallpox. But her heart Avas most pro- 
foundly touched bv Robert Dudley, Earl of Leicester 
(q. A'-), master of the horse, au accomplished courtier, 
.and a handsome and clever, though dissolute and 
c.ssentially shalloAv man. She indicated her par- 
tiality for him even before the death of his wife, 
the ill-fated Amy Robsart. The de-spatclies of 
the Bishop of .-Iquil.a, ambassador of Philip II. in 
London, rejire-sent her indeed as acccssorj- to the 
‘ murder ' of -Vmy, and a-s being Avilling to become 


a Roman C.atholic, proA-ided Philip consented to her 
marriage with Leicester. But the bishop violently 
disliked Eliz.abeth, and there is' eA'ery reason to 
believe that he AA-.as befooled by her, AA-hile it is by 
no me.ans certain that the de<ath of Leicester’s Avife 
AA-.as the result of foul play. But it is unque.stioii- 
able that Elizabeth aa-ouIiI have married Dudley but 
for the remonstrances of her chief adA-iser, the elder 
Cecil. After Leicester’s death, Robert DcA-ereux, 
second Earl of Essex { q. v. ), succeeded to his position 
.as f.avourite. But Hizabeth’s relations tOAvards 
Essex, as indicated by outburets of temper as Avell 
as of affection, Avere essentially those of a mother 
tOAA-ai’ds a spoiled child. AYhen Essex w.as beheaded 
for rebellion in 1601 she does not seem to have 
exhibited much grief. The eccentricity of Elizahetli 
AA-as .shoAvn even more in her passion for adulation 
and extrav.agance in dress than in her coquetries. 
Raleigh felt constrained to compare her in a bre.ath 
to Alexandei-, Diana, A^’enus, Oipheus, an angel, 
and a nymph. She is Shakespeare's ‘fair vestal 
throned ny the AA-est,’ and Spenser’s Gloriana. Paul 
Hentzner, a German, aa-Iio saAV her going to chapel 
AvVien she Avas in her sixty-fifth ycav, says that at 
that time she ‘ had pearls AA-ith rich drops in her 
e.ars, Avore false red hair, had a small croAvn on 
her head, her bosom uncoA-ered, her dress Avhite 
silk, bordered Avith pearls of the size of beans, a 
collar of gold and jeAvels.’ So long as she retained 
any activitj- she attended the.atiical and otlier 
pageants; and the more splendid these Avere, tlie 
more they Avere to her taste. The vigorous style 
of her dancing AA-as commented on sarcastically by 
her enemies. The A-.ariety and number of her dresses 
liaA-e passed into a proverb. AA’'hen eveiy alloAA-ance 
has been made for the manner in Avhich Elizabeth’s 
charms AA-ere enhanced by her OAvn .artifices, and by 
the flattery of her courtiers, she nmst still be 
belieA-ed to have had some pereonal attractions. 
AA^hen young she AA-as noted for her abundance of 
auburn hair and mobile though regular features, 
Avhile Hentzner found her ‘ stately and majestic,’ 
and remarked ‘ a special beauty in her delicate 
AA'hite h.ands.’ 

Patriotic as Elizabeth Avas after her OAA'n peculiar 
fashion, she Avas outside of and had no sympathy 
AA'ith either the intellectual or the religious move- 
ments of her time. Protestantism in the form of 
Puritanism she abhoned ; she AA-as indifl’erent to the 
"Cnius of Shakespeare, though his plays Averc per- 
fonned before her. She never adA-.anced beyond the 
essentially cl.assical studies of her girlhood ; yet, in 
A-irtuc mainly of translations from Greek, Latin, 
and French, she h.as been included by- Horace 
AA'alpole in his Catalogue of Rogal and Noble 
Authors. 

A ner-sonal interest attaches to the l.a.st ye.am of 
Elizaocth’s reign, oAving to her great lonclinc.-is. 
This AA'as due in large measure to the fact that her 
leading advisei-s .and friends, including BiirghlcA-, 
AA'’alsinpham, Hatton, Bacon, and AA’',arAvick, prede- 
ceased her. Their places Avere t.aken by other men 
of ability. Sir Robert Cecil, Biirghley’s second .son, 
being in particular both a .skilful diplom.atist and 
an accommod.atiiig courtier. But she never Ava-S 
on exactly the same terms Avith them ns she had 
been Avitli their predcccssoi-s. She also felt lonely 
in a politic.al sense. .She had inherited Tudor A-iews 
ns to the absolute supremacy of the croAvn over iinr- 
lianient. During the last thirteen years of hcr_reigii 
parliament. assembled tliree timc.s, in 1592, 1597, and 
1001, and although, jiartly oAA-ing to her tact and 
n.artly to its timidity, no actual collision occurred 
oetAveen them, it protested against nionn))olics, and 
sou"ht to curtail Elizabeth’s cxjienditiirc. 
sucii manifest.ations of piildic spirit’ Elizahetli could 
haA'c no sympathy, and indeeii she felt .sonicivhat 
of a stranger in "her OAvn countrA', and among- a 
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S le whose intellectual, religious, and even poli- 
ideas were widely different from, and in some 
cases diametrically opposed to her ,own. Never- 
theless, her indomitahle spirit enabled her to retain 
her zest for the pleasures" of life ; to the last, too, 
she retained her indifference to the suffering of 
otliers. As late as the year 1601 slie was able to 
give receptions, to visit at the country-houses -of 
wealthy subjects, and even to comport hereelf after 
the fashion of a hoydenish school-girl. Within a 
few weeks of her death a seminary priest of the 
name of Richardson was hanged and disembowelled 
at Tyburn. In the beginning of 1602 those immedi- 
ately about her noticed a decline in her health. 
She revived temporarily, however, and was able to 
ride, hunt, and even dance once more. In the 
second week of 1603 she caught cold, and never 
recovered. In February she was seized with sick- 
ness, which was aggravated by melancholy. She 
would take no medicine and little food, refused 
to go to bed, and rested in silence day and night 
on cushions. She continued in this condition till 
March 24, when she died in the presence of her 
council. She had previously made a sign with her 
hands in answer to a question by Cecil, which was 
interpreted as indicating her wish to be succeeded 
bj’ Janies VI. of Scotland. 

‘ The golden days of good Queen Bess ’ are more 
than ever regarded as one of those periods of British 
history of which we have as a nation much 
reason to be proud. It is emphatically the period 
in which Great Britain took up her position as a 
‘lyorld power,’ and it is impossible to believe that 
Elizabeth had no personal part in making it what 
, it was. The ‘Virgin Queen’ nearly stands revealed 
by histoiy as cmel, capricious, insincere, at once 
unpleasantly masculine and weakly feminine, but 
she was hipjhly popular with her subjects, and 
this populanty cannot be quite explained away by 
oirciinistances outside of herself. Siie had uii- 
ciiiestionably the invaluable faculty — in her case 
it amounted almost to genius — of selecting as her 
advisers on political affairs the most capable of the 
men around her. 

Of the many biographies of Elizabeth, Miss Strickland’s 
Life is, on the personal side, the best; M. AVieseper’s 
Za Jeunesse d’Elisabeth d’rinpfeferi'e (Paris, 1878; Eng. 
trans. 1879) may also be consulted. The most reliable 
authorities on the public events of her reign are the 
calendars of the state papers, especially the calendar of 
the MSS. at Hatfield, and the calendar (1509-1603) of the 
state papers relating to Scotland. Among historical 
works dealing with this period, Mr Eroude’s, in spite of 
the doubts which have been throivn on his accuracy by 
able critics, is still the best and most exhaustive. Hallam, 
Lingard, Birch’s Beigii of Queen Elizabeth ( 1754), AV^right’s 
Queen Elizabeth and hei' Times (1838), Dean Church’s. 
Elizabeth (1889), and Motley’s Eise of the Dutch Eepublie 
and Distory of the United Netherlands should also be 
consulted. Essays on Elizabeth are innumerable ; that of 
Dr Jessopp (1889), contributed to The Dictionai-i/ of 
National Biography, -will be found excei^tionally bright 
and comprehensive. See also the articles M.\nT, Queen 
OF Scots; Burgheey, Armada, Leicester, Essex, 

' Drake, Raleigh ; and for the Elizabethan Literature, see 
ENGLiVND (Literature of), and Drama. 

Elizabeth, Queen of Bohemia, forms the con- 
necting link between the ancient royal families 
of England and Scotland and the present reign- 
ing dynasty. Daughter of Janies A^I. of Scot- 
land and I. of England, she was bom in the 
palace of Falkland, 19th August 1596, educated 
in England, and in 1613 married to Frederick V. 
(q.v.). Elector Palatine, who in 1619 was chosen by 
the Bohemian estates to fill the throne of Bohemia. 
The following year the army of the ‘ AA’inter King ’ 
was routed by the forces of the Catholic League, 
and the royal family took refuge in Holland, 
where they had to endure sore povertj-. Of the 


thirteen children of Elizabeth, mention may be iiiade 
of Charles Louis, who was restored to the hereditary 
electorate at the close of the Thirty Yeare’ AA’^ar in 
1648; Rupert, the ‘mad cavalier;’ Maurice, who 
also fought in England during the Civil AVar ; and 
Sophia, who was married to Ernest Augustus of the 
House of Brunswick, afterwards Elector of Hanover. 
After the Restoration Elizabeth went to England, 
where she died Febraary 13, 1662. AA’'heii in 1701 
the question of succession to the crown of Great 
Britain was debated, it was found that all the 
descendants of James I. rtere either dead or were 
Roman Catholics, except Sophia, Electress of 
Hanover, and her family. By act of parliament 
the crown was accordingly secured to her and her 
descendants, ‘ being Protestants ; ’ and in virtue of 
this Act of Settlement, on the death of Queen Anne 
Sophia "would have ascended the throne, but she 
predeceased the queen three months, and her son 
became king of Great Britain as George I., 
August 12, 1714. In this extraordinary and un- 
foreseen manner did the unfortunate queen of 
Bohemia originate the dynast 3 ' of the reigning 
monarch. In her prosperity fond of luxuiy and 
magnificence, in adversitj' a devoted wife and 
mother, she was always resolute and vivacious, 
and exercised a singular charm over her contem- 
poraries. See her Life in Mrs Everett Green’s Lives 
of the Princesses of England ( 1851 ) ; Gardiner’s 
History of England ; and the Memoirs of Sophia, 
Electress of Hanover (trans. 1888). 

Elizabeth. Madaaie (1764-94), a French prin- 
cess, sister of Louis XAH. (q.v.). 

Elizabeth. St, daughter of Andreas II., king 
of Hungaiy, Avas born at Presburg in 1207. At 
the age of four she Avas affianced to the Landgraf 
of Thuringia, Louis lAL, and brought to his 
court in the AA’^artbiirg near Eisenach to be 
educated under the ej'es of the parents of her 
future husband. She early displaj’ed a passion 
for the severities of the Chiistian life. She de- 
spised pomp, and ambition, cultivated humilitj', 
and exhibited the most self-denying benevolence ; 
her conduct even as a girl astonished the Thur- 
ingian court. The marriage took place Avhen 
Elizabeth Avas only fourteen. Louis himself, far 
from blaming the devout girl AA’hom he had made 
his AA'ife for her long prayers and ceaseless alms- 
giAung, Avas himself partiallj^ attracted to a similar 
mode of life. A boy and tAvo girls Avere the fruit 
of their union. Louis died as a crasader at Otranto 
in 1227. Great misfortunes soon befell the saintlj' 
landgraA-^ine. She Avas deprived of her regencj- bj^ 
the brother of her deceased husband, and driven 
out of her dominions on the plea that she Avasted 
the treasures of the state bj' her charities. At 
last she found refuge in a church, Avhere her firet 
care A\as to thank God that he had judged her 
Avorth.A' to suffer. Subsequently, after other severe 
priA'ations, such as being forced to take up her 
abode in tlie stable of a hostehy, she AA’as received 
into the monasterj' of Kitzingen by the abbess, 
Avho AA-as her aunt. Mlien the Avairiors aa-Iio had 
attended her husband in the crusade retiimed 
from the East, she gathered them round her, and 
recounted her sufferings. Steps A\-ere taken to 
restore to the unfortunate princess her sovereign 
rights. She declined the regencj’, hoAvever, and 
AA'ould onlj’ accept the revenues Avhich accrued to 
her as landgravine. The representations of other 
potentates soon induced her brotlier-in-laAV to 
alloAV her to return to Marburg, and to draAV a 
A’earh' rei-enue of 500 marks. She noAV devoted 
lierself avIioHa’ to a life of asceticism, put on nun’s 
raiment, and' took up her residence in a cottage 
at the foot of the lull on Avhich stood her castle 
of Marburg. The remainder of her daj's Avere 
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devoted to incessant devotions, almsgivings, and 
mortifications. All her revenues were given to 
the poor, and what she required she earned with 
her own hands. She died 19th Novemher 1231, 
and was canonised four years after by Pope 
Gre"ory I. Miracles surrounded her even during 
lier lifetime ; thus a basket conveying provisions 
to the poor, when opened by a suspicious person, 
was found to contain nothing but roses. _ Above 
lier grave at Marburg the beautiful Elisabeth- 
kirche was founded in 1236. See Montalembert’s 
Hisfotre de Saintc Elisabeth dc Hongric (1836; 
17tli ed. 1880). Kingsley’s Tragedy (1848) 

is ba''ed on the story of Elizabeth’s life. 

Elizalictliaii Architecture, a term applied 
to the mi.Ked style which sprang up on the decline 
of Gotliic arcliitecture. It is chiefly e.vemplified 
by mansions erected for the nobility in the reigis 
of Elizabeth and James I., and originated in the 
first attempt to revive classic architecture. This 
tendency came from abroad, and was influenced, 
no doubt, by Holbein, who was patronised by 



Elizahctli Petrovna, Empress of Russia, 
daughter of Peter the Great and Catliarine I., was 
born in the year 1709. Of doubtful legitimacy, and 
apparently indifferent^ to everything but the 
gratification of her passions, she did not oppose tlio 
accession of the boy Peter II. in 1727, Of Anna, 
Duchess of Courland, in 1730,_ and of- the infant 
Ivan VI. in 1740. In 1741 the infant emperor was 
deposed, and Elizabeth raised to the throne, chiefly 
by the agency of Lecocq, a surgeon, and the 
Marquis de Chetardie, the French ambassador. 
In the following year Elizabeth proclaimed as her 
successor Peter, the son of her sister the Duchess 
of Holstein-Gottorp. During this reign a war u itli 
Sweden was brought to a successful cbnclnsion 
by the peace of Abo. The anti-Prussian policy of 
her advi-sers and her personal animosity townids 
Frederick II. led her to take part in the war of the 
Austrian Succession and in the_ Seven Yearn’ War, 
befoie the close of which she died in January 1762. 
Though profligate in conduct, she was strict in the 
observance of the public ordinances of religion. 
Averee to business, she was guided by favourites, 
while corniption prevailed in every department of 
,the state. She founded the universitj- of Moscow 
and the Academy of Ai't at St Petemburg. 

Elizabctlipol, a town of Russian Trans- 
caucasia, is situated on a tributary of the Kur, at 
an altitude of 1450 feet. Its streets are nanow 
and its houses mean, but it has several mosques 
and churches, the mosque of Shah Abbas being 
particularly fine. Elizabethpol is not a healthy 
town ; its inhabitants, about 19,000 in numbei', are 
compelled to retire to the hills in summer. Tlie 
toMTi and its vicinity are famous for their fruit- 
trees; and horticulture, the breeding of silk woi ms, 
and agriculture are the chief inmistries of the 
place. Elizabetlipol was formerly known as Gansha 
or Kanga, and belonged to the Turks. The 
modern town was founded by Shah Ahhns of 
Pei-sia, but fell into the hands of the Russians in 
1804. On 25th September 1826 the Persians were 
defeated here by the Russians under Paskevitch. 


Ilenrj’ VIII., and furnished several designs in this 
manner. John of Padua succeeded him, and built in 
the mixed style a palace for tlie Piotector Somerset 
(for which purpose the cloistcis of St Paul’s were 
taken down), and the mansion of Longleat for his 
secietary. Sir John Thynne. At liret the classic 
forms were applied to the details only, and the old 
English design w.as preserved, both as regards the 
plan and general aspect of the exterior; hut by 
degiees the cla^iic ta«te ])crvaded the whole design. 
Thus the how-windows and tunets of the Tudor 
style are pieserved, but their decoi-ation is treated 
wjtli classic cornices and pilastem instead of Gothic 
enrichments. The vast dimensions of the apart- 
ments, the extreme length of the galleries, and 
cnonnous square u indows are leading chai acteristics 
of this manner of building. The ornaments both 
within and without were cumbrous but picturesque, 
while the plaster ceilings wrought into compart- 
ments arc amongst the most original and striking 
features. In short, tlie aichitecture was in keeping 
with the dress of the period, rich and gorgeou-s, 
mther than elegant and graceful ; but the domestic 
arrnngenients and general planning of the houses 
were carried to a degiee of completeness and comfort 
wliich has scarcely been exceeded since. The follow- 
ing c.xample-, of mansions of tlie 17th century may 
be St ill seen near Lmdon : Holland House, Campdeii 
House, Sir T. M illow’s at Charlton, the ^larquis 
of Salisbury 's_at Hatfield, and Kuowle,tho property 
of the Duke of Doi'-et. The most eminent architects 
of tho-e times weie John Thorpie, Gerard Christmas, 
Rodolph Symonds, and Thom.as Holt. 


Elk, or Moose {Alces machlis, or palmafiis), 
the largest lir-ing deer, a magnificent animal of cir- 
cumpolar distribution, in Europe, Asia, and e.spe- 
cially ill America. It is the only species of its genus 
or sub-genus, but is nearly allied to Cervus(seo 
Deeu). It must be distinguished from the Wapiti 
(Ccrvus'ccmadcnsis), with which it is often, vcibally 
.at le.a.st, confused. The adult elk usually .stands 
about six feet high at the .shoulders, and may 
exceed even this 
noble stature. The 
m.alc bears very 
broad (palm.ate) 
divergent antlem, 
with which it lias 
been Icnown to kill 
a wolf at a single 
blow. The general 
colour is dark red- 
<Iish-brown, but be- 
comes slightly 
lighter .and grayer 
in winter. Tlie 
limbs, especially tlie 
fore-legs, are very 
long, and as the 
neck is .short, the 
elk browses more 
iinon hushes and the 
like than upon the 

ground herbage, . . 

which it is but little adapted to reach. TIic tail i' 
veiw .small. Moie detailed chaiaeters arc tlic hio.ad 
h.airy no'tiils, the overhanging upper lip, the .small 
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eyes and tear-pits, the long and broad ears, the 
low stiff mane on the back of the neck, tlie loose 
mane on the lower side of the neck and on the 
breast, the long brittle hair, &c. The antlers form 
between them a sort of basin, for each broadens 
out in a great shovel-shaped expansion, with mar- 
ginal prongs or snags, increasing as usual with tlie 
years of life. The entire ‘head’ — i'.e. the pair of 
antlers, sometimes weighs 40 lb., while adult 
animals are said to weigh in all about 10 cwt. The 
young male elks do not begin to acquire antlers till 
they are nine months old, and gro^vth seems to go 
on for fourteen years. The younger ellrs are also 
marked by a large goitre-like swelling under the 
throat. 

Elks are for the most part solitary in their habits, 
except at the breeding season. They delight in 
marshy places and in forests. The uddely separat- 
ing halves of the hoof enable them to find firmer 
foothold in soft ground or among snow. In the 
forest, their magnificent antlers, as Mr Darwin 
notes, must sometimes be rather in the way than 
otherwise. When walking leisurely, they carry 
themselves so well that entanglement is avoided, 
but it is easy to see how the case is altered when, 
with head throum back, they flee before the wolves. 
Tlie usual gait is a shambling trot, but the elk can 
also gallop rapidly. Only when the deep snow 
impedes it are the hunters, aided with snow- 
shoes, able to run it down. The usual method of 
hunting is to steal upon the elk as it rests, but as 
its senses are extremely acute and the trails often 
confused, successful capture is regarded as a feat. 
Naturally timid and inoffensive, the disposition 
changes in the breeding season. The male elks 
fight with one another, and are at that season 
sometimes decoyed to the hunter, who imitates the 
sounds of a rival. As the elk is then furious, this 
device demands strong nerve and sure aim. 

The European and Asiatic distribution of the elk 
is now much restricted. In Germany, for instance, 
they were abundant in the time of Caesar, but are 
now all but extinct. In the Baltic provinces, in 







Skeleton of Irish Elk (Slegaceros hibernicus ) : 

Height to sunniiit of antlers, 10 feet 4 inches. 

Northern Russia, in Norway and Sweden, they still 
occur, but not in the abundance which is still ex- 
hibited in North America; Domestication has been 
tried with success, and the animal trained to the 
sledge. The flesh is esteemed a good kind of 
venison ; the fat is remarkably soft ; the nose and 
tongue are reckoned delicacies. The skin is used 
for a variety of purposes. As the elk feeds largely 


on leaves, buds, and bark, it does considerable 
damage to forest trees. 

Elk, Ikish (il/egaccroa giganteus or hihcrnicus), 
a giant deer now extinct, known from the remains 
found in the Pleistocene diluvium of Middle 
Europe, Britain, and especially Ireland. It must 
have been a magnificent animal, standing about 
6 feet high, at tlie shouldere, and probalny very 
like a fallow-deer. The antlers formed the most 
striking feature. They have their own peculiarities, 
but recall in part those of the miite distinct modern 
elk, and also those of the fallow-deer. Antlers 
have been found 5 feet in length, while a straight 
line drawn between the extreme tips in one 
specimen measured 10 feet 10 inches. In a 
specimen where the skull alone weighed lb. the 
antlers weighed 81 lb. Associated with such an 
enormous head-growth we naturally find large and 
strong neck vertebrre and fore-limbs. The skeletons 
are to be seen in most museums. See Deer. 

Elkcsaites. See Ebionites. 

El-khargcli. See Oases. 

Elldiart, a town of Indiana, at the junction of 
the St Joseph and Elkhart rivers, 101 miles E. by 
S. of Chicago by rail, with a rolling-mill, several 
planing-mills, machine-shops, and railway work- 
shops, and manufactures of paper, flour, and starch. 
Pop. 6953. 

Ell (allied to eZbow, Ger. cfferabogen, Lat. ulna, 
‘the forearm’), a measure originally taken in some 
vague way from the arm, and which has been used 
to denote very different lengths. The English ell, 
as a measure of cloth, is equal to IJ yard (q.v.), 
the Flemish to f yard, and the French to IJ yard. 

Ellaild. a town in the West Riding of York- 
shire, on tlie river Calder, 3 miles SE. of Halifax 
by rail. It has some cloth-mills, and there are 
valuable stone-quarries in the vicinity. Pop. 8278. 

Ellenboroiigh, Earl of. Edward Law, first 
Earl of Ellenborough, was eldest son of the first 
Baron Ellenborough (1750-1818), Chief-justice from 
1802 of the King’s Bench. Born Sth September 
1790, he entered parliament in 1813, held office under 
several administrations, and in 1841 was appointed 
Govemor-general of India. He received the thanks 
of parliament in 1843 for his ‘ability and judgment’ 
in supporting the military operations in Afghanis- 
tan, but his treatment of the civil servants of the 
Company, and his policy of conciliating the natives 
by oriental display and proclamations which 
appeared to sanction idolatiy, led to his recall in 
1844. Supported by the ministiy, he was created 
Viscount Southam and Earl of Ellenborough, and 
in 1846 was First Lord of the Admiralty under 
Peel. In the Dei'by administration of ISoS he was 
Minister for India, but the publication of a despatch 
in which he severely rebuked Viscount Canning 
forced him to resign in order to avert the overthrow 
of the government. He aftenvards took a frequent 
and influential part in the debates of the Upper 
House. In 1863 he expressed strongly his sym- 
pathies on behalf of Poland, and in 1864 advocated 
British intervention in favour of Denmark. Ellen- 
borough died without issue, December 2, 1871, 
when the barony devolved on a nephew, but the 
earldom and viscounty became extinct. See History 
of the Indian Administi-ation of Lord Ellenborough, 
by Lord Colchester (1874), who also edited his 
Political Diary, 1S2S-30 ( 1881 ). 

Ellery, William (1727-1820), bom in New- 
port, Rhode Island, sat in the congress of 1776, 
and was one of the signers of the Declaration of 
Independence. From 1790 till his death he re- 
tained the office of collector in his native place. 

Ellesmere, a town of Shropshire, near a 
beautiful lake or mere of 120 acres, 19 miles NNW. 
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of Shrewsbury. Pop. 1875. The Ellesmere Canal, 
connecting tlie Severn and the Mersey, passes here. 
It is carried across the Dee and the Vale of Llan- 
gollen by Telford’s Ellesmere Aqueduct (1805), 
1007 feet long and 127 high. Ellesmere Port, at 
its mouth, on the INIersey, is a station on the line 
of tlic Manchester Ship Canal. 

Ellesmere, Francis Egerton, fii-st Earl of, 
was second son of the firat Duke of Sutherland, 
and was horn in London, 1st Januai'y 1800. Edu- 
cated at Eton and Christ Church, Oxford, he sat 
for Bletchingley, Sutherland, and Soutii Lanca- 
shire, and successively (1828-30) held the offices of 
Irish Secretary and Secretary for, War. In 1833, 
on succeeding to his father’s Bridgewater estates, 
he assumed the name of Egerton, in lieu of his 
patronymic Leveson-Gower, and in 1846 became 
Earl of Ellesmere and Viscount Bracldey. He 
translated Fanst fairly, published an interesting 
record of his travels, and was a generous patron of 
the arts. He died 18th February 1857. 

Ellice Islands are in the South Pacific, due 
N. of Fiji, and SW. of Samoa; extending for 
some 360 miles from NW. to SE. between 5F and 
ir S. lat., and 176° and 180° E. Ion". They con- 
sist of nine groups of atolls or coral islands, one of 
which groups, known specially as Ellice Islands 
(the main i.sland in it bein" Funafuti), was dis- 
covered in Mai'ch 1819 by tlie American Captain 
Peyster, in the Fcbccca. Another of the atolls had 
previously been discovered in 1781. The population 
of the whole archipelago, exclusive of Samoan niis- 
sionaries and a few wliite trad era, has been given 
at about 2500 Polynesians, mostly Christianised. 
Like the people of Samoa and Tonga, they have a 
fine physique, and are peaceable in disposition. 
The islands grow little but cocoa-nut trees, copra 
being the main export. They have not been anne.xed 
by any European poiver, and British subjects within 
their 'limits are subject to the jurisdiction of the 
High Commissioner for the Western Pacific. 

Ellichpur, chief town of a district (area, 
2023 sq. 111 . ; pop. 313,805) of the same name, in 
the north of Berar, was at one time capital of the 
Deccan, and is said to have contained 40,000 
houses. Its buildings include an extensive palace 
(fast falling to min), a detached fort, the ourial 
shrine of Dalla Rdhnian, and several handsome 
tombs of the nawAbs. The militaiy cantonment of 
Paratwada is 2 miles distant. Pop. (1881)20,728, 
with a force of 9445 troops. 

Ellicott, CnARLF.s John, Bishop of Gloucester 
and Bristol, was born 25th April 1819, at Wliitwell, 
near Stamford, of which parish his father was 
rector. He was educated at Oakham and Stam- 
ford schools, and at the university of Cambridge, 
whore he graduated in 1841, and was elected fellow 
of St Johids College. Ho became rector of Pilton, 
Rutlandshire, in 1848, professor of Divinity at 
King’s College, London, in 1858, Hulsean lecturer 
at Cnjubridge in 1859, and Hulsean professor of 
Divinity the year after. He was nominated Dean 
of Exeter in lSOL and raised to the episcopal bencli 
in 1803. His episcopate has been honourably dis- 
tinguished by tl)_c most vigorous and catholic- 
spirited activity in educational, mis.sionary, and 
church extension work. Dr Ellicott was chainnan 
for eleven years of the Kew Te.-tament Revision 
Committee. He is best known as a commentator 
on the Epistles of the Kew Testament, and is dis- 
tinguished for thoroughnass of grammatical criti- 
cism. He has published critical and grammatical 


Sabbath, on .Scripture and it.s Interpretation, and 
on Modem Scepticism. A useful work which he 


has edited is A New Testament Commentary for 
English Beaders (3 vols.), and a correspondiii" 
work on the Old Testament (5 vols.). ^ 

Elliot, Jean, the author of ‘The Flowere of 
the Forest,’ a touching lyric on the disaster of 
Flodden, was the daughter 6f Sir Gilbert Elliot of 
Minto House, Teviotdale, where she was boni in 
1727. The gi-eater part of her life was spent in 
Edinburgh (1756-1804). She died at tlie family 
seat or at ISIonteviot, on 29th March 1805. Her 
eldest brother. Sir Gilbert Elliot (1722-77), was 
himself a son"- writer; whilst John, the third 
brother, who died in 1808, avas a distinguished 
admiral. See IMinto. 

Elliotson, John, an English physician, was 
bom in London in 1791. After leaving Jesus 
College, Cambridge, he studied medicine at Edin- 
burgh and London, and was for live years assistant 
pbysieian at Guy’s Hospital. In 1831 he became 
professor of the practice of medicine in the 
univeraity of London, and took an active share in 
the estalilishment of Univeraity College Hospital. 
He was at this time one of the foremost physicians 
of London, and a successful lecturer. In 1837 he 
became a convert to mesmeiism, which cost him his 
professorship in 1838, but did not apparently much 
diminish his private practice. He died in London 
on 29th Jul 3 ’ 1868. Besides being one, of the first 
to use the stethoscope, Elliotson conducted numer- 
ous useful experiments as to the action of drags, 
and did much to encourage the practice of clinical 
studj-. He was the founder of the Phrenological 
Societj’. His name will live securely from its 
connection with Thackeray’s Pendennis. 

Elliott; Ebenezer, the Corn-law Rhj-mer, was 
born of mixed moss-trooper and j’eonian ancestry 
at the New Fotindiy, Masbro’, in Rotherham parish, 
Yorkshire, on 17th March 1781. A shy and morbid 
boj% who proved a dull pupil at four difTcrent 
schools, he worked in his father’s foundiy from his 
sixteenth to his twentv-third j-ear, and threatened 
to become a ‘sad dninken dog,’ till the picture of a 
primrose in Sowerby’s Botany ‘led him into the 
fields, and poetry Jollowed.’ His Vernal Wall:, 
written at sixteen, was published in 1801 ; to it 
succeeded Night (1818), The Village Patriarch 
(1829), Corn-law Rhymes and the Banter (3d cd. 
1831), and other volumes — collected in 1840 (new 
ed. 2 vols. 1876). He had married early, and sunk 
all his wife’s fortune in his father’s business ; but 
in 1821, with a borrowed capital of £100, he started 
on his own account as a bar-iron merchant at 
Sheffield, and throve exceedinglj-, ‘making £20 a 
daj- sometimes without stirring from his country- 
house, or ever seeing the goods he disposed of,’ 
Though in 1837 he lost fully one-third pf his savings, 
still in 1841 ho was able to retire with good £300 
a ye.ir to a house of his own building at Great 
Houghton, near Barnslej'. Here he died l.st 
December 1849. 

Elliott the poet is well-nigh forgotten. _ His 
poeiiis are nowadays little more read than in his 
lifetime was Ifis tLaged^- Tanrassdes. It had three 
readers, Elliott one of them. But Elliott the Corn- 
law Rln-mer is still remembered as the T.vrt.'ciispf 
th.at mightj’ conflict whose triumph he lived to wit- 
ne.'-s, as the tj-pical maker of b,allad.s, not needing 
to care who should make the laws of the nation. 
This Corn-law Rhvmer had been bred a ‘Bcrean 
and Jacobin ; j-et lie hated Cominunists,_Sociali‘-ts, 
and ph.wical-force Chartist^; he lies buried in Dar- 
ficld churchyard ; he left two sons Established 
clergymen. His whole life long he looked on the 
Corn-laws as the ‘cause of all the crime that is 
committed ; ’ agriculturists, ho maintained, ‘ ought 
not to live b\- robbing and murdering the inanu- 
facturor^.' On the other hand, ‘Capital has a 
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right to rule the- ■world,’ and ‘competition is the 
great social law of God. ’ 

There are two. poor memoirs of Elliott, by liis 
son-in-law, John Watkins (1850), and by ‘January 
Searle ’ — i.e. George S. Phillips (1850). See, also 
Carlyle’s essay from the Edinburgh, for July 1832, 
and Professor Dowden in Ward’s English Poets (2d 
ed. 1883). 

Elliott, General. See Heathfield (Lord). 

Ellipse, a geometrical curve and figure, inter- 
mediate to the circle and parabola (see Conic 
Sections ).- It is of great importance in Astronomy, 
being the shape of the orbit described by a planet 
under the action of gravitation. Mathematically, 
the ellipse is a closed curve, every point of which 
has the sum of its distances from two fixed points 
alwaj's the same. These two fixed points are called 
the foci ; and the diameter drawn tlirough them is 
the major axis ; the minor axis bisects the major at 
right angles. The distance of either focus from 
the middle of the major axis is the eccentricity. 
The less the eccentricity, as compared with the axis, 
the nearer the figure approaches to a circle. When 
the foci coincide the ellipse becomes a circle, and 
when they are infinitelj’ apart it becomes a para- 
bola. The tangent at any point of the curve is 
always equally inclined to the two focal distances ; 
and any diameter bisects all the chords which are 
parallel to the tangents at its extremities. 

The Trammel or Elliptic Compass affords the 
easiest way of drawing an ellipse. It depends on 
the principle that when 
a line of fixed length 
moves so that its extrem- 
ities are always on two 
fixed perpendicular lines, 
any point in it must 
describe an ellipse. A 
simple practical method 
is by passing a loop of 
tliread over two pins 
stuck in the foci, Ss in the diagram, the length 
of the loop being equal to SB. If the point of a 
pencil be put into the loop P, and moved round so' 
as to keep it stretched, the pencil will trace an 
ellipse AEBD. There are also various ways of 
approximating to the figure by the use of cii cular 
axes. 

The equation to an ellipse (see Geometry, 
Analytical), referred to its centre as origin, and 
to its major and minor axes as rectangular axes, is 

^ -f-^ = 1, where a and h are the semi-major and 

semi-minor axes respectively. From this equation 
it may be shown, by the integral calculus, that the 
area of an ellipse is equal to irab; or is got by 
multiplying the product of the semi-major and 
semi-minor axes by 3T416. It may also be shown 
that the length of the circumference of an ellipse is 
got by multipljnng the major axis by the quantity 

to which there is an excellent practical approxima- 
tion, viz.. 
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tricity, c, is 
ratio a - bio a. 

Ellipsis (Gr., ‘omission’) is a term used in 
Grammar and Rhetoric, to signif.y the omission of 
a word necessai'y to complete the expression or 
sentence in its usual form. The object of ellipsis 
is shortness and impressiveness; accordingly, it 
prevails in proverbs. Ellipses are used iii all 
languages, but the same forms of ellipses are not 
common to all. 
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Ellipsoids are of two kinds, the simpler being 
those of revolution, produced by an ellipse turning 
round the major or the minor axis. Tlie surfaces 
so generated are known as probate and oblate 
spheroids respectively, and our globe is a well- 
knomi instance of the latter. The ellipsoid proper 
has three rectangular axes of different lengths, and 
its section in any direction is an ellipse, whereas the 
spheroids must give a circular section if cut at right 
angles to the axis of revolution. 

Ellis, Alexander John (formerly Sharpe, the 
name having been changed by roj’al license in 
1825), a learned philologist, was born on the 14tii 
June 1814, and educated at Shvewsbmy, Eton, and 
Trinity College, Cambridge, where he graduated 
sixth ■nnangler in 1837. He was elected a Fellow 
of the Royal Society in 1864, and of the Society of 
Antiquaries in 1870, was president of the Philo- 
logical Society during 1872-74, and also 1880-82, 
and is a member of the Mathematical Society of 
London. He has written numberless papers of 
great learning on mathematical, musical, and 
philological questions, and has done more than any 
other scholar to advance the scientific study of 
phonetics, of early English pronunciation, and of 
existing English dialects. Of his many and valu- 
able books the most important are Essentials of 
Phonetics (1848); Universal Writing and Print- 
ing (1856); Early English Prommciation, tcith 
e^ecial reference to Chancer and Shakespeare (6 
parts, 1869-89); Practical Hints on the. Quantitative 
Pronunciation of Latin ( 1874 ) ; and a translation of 
Helmholtz’s Sensations of Tone as a Physiological 
Basis for the Theory of Music (1875 ; 2d ed. 1885). 
He is an esteemed contributor to this Encycloppedia. 

Ellis, Sir Henry, antiquary, born in London in 
1777, was educated at Merchant Taylors’ School, 
and at St John’s College, Oxford, of which he 
became a Fellow.. Having been for some time 
assistant-librarian to the Bodleian at Oxford, in 
1800 he received an appointment at the British 
Museum, of which he became principal librarian 
in 1827. He received the honour of kniglithood 
from William IV. in 1833. Ellis retired from the 
museum in 1856. He was for many years director, 
and one of the secretaries, of the Society of Anti- 
quaries. His Introduction to Domesday Book was 
published in 1833 ; his Original Letters ilhisirative 
of English History, issued in three series, in the years 
1824-46 ; and his invaluable edition of Brand’s 
Antiquities, in 1813. He was likewise the author of 
a History of the Parish of St Leonard, Shoreditch, 
and of works on the Townley and Elgin Marbles, 
and was the chief editor and writer of the English 
portion of the edition of Dugdale’s Monasticon 
(1817-30). His works exhibit much learning and 
research. He died in Lorrdon, 15th January 1869. 

Ellis, WiLLlAsr, an eminent English missionary, 
was bom in London, 29th August 1794. He was 
brought up as a gardener, but Itaving offered him- 
self to the London Missionary Society, was trained 
and despatched in 1816 to the South Sea Islands, 
where he laboured for nearly ten years, first at 
Eimeo, next at Oahrr, one of the Sandwich Islands. 
The illness of his wife obliged him to return to 
England in 1825, after whiclr he became foreign 
secretarj’ to the London Missionarj- Society. Mean- 
time hfs To^lr through Hav.aii (1826) and his 
Polynesian Eeseurc/ics ( 1839) extended his fame as 
a missionarj’ of rare earnestness and enthusiasm, 
and still rarer intelligence and breadth of sj’in- 
pathj'. His wife died in 1835, and two j-ears later 
he married Sarah Sticknej’, who for manj- vears 
conducted a school for girls at Hoddesdon in Hert- 
fordshire, and MTote manj’ e.xcellent and popular 
books, as The IVomcn of England (1838), The 
Daughters of England (1^2), The Wives of Eng- 
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land (1S43), Hearts and Homes (1848-49), ami The 
3Iotheis of Great Men (1859). Ellis published in 
1838 a history of Madagascar, and in 1853 he was 
sent to that island with a view’ to impiove the 
condition of the Christians theie. He made four 
difierent lisits to the island, the last e\tendin" 
o\er foul years (1861-65), and by his tact and 
sagacity did much to settle the external lelations 
of the Christians on a safe basis. His Thiee Visits 
to Madagascar ( 1858 ), Madagascar Ecvisitcd ( 1867 ), 
and The Martyr Chinch of Madagascar (1870), 
besides their peisonal and religious interest, are 
still the best books we possess on the histoiy, 
the scenerj', the productions, and the people of 
Madagascai. EllLs died 9th June 1872; his wife, 
but a w eek later. See the Life by his son ( 1873). 

Ellistoii, Egbert 'Williaji, actor, was bom 
in London, the son of a watchmakei, in 1774, and 
was educated at the expense of his uncle, who was 
master of Sidney College, Cambridge. In 1791 he 
ran away from home, and made his fust appeal - 
ance on the stage at Bath, where his Romeo in 
1793 lifted him into public favoui. In 1796 he 
appeared at the Haymarket and Covent Gaiden ; 
and after 1803 he made London his headquarters, 
though still making occasional essays as a pio- 
Mncial manager. He was a membei of the Diury 
Lane company in 1804-9 and 1812-15 ; in 1819 he 
became lessee and manager of the theatre, from 
which, in 1826, he retired a bankuipt. He after- 
wards plajedinthe Suirev Theatre; but jears of 
dissipation had shatteied his health, and an apo- 
plectic seizure biought on his death, 8th July 1831. 
Elliston was an actoi of wondeiful lersatility, the 
first comedian and one of the fust tiagedians of his 
day, and in Leigh Hunt’s estimation the ‘best 
loier on the stage both in tiagedy and corned}’;’ 
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wonderful rock cut temples. Of these there aie 34 
of a laige size, Buddhist, Brahmanical, and Jain. 
Some are cave-temples proper — i.e. chambers cut 
out in the interior of the rock— but others are i ast 
buildings hew n out of the solid granite of the hills, 
having an exterior as W’ell as an interior arcliitec- 
ture, and bein^, in fact, magnificent monoliths. 
Ip e.xecuting the latter, the process was first to 
sink a gieat quadiangulai tiencli or pit, tearing the 
central mass standing, and then to hew and ex- 
cavate this mass into a temple. The most beauti- 
ful of these objects is the Hindu temple, called the 
Kail.is, dedicated to Sir a. At its entrance tlie 
traveller passes into a laige antechamber adorned by 
numeious low’s of pillars. Thence he ascends a few 
steps into a meat lectangular court, aveiaging 276 
feet in lengtli and 154 in w’idth, in the centre of 
which stands the temple itself, a vast mass of lock 
richly hewn and carved. It is supported by four 
lows of pilasters, w’ith colossal elephants and other 
animals beneath, and seems suspended in the air. 
The inteiioi is about_ 103 feet long, 56 broad, and 
17 high, but the entire exterior forms a pjramid 
164 feet long, 109 wide, and 100 high, and is oiei- 
laid with sculpture. In the great coiut are 
numerous ponds, obelisks, colonnades, sphinxes, 
and on the walls thousands of mythological figiues 
of all kinds, from 10 to 12 feet in height. The 
interior, and certainly some paits of the exteiior, 
have been plasteied over and painted. It is now 
generally believed that the cav es date from the 7th 
centur}’. 

Ellorc (Ehir), a town in the Godavari district. 
Madias, on the Jammaler River, 255 miles H. of 
Madias, with manufactuies of woollen caipets and 
saltpetre. The heat is veiy oppressive, leaching 
llO” F. in the shade. Pop 25,092. 

Ellsworth, a port of entry 
n in Maine, on the rivei Union, 
" - 28 miles SE. of Bangoi, with 

“ * a v’eiy large lumber trade. 

_.-ZT Pop. 5052. 

~ Elhvanccil, an industiial 
town of Muitembeig, on the 
‘ ^ 't - ,C- ~ — Jagst River, 55 mires E. of 

Ulni by lail. Pop. 4793. The 

X old castle of Hohen-Ellw angen, 

^ close to the town, has been 

'*®6d as an agricultural school 
;7T ” since 1843. 
iUi Ellwood, Thovias, whoso 

J? -r H name will nev’ei be forgotten 

~\I from its connection with 

Milton’s, was bom at CroN\ell 
:!‘FKnr in Oxfordshire in 1639. At 

^ twenty the inlliience of iris 

-T Liends the Pennington® con 

verted him to Qtiakensrn, from 
which neither his father’s 
blows, nor confinenient within 
his house, nor freijuent itn 
prisorirnents could cure him. 
In 1662 he made Miltons 
acquaintance, and soon v isited 
him ‘every day in the after- 
noon, exceptin^r on the 
(lay of the \\ecJv, and ^itlm;' 
by [the poet] in his.dinmg- 
loom, road to liiin in Midi 






‘ifiy «f ti'c "<ick, arid sitln 
V [the poet] in his.dmm 
’-4 loom, read to hriii in sn< 


lire K.ii1 IS Tciiijile at Ellora. (From Fergusson ) 


Lamb’s etilogv' i® well known. .See the Life by 
Ravmond (2vol= 1815), and the article bv Jo-op)i 
Knight in J?ict. Hat Iliog (vok xvii. 1SS9). 

Ellorn, a village in the Ni/am’s dominions, 13 
mile-s N\V. of Aiimngabad. It is colebraterl for its i 


books in the Latin tongue as 
he pleased to hear mo ) cad 
Milton taught him to rcaii 


Latin in the foreign manner; The readings were 
inter niptod_ SIX wecLs later by Ellwood’s ilhit®® ; 
but again, in 1005, wo find him hiring a cottage at 
Chnlfoiit St Giles, where Jlilton migirt escape the 
plngue then raging in London. One day Aliltoii 
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gave him the manuscript of Paradise Lost to 
read, and when, returning it Ellwood said, ‘Thou 
hast said much of “ Paradise Lost,” hut what hast 
thou to say of “ Paradise Found ?” ’ When Milton' 
handed him Paradise Pegained in London, he 
added, ‘ This is owing to you, for yoii put it 
into my head by the question you put to me at 
Chalfont, which before I had not thought of.’ 
Ellwood married in 1669, ■\vas busy in controversj'', 
and seems to have had more than his share of the 
persecutions that fell upon the Quakers almost till 
his death in 1713. Of his many tracts, treatises, 
epistles, and even poems, only his Autobiography 
is now interesting, and that not for his own sake, 
but because he crossed the orbit of almost our 
greatest poet. An excellent and accessible edition 
IS that in Professor Henry Morley’s ‘ Universal 
Library ’ ( 1885 ). 

Elm, a village of Switzerland, at the head of 
a mountain-girt valley in the canton of Glarus, 
with 1000 inhabitants when, in 1881, the whole of 
the northern side of Tshingel Peak (10,230 feet) 
crashed down upon it, destroying a large part of 
it, and filling the narrow valley with the debris of 
the landslip. 

Elm ( Ulhitis), a genus of trees of the natural 
order Ulmace®, natives of temperate climates, with 
serrated leaves unequal at the base, and small 
flowers growing in clusters appearing before the 
leaves, and containing 4-12 stamens and one 
germen. _ The fruit is a samara, or compressed one- 
seeded little nut, winged all around. Elm is a 
remarkably variable genus, so much so that 
botanists are greatly divided in opinion as to which 
are species and which varieties among the numerous 
forms comprised in it. There are two well-marked 
types common to Britain, and having a wide distri- 
bution in Europe and Western Asia and Northern 
Africa. These are the English Elm ( U. campcs- 
t7'is), which is the most common in English woods 
and pleasure-grounds ; and the Scotch or Wych 
Elm ( J7. montana), which, though more common 
in Scotland and in Ireland, is more sparingly dis- 
tributed also in England and on the Continent. 








Common English Ehn ( Uiintis cainpcstris) : 
a, flower : t, fruit. 

The English elm often attains a height of from 70 
to 90 feet, with a diameter of 'from 5 to 6 feet, 
before it is one hundred years old— an age that 
the elm-tree rarely much" outlasts ; it may even 
exceed 100 feet in height. Both species have been 
productive of many varieties, some of which are 
so distinct as to be by some considered species 
and by othei's as merely well-marked sub-species 
or varieties. The fact that no reliance can be 
placed on the progeny of any of these forms. 


when reared from seed, having the features and 
attributes of the parent appears to corroborate the 
latter view. In consequence of this peculiarity in 
elm it is necessary, if we wish to perpetuate any 
specially desirable or meritorious kind, to propagate 
it by buddinm grafting, or layering. Varieties of 
the English elm ogSus?. 

leaved English 5 
Elm ( U. c. luti- ‘ „ 
folia), the Red § 

English Elm 
(U. c. stricta), 
and the White 
English Elm 
( U. c. alba) are 
preferred to any 
others as the Common English Elm 

seed parents, (Ulmus campestris). 

their progeny 

S roving almost invariably valuable timber pro- 
ucers. Of this species there are some interest- 
ing and beautiful varieties, much esteemed for 
their effect in ornamental grounds and garden 
scenery. The most distinct are the typical form 
with silver variegated leaves, and also with yellow 
variegated leaves, and U. c. vvminalis, of which 
there is also a silver-leaved fornr, both of them 
being remarkable for the small, twiggy character of 
their shoots, and their light, elegant appearance. 
The Twisted Elnr ( U. c. tortuosa) is a very singular 
variety of Frencli origin. Its trunk marked with 
alternate protuberances and hollows gives it a very 
remarkable appearance in old trees. Its timber is 
preferred in France above all others by wheelwrights, 
particularly for spokes, its fibre being exceed- 
ingly tough, twisted, and interlaced togetlier. The 
Dutch Cork-barked Elm ( U. e. major) is a well- 
marked variety or sub-species of the English elm, 
which was introduced by William III. when the 
Dutch style of gai'dening was fashionable. _ Its 
rapid growth and adaptability to being clipped into 
the stiff, formal shapes essential to that style of 
gardening led to its being much used while tlie 
fashion prevailed ; but when Dutch gardening dis- 
appeared, the cultivation of this variety of elm 
almost ceased, as its timber is comparatively worth- 
less. The bark of the younger branches is rough 
and cork-like. The Cork^arked English Elm 
( U. c. stihcrosa ) is a veiy handsome and well-marked 
sub-species, gi-owing with greater vigour and to a 
larger size than the type, having also larger leaves 
and the bark of the branches distinctly lined with 
corky wings. 

The wood of the English elm is highlj' valued for 
its gieat strength, toughness, and closeness of tex- 
ture. It is less liable to split than almost any otlier 
timber, and powerfully resists the decomiiosing 
action of water ; it is therefore much in request for 
keels of ships and boats, naves and spokes of wheels, 
foundation pile.s, and wet-planking. _ The large 
bosses or knots with which the trunk is frequently 
covered are much prized in cabinet work and in 
tnrneiy for their beautiful appearance when cut up 
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and polislied. The bark is used in dyeing and in 
sugar-refining, and in times of scarcity has been 
used in Norway for giinding into meal and mixing 
in bread. The inner bark is used medicinally in 
cutaneous diseases ; it is mucilaginous, and has a 
bitter astringent taste. In Persia, Italy, and the 
south of France galls are frequently produced on 
the leaves, often of large size, containing a dear 
fluid called cait cPoi'inc, which is sweet and viscid, 
and is used to wash wounds. Towards autumn 
these galls dry up, leaving a residue of a yellow or 
blackish balsam called heamm d’orme, which was 
formerly in great repute for diseases of the chest. 
The seeds of the elm are eagerly eaten by pigeons 
and common poultry. A peculiar vegetable principle 
called vlmin, or vlmic acid, was fimt discovered 
in the substance which often spontaneously exudes 
from the bark of the English elm. It is a dark -brown 
substance, without smell or taste, insoluble in cold, 
sparingly soluble in boiling water, which it colom-s 
yellowish-brown, and soluble in alcohol and in 
alkaline solutions. 

The typical form of Scotch elm is easilj’ dis- 
tinguishea from the English by its less upnght 
tnmk, more spreading branches, and larger, broader 
leaves. The tree is generally considered more pic- 
turesque in style than the English elm. Its timber, 
thougli more liable to crack, is quite as much 
esteemed for its durability and toughness, and is 
used for nearly every purpose for which that of the 
English elm is in demand. The enormous bosses 
which frequently occur on the tnmk are highly 
valued in cabinet-making. The varieties of this 
species are numerous, and some of them are import- 
ant both as timber and as ornamental tree.s. The 
Smooth-leaved AVych Elm (U. m. glabra) is so 
distinct in its upnght growth, smaller and smooth 
leaves, and other even more important characters, 
from the typical Wycli Elm, that some are disposed 
to regard it as a species. It is certainly well 
marked, and from it iiave sprung the Huntingdon 
Elm, tlie Chichester Elm, and the Scampstou Elm, 
all of which have a strong resemblance to each 
other, and are reinarkable for their great rapidity 
of growth and their value as timber-trees. Of orna- 
mental and curious varieties, the Wych Elm is the 
parent of several, the more remarkable of which are 


of which aro_ silvery striped. U. cffitsa is a conti- 
nental species with a Targe spreading head and 
smooth bark, distingmished also by the long stalks 
of its flowers and its ciliated fruit. 

The American or White Elm ( U. amcricana), 
which abounds in the Mississippi basin, and attains 
its loftiest stature between 42" and 40” N. lat., is 
a magnificent tree, sometimes 100 feet in height, 
the tnmk reaching 60 or 70 feet before it .separates 
into branches, and the widely dillused jiendulous 
branches floating gracefully in the air; but the 
timber is not much e.steeihcd. Slippery- Elm ( U. 
fuh-a) is also common in the basin of the Mis.sLs- 
sippi as far south as 31° N. lat., and in the western 
parts of Canada. It attains a height of 50 or GO 
lect. The wood i.s more valuable than that of the 
last .species, but much inferior to the English elm. 
The Ic.aves and bark jdeld an abundant mucilage, 
which is bland and demulcent, and esteemed a valu- 
able remedy in Mt.arrh, dysentery, and other com- 
jdaints. The AVahoo or Winged lilm ( U. alata ) is 
a .sniall tree, found from 37° N. lat. to Florida, 
Louisiana, and Arkari'-as, remarkable for the 


the leaves of which bear galls used in tanning and 
dyeing. 

The name Spanish Elm is given in the AVest 
Indies to a valuable timber-tree also called Bois de 
Ohypre, Cordia Gcrascanthm, of the natural order 
Cordiacea; ; also to Hamclia vcnfricosa, of the 
natural order Eubiacem, the timber of which is 
known to cabinetmakei-s as Prince-wood. 

Elmnlll, a town of Asia Minor, in the province 
of Konieh, on the Lycian tableland, 45 miles AY. of 
Adalia. It has manufactures of red leather, dye- 
works, and a general trade. Pop. 25,000, maiiily 
Ureeks and Armenians. 

Elmilin, a British settlement and.fortified sea- 
port on the Gold Coast, a few miles AA’. of Cape 
Coast Castle. It was first settled by merchants of 
Lieppe, came into the hands of the Portuguese in 
I 471 , and of the Dutch in 1637, and in 1872 was 
Ceded to the British, who destroyed the native town 
during the Ashanti war. Poii. 6000. 

Elmira, capital of Chemung county. New York, 
On the Chemung Eiver, 149 miles ESE. of Bufialo 
l>y raff. li coufaiiis a eourd-Aotise, a state retor- 
niatoiy', and a number of good schools, including 
the Elmira Female College, and has extensive manu- 
flietures of iron rails, railwaj’ and other carriages, 
flour, leather, woollens, boots and shoes, iS:e. Pop. 
(1870) 15,863; (1880) 20,541. 

Elmo’s Fire, St, is the popular name of an 
electric appearance sometimes seen, especially in 
Southern climates during thunder-storms, of a bnish 
Or star of light at the tops of masts, spires, or other 
Pointed objects. It Is also observed .at the tops of 
trees, on the manes of horaes, and occasionally .aliout 
human heads. It is similar in kind to the luminous 
glow seen at the point when a lightning-rod is work- 
ihg imperfectly, or when there is any verj’ rapid 
Production of " electricity (see Ei.ectiucity). In 
the four yearn 1884-87 eleven c.ases of St Ehno’.s 
fire were recorded .at the Ben Nevis observatoiy. 
Tlie phenomenon, as seen at sea, was woven by the 
GJreeks into the mvth of Castor and Pollux, and 
Was regarded as of friendly omen. The name of 
-Ijfmo is by manv thouglit to be a corruption of that 
of Helena, the sister of C.astor and Pollux. Otlicre 
take it to be a corruption of St Erasmus, a Syrian 
bishop and martyr of the 3d centuiw ( Italianised, 
Jiniio, Ehno). The iihenomenon has .also been 
c.alled the fire of JSt Elias, of St Clara, of St Nicolas, 
and of Helena, as well as composite or composunt 
(i.e. corpus sanctum) on the Suffolk seaboard. 

Elmsiloril, a town in the Prussian province 
of Sleswick-Holstein, is situated on a navigable 
feeder of the Elbe, 20 miles NAA'. of llanibui;;. It 
has considerable manuf.actures, cspeciallj' ofAioot.s 
and shoes, an active trade in grain, a boat-bnihling 
yard, and some breiveries and tanneries. Pop. 8712. 

. Elmslcy, Petek, cl.assical scholar, was born 
ih 1773 , and educated at AA’cstminster and Clmst 
Cfliurch, Oxford, where he graduated B.A. in^l794. 
lie next took ordeis, .and was presented in 179S to 
the living of Little Horke.sley in Es.se.\, wliich he 
held till Ills death. He lived at various pcriod.s of 
his life at Edinburgh, at St Maiy Cray in_ Kent, apd 
at O.vford, where lie was in 1823 n]q>ninted prin- 
cipal of St Alban Hall, and Camden jirofe-.-or «« 
Ancient Hi.stoiw. Here ho died, Sth March Ibui. 
Elni-sley contributed to tbe Edinburgh awt^ Qnorteng 
review.-;, but is now rcinembered onlv by Ins valualde 
Critical work on Sojihoclcs and Euripide^>- 
JShnsleiana Critica (1833). 

El Olioid. Sec OiiEiU (Ee). 


branches being furnished on two oppo.site sides ivith El Olioid. Sec OiiEiU (El.), 

wings of cork. The woinl is fine-grained, com- Eloculioil (Lat., <. speaking out*), the art of 

pact, and hc.avy. Botji the I'.iighsh elm and the Cflectivc siieaking, more cspeciallv of imblic spenk- 
AAycIi elm have been introduced into the United 's.. t. . _ _ , ‘ .i„i:,..>rv r 

States. U. chinensis is a Cliinese species of elm. 


Cflectivc speaking, more especially of jmbhc spenK- 
ifig. It regards solely the utterance or delivery; 
While the wider art of oratory, of which eloculion 
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is a branch, takes account also of the matter 
spoken. The art ,of elocution held a prominent 
place in ancient education, and in the United 
States is more carefully cultivated than in Britain. 

Eloge* When a member of the French 
Academy dies, it is customary for his successor to 
deliver an oration, setting forth his merits and 
services. This is called an doge. (Lat. dogimn, Gr. 
mlogia, ‘praise’), and a considerable branch of 
French literature goes by the name. Interesting 
and valuable collections are the 61oges of Fonte- 
nelle (2 vols. 1731), and of Cuvier (1819). 

Elohiin« Heb., plural of Eloah (only used in 
poetry; cf. Arab. Ildh, Chald. EldlA, Syr. Ald/i), 
might, power ; in plur., great beings, kings, angels, 
gods. Deity. As a plurcdis excdlentim or majestatis. 
and joined to the singular verb, it denotes, with 
very rare exceptions, the One, true God. Joined to 
the plural verb, however, it usually means gods in 
general, whether including the One or not. It is 
mostly used (in the singular sense) for or together 
with Jehovah ; but some portions of the Scriptures 
employ exclusively either the one term or the other. 
This circumstance has given rise to endless dis- 
cussions, and suggested the opinion that Genesis 
is by different authors (see Bible, Jehovah). It 
was veiy probably Peter Lombard who first tried 
to prove the Trinity out of this plural form — an 
attempt which, although unanimously and scorn- 
ftilly rejected by almost all scholars, from Calvin, 
Calixtus, the younger Buxtorf, &c., to our times, 
was revived by Eudolf Stier. 

Eloi, or Eligius, St, Bishop of Noyon and 
apostle of Flanders (588-658), was originally a 
goldsmith, , and as such became patron of gold- 
smiths and hammermen. 

Elopement. See Marriage, Abduction, 
Gretn-a Green. 

Elopuva. See Borneo. 

El Paso del Norte (The Pass of the North), 
commonly called El Paso, a town of Mexico, in- 
cluding a line of settlements extending along a 
narrow valley of 9 or 10 miles in lengtii, on the 
right bank of the Rio Grande (which forms the 
boundary between Mexico and the United States), 
in tlie Mexican state of Chihuahua. The valley 
is very fertile, yielding considerable quantities of 
wine and brandy. The town, 1232 miles NNW. 
of the city of Mexico by the ^lexican National 
Railway, of which it is the terminus, is wretchedly 
built, and inhabited chiefly by Indian half-breeds ; 
a large custom-house trade is carried on, however, 
besides almost equally active smuggling operations. 
Pop. 6000. — On the opposite bank of the Rio Grande, 
which is here crossed by a railway bridge, is El 
Paso, capital of El Paso county, Texas, tlirongh 
whose custom-house general imports to the value 
of .$3,531,661, besides precious metals returned at 
$10,598,215, passed in the year 1886-87, as against 
only .$40,909 of exports. Pop. 3500. 

Elpliin. a bishop’s see in Roscommon, Ireland, 
united to Kilmore in 1833. 

Elphiustoiic, Adjiiral. See Keith (Vis- 
count). 

ElphillStoilC. ISIOUNTSTUART, fourth son of the 
eleventh Lord Elpliinstone, was born in 1779, entered 
the Bengal civil service in 1795, and was posted 
to Benares, where he laid the foundation or that 
love of literature which distinguished him through 
life. During the operations of 1803 he was attached 
to Wellesley’s staff, and his conspicuous services 
eanied from his general the compliment that lie 
had ‘mistaken his profession, and ought to have 
been a soldier,’ from his superiors the appoint- 
ment to the post of resident at Nagpur. In 1808 
be was selected as envoy to Slian Shuja (see 


Afghanistan), of which the only fruit' that 
remains is his Account of Catihul (2d ed. 1841); 
and in 1810 he became resident at Poona, where, in 
the Mahratta war of 1817, his military qualifica- 
tions gained for him the honour of bringing the 
campaign to an end, and organising the newly- 
acquired territory. During Ins governorship of 
Bombay ( 1819-27 ) he founded the present system of 
administration, and greatly advanced public educa- 
tion. He retuiTied to England in 1829, and declin- 
ing the governor-generalship of India, lived in com- 
paiative retirement until his death, 20th November 
1859. Elpliinstone ranks next to Wellesley among 
those most instmmental in raising the fabric of 
British rule in India after the downfall of the 
Mahratta power. His well-known Distory of India 
appeared in 1841 (6th ed. 1874). See his Life 
(1884) by Sir E. Colebrooke, who also edited his 
posthumous volume on The Bise of British Power 
in the East (1887). 

Elpliinstone. William, a celebrated Scottish 
prelate, and founder of King’s College, Aberdeen, 
was bom in 1431. He was the son of William 
Elpliinstone, a canon of Glasgow, and archdeacon 
of Teviotdale — a natural son, for the marriage of 
ecclesiastics was then prohibited. Elpliinstone 
studied at the university of Glasgow, where he 
took his degree of M.A. in 1452, some time later 
receiving priest’s orders. He spent nine yearn on the 
Continent, and so highly distinguished himself in 
the study of law that he was appointed professor 
in the univereity of Paris, and afterwards at 
Orleans. He returned to Scotland, and was made 
successively official-general of the diocese of Glas- 
gow ( 1471-72), rector of the university (1474), and 
official of Lothian in 1478, ‘ then probably,’ says 
Mr Cosmo Innes [Sketches of Early Scottish History, 
Edin. 1861), ‘the second judicial office in the king- 
dom.’ He was made Bishop of Ross in 1481, and of 
Aberdeen in 1483 ; was several times engaged in 
embassies, and for a few months before the death of 
James III. held the oflice of chancellor of the king- 
dom. Under James IV. he was employed on a mis- 
sion to the Continent, and seems to have been keeper 
of the Privy Seal from 1492 till his death. He 
applied himself to the faithful discharge of his 
episcopal functions, endeavouring to reform the 
clergy, the service, and the ritual of the church. 
It appears to have been chiefly through his influ- 
ence that the first printing-press — that of Chep- 
man and Millar — was established in Scotland. 
The college of Aberdeen was founded in 1500, and 
dedicated to St Mary, a name aftenvards changed 
to King’s College. Additions to the cathedral 
and a stone bridge over the Dee were also due 
to his energy and liberality. The fatal battle of 
Flodden, 9th September 1513, broke the spirit of 
Elpliinstone, who was never seen to smile after. 
He died in Edinburgh, 25th October 1514, and was 
buried before the high altar of the chapel of King’s 
College which he had founded. His Brcviariuni 
Aherdonense, printed in 1509-10, was reprinted in 
two volumes quarto at London in 1853. 

Elsass-Lotliringcii. See Alsace-Lorr.une. 

ElsillOl’C (Dan. Hclsingdr), a town and seaport 
of Denmark, on the island of Zealand, is situated 
on the western shore of the Sound, and at its nar- 
rowest part, 24 miles nearly due west of Helsing- 
borg in Sweden, and 37 by rail N. of Copenhagen. 
The town, which has been in recent times consider- 
ably improved, consists of one principal street, 
with several lateral branches. The h.arbour (en- 
larged in 188.3-84) has 18 to 20 feet of water, and 
the roadstead outside affords excellent anchorage. 
Elsinore h.as considerable trade, and some ship- 
building. Pop. 8978. The Sound dues were 
collected here until their abolition in 1857. 
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Saxo Grammaticus, a famous WTiter of the 12th 
centurj', was horn at Elsinore, and here too Shake- 
speare* lays the scene of Hamlet. Elsinore was 
raised to the rank of a town in 1416 ; it was several 
times destroyed hy the Hanseatic League, and in 
1658 was tak'en by the Swedes, hut restored to Den- 
mark two yeare later. A short distance east of the 
town is the fortified castle of Kronhorm built in the 
Dutch Renaissance style hy Frederick II. in 1580, 
while to the nortli-wes't of Elsinore stands the royal 
castle of Marienlyst, now much visited as a seaside 
resort ; it commands an extensive view of the 
Sound and its islands, its shores, and the towns on 
them. 


Elsslcr, the name of two celebrated dancere, 
sisters, and natives of Vienna — Therese (1808-78) 
and Fanny (1810-84). Their first great triumph 
was at Berlin in 1830 ; in 1841, after a tour through 
the capitals of Europe, the two sisters went to 
America, Avhere thev excited unwonted enthusiasm. 
They retired from tlie stage in 1851, in which year 
Therese became the wife of Prince Adalbert of 
Prussia, and was ennobled by the king of Pnissia 
as Frau von Barnim. 


Elstcr, the name of two rivers of Germany, the 
■\Vhite and the Black Elster. The White Elster 
rises at the foot of the Elster ^Mountains, on the 
north-western boundary of Bohemia, flows in a 
nortlieiiy direction, and balls into the Saale, above 
the town of Halle, in Prussian Saxony. Total 
length, 122 miles. The Black Elster rises in 
Saxony, south of Elstra, flows north-west, and 
joins the Elbe 9 miles SE. of Wittenberg, after a 
courao of 112 miles. 

Elstraclcc, Renold, long classed as one of the 
earliest native English engravers, was born jn-ob- 
ably in Belgium towards the end of the 16th 
century, and flourished in England in the early part 
of the following centuiw. He worked chiefly for 
the booksellers, and his engravings, including 
portraits of the kings of England, of JIary, Queen 
of Scots, and Daniley, of Whittington, and numer- 
ous other notabilities, are much sought after, chiefly 
from their rarity. 

Elsivicli. a township on the western outskirts 
of Newcastle. Here are located tlie works of 
the firm of Sir W. G. Anustrong, Mitchell, & Co. 
(see AiiJiSTKOXG, Lokd), which are among the 
largest of the kind in Europe. The engineering 
section of these works d.ates from 1847 ; the 
ordnance-works were founded in 1857. The front- 
age towards the river is about one mile, the entire 
area occupied is about 125 acres, and in busy times 
about 14,000 work-people are cmi)loycd. Elswick 
Park, including Elswick Hall, was* opened as a 
recreation ground in 1878. Pop. ( 1881 ) 34,642. 

Elton, a shallow, oval-shaped salt lake of 
Russia, with a superficial area of 62 sq. m., is 
situated in the government of Astrakhan, the lat. 
of its centre being 48° 56' N., and the long. 46° 40' 
E. In spring the hake lias a layer of almost pure 
salt-crystals, from 2 to 44 inchas thick. The annual 
yield ranges between "88,000 and 96,000 toms, 
being about one-seventh of the total salt production 
of Russia 

Elton, CiiAituts IsA.tc, of Whitestannton, 
Romer.-.et, an eminent iiirist and ethnologist, was 
born in 1839, maternal grandson of Sir Charles 
Abraham Elton (1778-18,53), of CIcvedon Court, 
Somerset, poet and tranriator of Hesiod. He had 
his education at Cheltenham and Balliol College, 
Oxforil, became Follow of Queen’s College in 1862, 
was mailed to the bar at Lincoln's Inn in 1805, and 
aftcrward.s became t'.C. He wa« retunied to 
parliament in the Consonaativo interest for West 
Bomersot at the byc election in 1884, was defeated 
for the We.st or Wellington division of Somersetshire 


at the general election of 1885, but again retunied at 
the election the year after. He had already made- 
a reputation as a jurist by his books. The 'Tenures 
of Kent (1867), A Treatise on Commons and Waste 
Lands (1868), A Treatise on Copyholds and Custom- 
ary Tcmires of Land (Wl'i), and Custom and Tenant 
Bight (1882), when he placed himself in the front 
rank of English ethnologists by his Origins of 
English History (1882). Not tbe least I'nerit of 
this learned ancl ably reasoned work is its vindica- 
tion of the Celtic element in the English race, 
which had been unduly minimised by tlie lue- 
doniinant Teutonic school of Englisli his*toiy. The 
dissertation on Borough English (q.v.) is a master- 
piece of learning and lucidity. 

Elntriation is the term applied to the process 
of seiiarating, by means of water, the finer particles 
of earths and pigments from the heavier portions. 
The apparatus generally used is a large vat, in 
Avhich grinding wheels revolve ; and the substance 
to be reduced to powder being qilaced in the vat 
along with water, the wheels in revolving not only 
pulverise the material, but from their motion being 
communicated to the water the latter is enabled to 
retain in mechanical suspension the finer particles 
of the clay, &c. ‘ By allowing a stream of water to 
flow in and out of the vat, the finer particles can be 
constantly floated away, and the liquid being run 
into settling vats, the fine powder settles to the 
bottom, when the water can bo run off from the 
surface. This process is much employed in the 
manufacture of the materials used in pottery, and 
in the preparation of pigments. 

Elvnil, or Elvanite, is the miner’s name in the 
south-rvest of England for a gi-anular ciystalline 
rock, composed of quartz and orthoclaso, which 
forms veins associated rvith granite. It occurs as 
veins not only proceeding from the gmnite and 
traversing other rocks, but in the body of the 
granite itself. It is included by geologists under 
Quartz-felsite. 

Elms, the strongest fortified city of Portugalj in 
the province of Alemtejo, near the Spanish frontier, 
and 10 miles W. of Badajoz by rail. Standing 
upon a hill, it is defended by seven large bastions 
and two isolated forts, and has an amcnal and 
cannon-foundrj’. It is a gloomy town and a dirty, 
yet is supplied with water by a fine aqueduct, 
cairied on three rows of superimposed arches. Its 
inhabitants (10,471) carry on an active contra- 
band ti-ade witli Spain, principally in Briiirii 
manufactured ware«, also in wool and wine. The 
district, which is very fertile, yields oil, wine, 
fruits, and vegetables. * Elvas was made a bishop’s 
see in 1570. In 1580 it was taken by the Spaniard.^, 
but they builered a severe revci'sc before the town 
in 1059, and laid .siege to it in vain in 1711. Itrvas 
captured again in 1808 by the French. 

EIvc.s. See Faikiks. 

Elwcs. John, bl.P., a famous miser, born 
in 1714, was the son of a succe.ssful brewer in 
Southwark named bicggot. AYith .some good 
qpalitie.s of mind, he was so overcome b^V tlie pa-s- 
sion of avarice tliat he would walk rndes in the 
rain to save the hire of a conveyance, would sit for 
houra in wot clotlie.s to mve the c.vjieiise of a fire, 
or risk hi.s life to save ji.ayitig a penny at a tunqdke. 
Plis onlv indulgence seems to have been hunting. 
He died at Marcham, Berkshire, 20th_ Novcmlicr 
1789, leaving jiroperty worth half a million. 

Ely. a city of Cambridgc.shire, crowns a low 
eminence on the left b.ank of the Ouse, amid tlie 
fen-land, 16 miles NNE. of Cambridge, and .30 SL. 
of Peterliorough. Here, in 673, St Etheld’rcda (mv.) 
founded a mixed monastery, which, biinied in 
870 by the Danes, was lefouudtHl in 970 a« a Bene- 


ELYTRA 


dictine abbej' by Etliehvold, Bishop of AVinchester. 
That abbey a century later became Hereward’s 
‘ camp of refuge,’ until, in 1071, after a long and 
obstinate defence. Abbot Thurstan had to sm-render 
to the Conqueror. In 1083 the first Norman abbot 
laid the foundation of the present church, 'which 
was-made a cathedral in 1109, and ivhich, as ive see 
it to-day, is one of the most glorious shrines in 
Christendom. A cruciform structure, 537 feet long 
by 179 feet across the gi'eat transepts, it offei-s 
examples of all styles of Gothic, from early Nor- 
man to late Perpendicular, and is a groivth of more 
than four centuries. There is the Early English 
‘galilee’ or -western porch (circa 1200); the 
western tower, 225 feet high. Transition Norman 
and Decorated (1174-1382); the south-west tran- 
sept, now the baptisteiy ; the late Norman nave 
(1150-89), 208 by 78 feet, with modem painted 
ceilin"; the great transepts (1083-1170), Norman, 
with Perpendicular in.sertions ; the richly sculptured 
choir (1234-1533), Early English, Decorated, and 
Perpendicular ; the Decorated north-eastern Lady 
Chapel (1321-49) ; and at the crossing, the exquisite 
Decorated ‘octagon’ and lantern (1322-42), built 
by Alan de Wsilsingham on tlie fall of the gi'eat 
central tower. Tliis, ‘ the only Gothic dome in 
existence,’ rises to a height of 170 feet. Since 
1845 the whole pile has been ably restored, mainly 
under the supervision of the late Sir G. G. Scott. 



Ely Catliedi-al — Octagon. 

It wants the north-west transept, the cloisters, and 
the chapter-house ; but the 13th centuiy Guesten 
Hall is now the deanery, and the ‘ Ely Porta,’ or 
great gateway (1380), houses a grammar-school 
founded by Henry VIII. in 1541. The Bishop’s 
Palace is a fine bnck Tudor building. Among the 
bishops, nearly sixty in number, have been 
Langham, Bourchier, and Slorton (archbishops of 
Canterbury), Anindel (archbishop of York), and 
Andrewes, Wren', Patrick, and Harold Browne. Of 
gi'eat laymen also, Ely has its memories, from 
Canute to Cromwell, who lived here 1636-40. There 
is a weekly market ; and oil, earthenware, and clay- 
pipes are manufactured. Pop. (1851) 6176; (ISSl) 


8171. — The ‘Isle’ of Ely, for which see the articles 
Cambridgeshire and Bedford Level, contains 
also March and Wisbeach, and is 355 sq. m. in 
area, with 63,328 inhabitants. Till 1837 it was a 
county palatine. 

See Bentham’s History of Ely Cathedral (2d ed. 1812) ; 
J. H. Clement’s History of Ely (1868); Canon D. J. 
Stewart's Architectural History of Ely Cathedral (1868) ; 
Dean Merivale’s Bissexcentenary Festival of St Ethcldreda 
(1874) ; and Murray’s Eastern Cathedrals (new ed. 1881). 

Elyot, Sir Thojias, author of The Govcnwur, 

, seems to have been born not later than 1490, in 
Wiltshire (not Suffolk), and not to have studied 
at either Oxford or Cambridge. In 1511 he became 
clerk of assize on the western circuit, in 1523 clerk 
of the king’s council. In a letter addressed to 
Cromwell he complains that he performed the 
duties of this clerkship by the space of six years 
and a half ‘withoute fee, withoute reward more 
than the ordinare, and that which more grevith me, 
withoute thank of the king. ’ Later letters reveal 
him to us much impoverished by lawsuits, and beg- 
ging for a share in the confiscated property of the 
monasteries. In 1531-32, as ambassador to Charles 
V., he visited the Low Countries and Gemiany, 
having orders to procure, if pos.sible, the arrest of 
Tyndale. In 1535 he went on a second embassj' to 
the emperor, whom he seems to have followed 
from Barcelona to Tunis and Naples. Member for 
Cambridge in 1542, he died at Carlton, Cambridge- 
shire, 20th March 1546. His chief work. The Boke 
named the Gonernour, dcuised by Sir Thomas Elyot, 
Knight, was published in 1531 . It may be described 
as the earliest treatise on moral philosophy in the 
English language, the author’s principal object 
being ‘ to instinct men in such vertnes as shall be 
expedient for them which shall have authoritie in 
a weale publike.’ An elaborate tenth edition 
appeared in two vols. in 1880, with an e.xcellent life, 
notes, and glossary by Mr H. H. S. Croft. Elyot’s 
twelve other works include Of the Knowledge which 
maketh a Wise Man (1533); Pasqnil the Playne 
( 1533 ) ; Isocrates’ Doctrinal of Princes ( 1534 ) ; Picus 
de Mirandola’s Rnles of a Christian Lyfe (1534); 
The Gastcl ofHclih ( 1534) ; The Bankctte of Sapience 
(1534); Bibliotheca (1538), the firet Latin -English 
dictionaiy; The Image of Governance (1540); 
Defence of Good Wmncti (1545); and Preservative 
against Doth (1545). These books went through 
edition after edition in their author’s lifetime, and 
they have now become among the rarest treasures 
of tlie bibliomaniac. 

Elysinill (Gr. elysion), a place in the infernal 
regions of the ancient classical mythology, where 
the souls of the good dwell after death. In the 
Odyssey, Homer describes it as a place where the 
souls of the departed lived in ease and abundance 
among innocent pleasures, enjoying a mild and 
wholesome air. In the Iliad, liowever, he gives a 
sombre view of the state of the departed souls, 
Acliilles, though in Elysium, is made to envy the 
life of the meanest hind on earth. By succeeding 

E oets tlie bliss of Elysium is drawn in much 
lighter colours. Besides the amenity and various 
delights of the place, diveree employments are 
found for the inhabitants, according to the ruling 
passion of each while on earth. The Elysian plains 
were supposed by some writers to be in mid-air, by 
othere in the sun, by otiiers in the centre of the 
earth, next to Tart.ai'us, and by others in the 
Islands of the Blest. See Hades. 

Elytra, or VTxg-covers, a term applied to tlie 
fore-iiings of beetles (Coleoptera), which are modi- 
fied to form more or less tough and hard coverings 
for the hind pair. The teim Hemielytra is applied 
to the short, firm fore-wings of Eanrfgs (q.v.) 
(Derniaptera). See Insects, Beetles. 
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Size, Fkiedkich Karl, Shakespearian scholar, 
Avas bom at Dessau, Slay 22, 1S21, studied at 
Leipzi" and Berlin, devoting especial attention to 
English literature, and afterwards continued his 
studies in England and Scotland. In 1875 he vvas 
appointed to tiie newly-establisiied chair of English 
Language and Literature at Halle, and here he 
died January 21, 1889. His early publications 
include a collection of Endish songs, and Atlantis 
(1853-54), a journal dealing with England and 
America. In editions of Hamlet, Chapman’s 
Alphonsus, and Kowley’s TI7iC/i yon see me, yon 
knoio me— the last two edited for the firet time — 
he endeavoured to apply the strict method of 
classical philology to a modem language. An 
English translation of his biography of Byron 
appeared in 1872, and of his Essays on Shake^earc 
in 1874; these last are selected from the Shake- 
speare- Jahrbuch, which he edited for the German 
Shakespeare Society from 1868 to 1879. Other 
works are his William Shakespeare (Halle, 1876; 
Eng. trans. 1888) and his Notes on Elizabethan 
Dramatists (Halle, 2 vols. 1880-84). Elze was a 
laborious student and sagacious critic rather than 
a mere antiquary or collector, and, moreover, was 
sane beyond the measure of great Shakespearians. 

El'zcvir, the name of a celebrated family of 
printers at Amsterdam, Leyden, and other places 
in Holland, Avhose beautiful editions were ciiiefly 
published between the years 1592 and 1681. Dur- 
ing this period, covering scarcely a century, M. 
Willems has catalogued no fewer than 1600 works, 
all such as were doubtful having been rigorously 
excluded. The difliculty of determining Avhat are 
genuine Elzevirs depends partly on there liaiung 
been a good number of printers Avho bore the 
name, and on their having had three or four prin- 
cipal places of busine.ss. But above all, they were 
booksellers as well as printers, hence many works 
were attributed to them which were hardly pub- 
lished, and certainly not printed, by them; while 
imitations were constantly being made, and they 
themselves issued many books under pseudonyms, 
or other iirinters’ or publishere’ names. Louis, the 
fii'^t to make the name famous, is .said to have been 
born at Louvain about the year 1540, and, driven 
by the religious commotions of the time, to have 
settled as a bookbinder and bookseller in Leyden, 
Avhere he died about 1617. The first work issued 
by him bear® tho title Driisii Ebraicoriim Qiiccs- 
tionnm ac Eesponsionnm Libri Duo, and the date 
1583. The first work, however, really published by 
him at his own risk, was a Eutropius by P. Merula 
( 1592). From this time till his death he publi.shed 
over a hundred books, his typographical mark (first 
used in 1595) being tho arms of the United Pro- 
vinces— an eagle on a column, holding in its talons 
a sheaf of seven arrows, with the inscription Con- 
cordia resparvK rrcscunt. 

Five out of Louis's seven sons continxied to 
carry on their father’s business. Their names 
were Matthias, Louis, zEgidius (Giles), Jodocus 
(.Toost), and Bonaventura. The last, in conjunc- 
tion with his nephew Abraham Elzevir (a son 
of Matthi.xs), jircparcd the smaller editions of the 
Latin cl.a.ssics,_in 12mo and 16mo, which are .still 
valued for their beauty and correctnc.ss. Among 
the finest examples of the.so arc tho Livy, 
Tacifu.s, Pliny, and Cre.s,ar (10.34-36). Equally 
celebrated were their 24mo editions of French 
historical and political authors under tho name 
of the Petites Prpubli^ues, and their 12mo 
French and Italian classics. The handinc.«s and 
che.apncss of these duodecimos, of which a volume 
of no le-s than 500 jiages was .sold for but one 
florin, found .approbation from .all but a few 
pedants who believed there could be no scholarship 
s.avc in folios. The jirinting was long supervised 


by Abraham, while Bonaventura m.anagcd the 
publication and s.ale ; the learned David Heinsius 
wrote the Latin introductions and dedic.ations to 
many of the books. In 1625 they acquired tho 
printing business established at Leyden by Is.aac, 
the second son of Matthias, who had become printer 
to the university there. His typogr.aphical ni.ark 
was an elm surrounded by a vine-branch bearing 
clusters of fruit, below which stands a solitary 
figure, with the motto Non sol us. M. Willems has 
proved that the Elzevir type designs were due to 
■Cornelius van D3’ck. ^ The two heads of tho house 
died near each other in 1652, and their succc.csois 
were Joannes Elzevir, Abraham’s son, and Daniel, 
Bonaventura's son, who noblj* maint.ained the 
traditions of the press. Their finest works were an 
Jmitatio without date, and a ps.alter of 1653. In 
1654 Daniel settled at Amsterdam, where he united 
with Louis, eldest son of Joost, Avho had ahead v 
settled there in 1638, and distinguished himself 
bj' his editions of the works of Cartesims. The 
masterpieces of the new partnership were the 
Corpus Juris in folio (1663) and the French Bible 
(1669). Their typographical m.arfc was a iMfueiva 
with the cegis, an owl, and olive-branch, and the 
motto Ne extra olcas. The last representatives of 
the house avere Peter, grandson of Joost, who flour- 
islied .at Utrecht from 1670 to 1672, and Abraham, 
son of the fiist Abraham, who was univeisitj' printer 
at Lej’den from 1681 to 1712. The Elzcyire were 
clever men of business, .and were none too liberal to 
manj' of the schol.ars on whose l.abours they lose 
to Avealth. So valu.able are some productions of 
Elzevir’s press, bj’ re.ason of rarity or otherwise, 
that an unimport.ant cookerj'-book called tho 
Pasiissicr sold in 1877 for 3250 francs. See Pieter, 
Annales de VImprimerie Elslviricnne (Leip. 1852) ; 
Willems, Lcs Elzevicr (Brussels, 1880); Andrew 
Lang, Books and Bookmen (1886) ; and Goldsmid’s 
Complete Catalogue (Edin. 1888). 

Emnnation, in Theology and Philosophy, is an 
impoi^nt word in A’arious systems Avhich consideretl 
all things as emanating or llouing fropi a Supreme 
Principle. According to these, the_ origin of things 
is onlj' an overflowing of the divine fullness- an 
outstreaming of tlie light from the necessity of its 
nature, and not anv conscious exercise of Avill on 
the part of God. "iVh.at is thus given off as a copy 
from original perfection departs more and more 
from its source, and graduallj' degenerates, which 
Avas thought to account for the origin of evil. Tins 
doctrine pervades .ancient Egyptian .and Indjnn 
mythologj’. Neoplatonism (q.v.), and Christian 
Gnosticism (q.v.). 

Eniniicipntion, in the Homan l.aAA-, Avns the 
act by which the Patriu Potest as (q.v.), or p.atcninl 
authoritj% was dis-solved in the lifetime of the 
father. It took place in the fonn of .a sale {maiirt- 
patio) bj'tlie fatiierof the son to a third party, avIio 
m.anumittcd him. The Twelve 'Tables required that 
this ceremony should be gone through three tunes, 
and it Avas only after the third sale that the son 
became sui juris, tinder his own l.aw. In general, 
the son Avas .at last resold to the fatlier, who niami- 
mitted him, and thus acquired the rights of a 

Patron (q.A*.), AvhicliAvould otherwise have belonged 
to the alien purch.xser Avho finalK' manumitted liiin. 
In tho case of daughters and grnnilchildren one 
sale AA'as sutficient. In the laAV of Scotland, eman- 
cipation is called Forisfamiliation. See al'O 
Sl.vverv, Serf, C.vtholic Esiancifatiox. 

Eninniicl I., king of Portugal, styled the 
Great, or thi: Fortuxate, avos Itoni 31st Ainy 
1409, and succeeded John II. in 149."). His reign 
has been termed the golden ago of Portugal, lid 
prcp.aied the code of Iuavs Avhich be.ars liisJi.ame, 
and made his court a centre of chivalry, of art, ami 



EMARGINATE 


EMBALMING 


of science. Vasco da Gama’s voyage round the 
Cape of Good Hope, Cahrai’s discovery of Brazil, 
and the expeditions under Albuquerque and others 
tliat extended the Portuguese possessions as far 
as the Moluccas, were all commissioned and 
encouraged by Emanuel. Through his exertions 
Portugal became the fiist naval power of Eui-ope 
and the centre of the commerce of the world. He 
died 13th December 1521. 

Eiiiargiiiate. See Leaves. 

Elliba (Russ. Yemba), a river of the Asiatic 
Russian government of Orenburg, in the Kirghiz 
territory, rises at the western base of the hlngad- 
shar Mountains, and flowing south-west, entem the 
Caspian Sea after a course of about 450 miles. 

Embalming (so named from the halm or balsam 
often employed), the art of preserving the body 
after death, invented by the Egyptians, whose 
prepared bodies are known by the name of mum- 
mies, and are called in the hieroglyphs sahn, and 
by St Augustine gahbaroe. This art seems to have 
derived its origin from the idea that the pi'eserva- 
tion of the body was necessary for the return of the 
soul to the human form after it had completed its 
cycle of e.xistenoe of three or ten thousand years. 
Sanitary reasons may also have influenced the 
ancient Egyptians; and the legend of Osiris, whose 
body, destroyed by Typhon, was found by Isis, 
and embalmed by Ids son Anubis, gave a religious 
sanction to the rite. The art appears as old as 
4000 B.C. at least, for the bodies of Cheops, 
Mycerinus, and others of the age of the 4th 
dynasty, were embalmed. One of the earliest 



Egyptian Jlmumy. 

embalmments recorded in literature is that of the 
patriarch Jacob ; and the body of Joseph was thus 
prepared, and transported out of Egypt. The process 
has been described by Herodotus and Diodorus ; but 
their accounts are only partially confirmed by an 
examination of the mummies. A scribe marked 
with a reed-pen a line on the left side beneath the 
ribs, down which line the j^misckistes, or ripper 
of the district (an officer of low class), made a deep 
incision with a rude knife of stone ; he was then 
pelted with stones, and pursued with curses. The 
taricbieutes, or salter, next proceeded to remove 
the entrails and lun"s, with the exception of the 
heart and kidneys, while a colleamie extracted tlie 
brain through the nose. The body was ready for 
the salts and spices necessary for its jpreservation, 
the quality of which depended upon the sum to be 
expended. When Herodotus visited Egypt, three 
methods prevailed : the_ fii-st, accessible only to 
the wealthy, consisted in passing peculiar drugs 
through the nostrils into the cavities of the skuH, 
rinsing the belly in palm-wine, and filling it with 
myrrh, cassia, and other substances, and stitching 
up the incision in the left flank. The mummy 
was then pickled in’ natron for seventy days, and 
then washed and elaborately bandaged up in rolls 
of linen, cemented by gums, and set upright in 
a wooden coffin against the walls of the house 
or tomb. This process cost a silver talent, perhaps 
equal to £725 of our money. A cheaper process, by 
means of an injection of cedar-oil, cost a miiia, 
relatively worth about £243. The poorer classes 
washed the corpse in myrrh,- .and salted it for 
seventy days. When thus prepared, and covered 
with a pictorial representation of the deceased, 
attired as a labourer in the’ world to come, and 


duly labelled as a ‘justified Osiris,’ the mummy 

ivas placed in a costly coffin (see SARCOPHAGUS) 

ready for sepulture, but was frequently kept some 

time before being buried— often at home— and even 

produced at festive entertainments, to recall to 

the giiests the transient lot of 

humanity. All classes were em- 

balmed, even malefactors ; but 

various methods were employed l-ipl 

besides those mentioned by Hero- 

dotus. Some mummies are found 

merely dried in the sand ; others 

salted by natron, or so.aked in 

bitumen (Jew’s pitch) with or with- 

out the flank incision, having the 

brains removed through the eyes 

or base of the cranium, with the 

viscera returned into the body, 

placed upon it, or deposited in 

jam in shapes of the genii of the 

dead, the skin partially gilded, the 

flank incision covered with a tin 

plate, the fingers cased in silver, 

the eyes removed and replaced. 

So eftectual were some of these 
processes that after 2000 or 3000 
years the soles of the feet are still 
elastic and soft to the touch. The 
sacred animals were also mummied, 
hut by simpler processes than men. 

It has been computed that since 

the practice beg.an in 4000 B.C., 

down to 700 A.D., when it practi- 

cally ceased, prob.ably as many as Mummy Case of 

730,000,000 bodies w’ere embalmed Queen Ahmes 

in Egypt ; of which many millions Nofretari : 

are yet concealed. Important finds Height 9 feet. ^ 

are made fi’om time to time, as in 

1881, when upwards of thirty Egiptimie!) ^ 

miunmies of potentates, including 

that of Raineses II., were discovered together at 

Deir-el-Bahari. Mummies, it may be observed in 

passing, were used in the 15th and 16th centuries 

of the Christian era for drugs and other medical 

purposes, and as nostrums against diseases, and 

a peculiar brown colour, used as the background 

of pictures, was obtained from the bitumen. 

Other less successful means of embalming were 
used by nations of antiquity. The Pereians em- 
ployed wax ; the Assyrians, honey ; the Jews, 
aloes and spices ; Alexander the Great was pre- 
served in wax and honey, and some Roman 
bodies have been found thus embalmed. The 
Guanches, or ancient inhabitants of the C.an.aiy 
Isles, used an elaborate process like the Egj'ptian ; 
and desiccated bodies, preserved by atmospheric or 
otlier. circumstances for centuries, liave been found 
in Friince, Sicily, England, and America, especially 
in Central America and Peni. In Burma the bodies 
of priests are stuffed with spices and honey and 
coated with wax and gold-leaf. The art of embalm- 
ing was probably never wholly lost in Eurooe ; De 
Bils, Swammerdam, Clauderus, Gooch, Bell, and 
others attained gieat success in the art; and a 
mode of embalming bj' incisions all over the body 
is detailed by Penicher. Ruysch, and after him 
William Hunter, injected essential oils through the 
principal arteries into the body. Boudet embalmed 
the bodies with camphor, balsam of Peru, Jew’s 
pitch, tan, and salt. The discovery' of Cliaussier of 
the pre,servative power of corrosive sublimate, by' 
winch animal ’ matter becomes rigid, hard, ami 
grayish, introduced a new means of embahning_ by' 
Bec'lard and Larrey' ; but owing to the desiccation, 
the features do not retain their shape. The dis- 
covery of the preseia'ative power of a mixture of 
equ.al parts of acetate and chloride of alumina, or of 
sulpiiate of alumina, by Gannal in 1834, and of 
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that of arsenic by Tranchini, and of pyim-ijic 
spirits by Babington and Bees in 1839, and of the 
antiseptic nature of chloride of zinc, have led to 
the application of these salts to the embalming or 
in eparation of bodies required to be preserved for a 
limited time. The latest method, by injection of a 
fluid into the arteries, is described by Dr B. W. 
Eichardson, ivlio has himself embalmed fifty bodies. 
The process is very common in the United States. 

Sec Pettigrew, History of Mummies (ISSl); Gannal, 
Traite d’Emhaumcment (1838) ; Magnus, Das Einbal- 
samiren (1839) ; Ricliardson, The Ascleptad 

(1888) ; and the article Hkart-bdkial. 

EinbaiikmeiitS, in Engineering, are masses of 
earth, rook, or other materials artificially formed, 
and rising above the natural surface of the ground. 
They are chiefly formed either { 1 ) to carry railways, 
comnion roads, canals, &c. over depressions of the 
country ; or (2) for lij;draulic purposes, such as the 
formation of reservoirs for storing water, or as 
defences against the overflowing of rivers and the 
encroachments of the sea or of lakes. 

In the formation of canals, railwaj’S, and other 
roads, embankment and excavation go hand in 
hand, and, under the name of Earthwork, form — 
especially in modern times, and since the develop- 
ment of the railway-system— a vast br.anch of 
industry, giving employment to many thousands of 
labourci-s, known in England as ‘navvies.’ See 
Caxal, Dyke, Road, Kailway, Reseryoir. 

Embargo (from the Spanish embargar, ‘ to in- 
bar,’ ‘to arrest’) is a temporary order from the 
Admiralty to prevent the arrival or departure of 
ships. It may apply to vessels and goods, or to 
specified goods only ; it may be general or special ; 
it may aiiply to the entering only, to the departure 
only, or to both entering and departure of ships 
froin particular ports ; and lastly, although issued 
by the Admiralty in England, it would be equally 
an embargo if issued by any other competent 
authority. Such embargoes are generally con- 
nected in some way or other with a state of war 
between two countries. 

_ Embassy, in its stricter sense, is a mission pre- 
sided over by an ambassador, as distinguished from 
a mission or legation intrusted to an envoy, or other 
inferior diplomatic minister. See Ambassador. 
Embattled. See Crexelli). 

Ember Days, in the Roman and Anglican 
churches, are three days appointed four times in 
the year to be observed as days of fasting and 
abstinence ; being the Wednesday, Friday, and 
Saturday after the first Sunday in Lent, after the 
feast of Pentecost, after the i4th September, and 
after the 13th December. The name is probably 
derived from the Saxon ymb, ‘ about,’ and rync, a 
‘course’ or ‘ninning,’ and applied to these fasts 
because they came round at certain set seasons in 
the year. In the breviary and missal these davs, 
as recuiTing in each quarter of the vear, are called 
quatuor iempora (the canonists’ Jejunia quatuor 
lemporum, or ‘fasts of the four seasons’^); and 
another derivation would make the term onlva cor- 
niption of this title, perhaps through the German 
form, qimtcinbcr. 'rfie ember day.s date from an 
early period in the church’s liistorj', and were 
introduced into England by Augustine. Originally 
they were only in part devoted to beseeching the 
grace of the Holy Ghost, as periods when ministers 
were admitted to holy orders; but it is to this 
])nrposo that the ember day.s are now particularly 
devoted, Roman Catholic clergy being ordaine’d 
only on the Satunlay.s of the ciiiber week.s, while 
the whole church fasl.s and prays, and a generallv 
.similar usage inevailing in the Clmrch of England, 
which has appointed bpccinl prayers for use at 
those seasons. 


Emberiza. See Buntixg. 

Embezzlement, the felonious appropriation 
by clerks, servants, or others in a position of trust, 
of goods, money, or other chattels intrusted to 
their care, or received in the couree of their duty, 
on account of their employers. It is essential to 
the crime of embezzlement that the article taken 
should not have been in the actual or constructive 
possession of the employer ; for if it were, the 
ofience would amount to Larceny (q.v.). Em- 
bezzlement is not a felony at common law ; hence, 
persons guilty of this crime sometimes e.scaped 
punishment. * In consequence of a llagi-ant instance 
of this immunity, the Act 39 Geo. III. chap. So, 
was passed, whereby embezzlement was , made a 
felony. This act has been repealed, but the law 
has since been fixed by subsequent enactments, 
and is now included in the Act 24 and 25 A’ict. 
eliM. 96. 

Embezzlement by clerics or servants is punish- 
able bj' penal servitude or imprisonment. If 
the oftender be a male under sixteen, he may 
also be ordered to be privately whipped, at 
the discretion of the judge. Questions of much 
nicety often arose as to whether the facts proved 
constituted the crime of embezzlement or that of 
larceny ; but this distinction has cea.sed to be of 
any impiortance under recent acts, whereby it is 
made competent, on an indictment for embezzle- 
ment, to connet a man of larceny, and I'ice vers/i. 
And hence, whichever of the two_ oflences is 
charged against the servant, if the evidence shows 
he committed the other offence, then he may he 
found guilty of that other ofience, and punished 
accordingly. 

Embezzlement by banlco’s, brolcers, factors, and 
other agents is now regulated by the statute cited 
above. Almost every conceivable spiecies of fraud- 
ulent misa]>propriation by bankcre mid othci-s is 
now a punishable ofl’ence. In particular, by 'the 
latter statute, embezzlement by a Bailee (see Bail- 
ment) is now indictable. A shopkeeper, for ex- 
ample, aiipropriating goods intrusted for repair, 
may be tried and convicted (see also Fraud). 

Embezzlement by banlrnpfs, or rather the pawn-, 
ing or disposing within four months before the 
bankniptcy of goods or any kind of pro])ertv 
obtained on credit, is punrsliable by two years 
imprisonment. See Bankruptcy. 

Embezzlement of letters and netvspaners by ser- 
vants of the Post-office is also made liighly penal 
by 7 "Will. IV. and 1 Viet. chap. 36. The embezzle- 
ment of newmiapei’s is punisliable by fine or iiii- 
prisonnient; for embezzling a letter the extreme 
penalty is penal servitude for seven yeais, or (if the 
letter contain money or v-aluables) for life. 

■ Embezzlement of the Queen's stores is piini.shable 
by penal servihule for fourteen yeai-s. In regard 
to this .species of embezzlement, summary aulhoritv 
was given to comptrollei-s and other ofiicci-s named, 
on proof of embezzlement of government stores 
below the value of twenty shillings, to fine the 
offendem to the amount of double tiie value of the 
article taken. 

The American law is, in principle, the sanie as 
the English, but it .seems that a iieison indicted 
for larceny cannot be convicted of embezzlement, 
or vice rers/i. Embezzlement of national property 
is punishable by the law of the United States; 
other forms of embezzlement and fraudulent breach 
of trust are dealt with by the laws of the several 
states. 

In Scotland, the crime of embezzlement, or breach 
of trpst, is punishable at common law. The diy 
tinction between this crime and that of theft ij* 
subst.anti.ally the same as between embezzlement 
i and laicenv in England. In Imth enuntries, the 
' criterion relied upon to distinguish these crimes is 
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the question of possession by the owner; but in 
Scotland the tendency of the decisions of late years 
has been to regai-d the appropriation of articles 
intrusted for a temporary purpose as amounting to 
theft. In this respect the law of Scotland agi-ees 
with that of England in regard to embezzlement by 
a bailee. 

£ni1)lcin. By many writers on this subject 
symbols and emblems ai-e regarded as almost con- 
vertible tei’ms, and hence the former is often used 
in a sense synonymous with the latter. But, 
according to Claude Mignault, the famous com- 
mentator on the emblems of Andreas Alciatus, in 
his tract ‘ Conceming Symbols, Coats of Arms, and 
Emblems,’ there is a clear distinction between 
emblems and symbols, which, as he says, ‘many 
persons rashly and ignorantly confound' together.’ 
This writer maintains that ‘ the force of the emblem 
depends upon the symbol, but they differ as man 
and animal ; ’ his meaning being, that as all men 
are animals, but all animals are not men, so all 
emblems are symbols, but all symbols are not 
emblems. Hence he argues the two possess affinity 
but not identity, they have no absolute con- 
vertibility of the one for the other (H. Green, 
Shakespeare and the Emhleni Writers, 1-3). But 
for all practical purposes there is little difference 
between the two terms. Of the many definitions 
given of emblem may be quoted that of Francis 
Quarles, who says ‘an emblem is but a silent 
parable;’ and Cotgrave describes it as ‘a picture 
and short posie, e.vm-essing some particular con- 
ceit.’ For printer’s Emblems, see Book. 

£m1)lcilicnts, growing crops of cereal and 
vegetable productions raised b}^ tlie labour of the 
cultivator. Fruits of trees grmying on the land, 
and grass, are not emblements' See Landlord 
AND Tenant, Lease. 

Einblica, a genus of Euphorbiacem. E. 
offieinalis is an Indian tree whose acid, astringent 
fiuit (Myrohalani emhlicce) is a source of tannin. 

Embolism. See Arteries (Diseases of). 

Embossing. When a raised pattern is pro- 
duced by blows or pressuie upon sheet-metal, 
leather, cloth, paper, gutta-percha, &c., it is said 
to be embossed. A vase or dish fonned of thin 
sheet-metal is sometimes decorated in relief by 
beating it ujr from the inner or under side. This 
operation is called beating up, bossing, or repoiissf, 
and may be considered as an example of embossing 
by hand. A somewhat similar result is obtained 
by the use of a die and counter-die worked in a 
screw-press or by a falling weight, but this is 
usually called stamping (see Die-sinking, and 
Stajiping of Metals). The term embossing is 
not applicable to decoration in relief produced by 
carving or chiselling, or by casting. Writing-paper 
and card are embossed with a steel die, the counter- 
die being formed of millboard or leather, faced with 
gutta-percha. The paper or card is damped, and a 
ny-press or lever-press is generally used. 

Leather is embossed in several ways. For book- 
covers; ei'en in the case of patterns in compara- 
tively bold relief, like those used for photographic 
albums, brass dies and millboard counter-dies are 
used along with a lever or screw-press (see Book- 
binding ). When for other purposes the ornament 
is to be in high relief, moulds or reveraes of metal 
or wood are required, or separate dniaments of 
wood or papier-machi, fixed to a board, may be 
used. The leather is first softened with water,' and 
then pressed with tools of various kinds into the 
moulds, or spread over the fixed ornaments, and 
worked into all their cavities with the fingers and 
a pointed tool. The hollows of the more deeply 
lelieved portions are filled in with paper pulp and 
other substances. 


At the present time, imitations of embossed 
leather for wall-decoration are iveiy much in 
fashion. These are made of canvas, leather, paper, 
and various other substances. Even so fine a 
material as satin is embossed for this purpose. 
Embossed linen canvas made of a durable nature 
is coming much into use for decorative purposes. 
It is manufactured by passing the damped canvas 
over a metal roller, heated internally with steam, 
upon which the pattern is cut or engraved in in- 
taglio. As the web passes over the roller, brushes 
or pads are applied to press the canvas into the 
indentations. By means of additional rollers, a 
backing of paper is pasted on, and when the whole 
is drj' it is stiff and retains its shape. Japanese 
wall-papei-s, which are embossed in a somewhat 
similar manner to the linen canvas just described, 
but by the use of flat instead of cjdindrical moulds, 
are now a good deal used in England. The pat- 
terns are often beautiful, the paper is strong, and 
the surface is made durable bj^ coatings of oil and 
lacqiier. Embossed canvas, paper, and leather for 
wall-decoration are commonly coloured and gilt. 

Calicoes and other textiles are embossed by 
means of deeply engraved metal cylindere fitted 
into calender frames. The counter-roller is covered 
with felt, which yields sufficiently to allow the 
fabric to be pressed into the hollows of the die- 
cylinder. Sometimes the pattern is on two cylin- 
deis, being sunk on the one and raised on the 
other, after the plan of a die and its counterpart. 

There is a method of embossing wood by saturat- 
ing it with water, in which state a red-hot cast- 
iron mould is forcibly pressed upon it. Generally 
the wood is i-e-wetted, tlie mould re-heated, and 
the pressure applied several times before a complete 
impression of the mould is obtained. A curious 
mode of embossing wood was invented about 1830 
by J. Straker. 'The design is drawn upon the 
surface to be thus decorated, and all the parts in- 
tended to be in relief are then carefully depressed 
by a blunt tool. The wood is next planed 
down to tlie level of the deprpse'd portions. 
On being steeped in water, these will rise to their 
former level, forming an embossed pattern ready, 
when the wood is dry, to receive the finishing- 
touches of the carver. By a process recently in- 
vented in America, veneers of wood are embossed 
with metal dies. See Die-SINKING. 

The process of etching ornamental patterns with 
hydrofluoric acid on plate-glass, for the panels of 
lobby-doors. See., is called ‘embossing.’ 

EinbowccL the heraldic term for anything bent 
like a bow — as, for example, the arm of a man. 

Embracery, in the law of England, the offence 
of influencing jurors by corrupt means to deliver 
a partial verdict ; the offence is punishable by fine 
and imprisonment. 

Embrasures, in Fortification, are openings in 
the parapets, flanks of bastions, and other parts 
of the defence-works, through which cannon are 
pointed. See Fortification. 

Embroitlery (Fr. brodcric) is the art of pro- 
ducing ornamental patterns bj’ means of needle- 
work on textile fabrics, leather, and other 
materials which can be sewed over. The art is 
closely allied to tapestiy-work, which is in fact 
intermediate between embroiden,' and weaving. 
The essential distinction is that, while embroideiy 
is always worked upon an already woven texture, 
the basis of tapestiy is a series of parallel strings 
or cords forming a kind of warp, to which the 
various coloured yams required for the p.attem 
fonn the weft ; and thus the cloth-making and the 
building-up of the pattern are one operation. 

Tlie art of embroiderj', arising out of the 
univereal craving for onmmentation, may be said 
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to be coeval and co-exten^ive with the nse of 
clothing and furniture. It is practised with in- 
teresting and chai-acteristic vaiiations by the 
rudest tribes; and it is held in high esteein by 
the most gifted and highly cultured of nations. 
That it was early practised 'in oriental nations we 
have abundant evidence. It is most probable that 
the coat of many colours bestowed by Jacob on his 
favourite Joseph was a triumph of needlework, 
as looms at that period were capable of produc- 
ing simple stripeu and checkered patterns only. 
Remains of Egyptian embroidery, as ancient as 
tlie days of Jacob, exist still ; and oi the art as 
practised by the early Egyptians Sir J. Gardner 
Wilkinson remarks, ‘ the many dresses painted on 
the monuments of the 18th dynasty show that 
tlio most varied patterns were used by the Egj'p- 
tians more than 3000 yearn ago, as they were at a 
later period by the Babylonians, who became noted 
for their neeillework.’ The knowledge and skill 
acquired in Egypt hy the Israelites enabled them 
to embroider the elaborate priestly robes and taber- 
nacle furniture, ‘the cherubim of cunning work,’ 
‘Vue pomegTKnaWs oi tcnA oi qvmpio tfoA oi 
scarlet,’ and the other needlework enumei'ated in 
the Book of Exodus. The ‘goodly Bab5donish 
garment ’ secreted by Achan at Jericho was prob- 
ably an example of Babylonian skill in needle- 
work ; and indeed the frequency of allusion to 
embroidei-y in Scripture, as well as in the works 
of classical writers from Homer downward, testifies 
to the high appreciation and importance of the 
art in early tunes. Then, as in later ages, the 
triumphs of the art were reserved for priestly robes 
and for temple adornment. 

The knowledge of arti.stic embroidery came to 
Eurojje from the nations of the East, where the 
art had its early homo, and where it still is most 
largely appreciated and practised. To the Greeks 
and Romans it came from Phrj’gia, whence at 
Rome the embroiderer was known as phrt/gio, 
and gold embroidered work was called 'mtri- 
phri/giiim, from which we have the ecclesiastical 
English term orphrey. It was in medieval times 
that the embroiderer’s art attained its greatest 
perfection in Europe ; and it is remarkable that 
the most highly appreciated examples of work 
were of English origin. The finest existing speci- 
nien of medieval embroidery — the Syon Cope, now 
in South Kensington Museum — is English work of 
the 13th century. It is richly charged uith scrip- 
tural subjects, and carries the armorial bear- 
ings of several of the most illustrious English 
families of the period. In historical interest, how- 
ever, this cope falls far behind the Bayeux Tapestiy 
(q.v.). Under the influence of the O.xford move- 
ment, and along irith a revival in church architec- 
ture and glass-painting, has come a great revival 
of church embroidery as .applied to .altar-cloths, 
vestments, banners, tire. 

_ Practically, embroidery is divided into two dis- 
tinct classes of work : { 1 ) that which embr.aces 
all kinds of artistic needlework done hy the hand ; 
and (2) the manufacturing industry’ which includes 
all embroidery done by machineiy, and also such 
Imnd-noedlework as is done on the large sc.alc by 
following patterns mechanic<ally imprc.ssed on the 
fabric to be ornamcntcil. 

In art embroidery tlie materi.als employed are 
fine coloured worsted y.ams called crewels, tapestrv 
wools, embroidery silks, gold and silver thread.s, 
spanglc.s, and plates or disc-s of metal. There mav 
al=o be u.‘:ed portions of fcathoi-s, the elvtra of 
lieetlc-s, ])oarls, and precious .stones ; but these find 
their place principally in orient.al embroideries. 
The textile basis may be any cloth, but the f.abrics 
principallv used are stout m.akcs of linen, silks, 
satins, velvct.s, and flannels. .Small woik is done 


without any’ speci.al mounting, but for elalwrate 
designs the' fabric is fitted and tightly’ stretched on 
a frame. The v.ariety of embroidery’ stitches is 
considerable, and must vary ■u’itli the nature of 
the outline to be fonned and the texture or sub- 
ject to he imitated ; and coloure have, of course, 
to be carefully varied according to the necessities 
of the design when a coloured pattern is being 
worked. The principal stitches are the stem 
stitch, the satin stitch, _ the knotted stitch, the 
button-hole or blanket stitch, the chain or tambour 
stitch, the feather stitch, and the cushion or Berlin- 
work stitch, all of -which may’ be best learned from 
practical manuals. In frame-work, ‘couching’ is 
largely’ employed, which consists in laying lengths 
of thread on the surface, and securing them by 
stitches through the cloth brought up at v.arious 
points, variety of effect being obtained by the 
different disposition of these securing stitches. 
A distinct class of embroidery consists of appliqu6 
or cut work, in which designs of different materials 
and coloui-s are cut out and sewed down on the 
surface of the fabric to be orn.amented. Inlaid 

pattern out of two ditierent fauries, and inserting 
the one into the cut space in the other. 

In its purely mechanical side, the embroidci-y 
trade embraces sever.al distinct sections, of which 
may be enumerated (1) white enibroideiy, known 
also as Swiss or' Scotch sewed work, for lyhich 
■work the muslin or other f.abric is printed with a 
pattern made up of holes of different dimensions, 
which are either cut or punched out, and their 
edges sewn over M’ith a button-hole stitch; (2) 
cnilu-oideiy in gold, silver, and coloured silks, for 
official costumes, civil .and military’, b.adges, &c. ; 
(3) embroidery’ in crewels, or other coloured wools, 
coloured .silks, &c., mostly done for furniture decora- 
tion, such as borders of tablccovers, &c. ;_and (4) 
there may be included ornamental braiding with 
br.aids of various colours, principally for ladies’ 
costumes. To a gi’cat extent thc.se various kinds 
of embroidery’ can be worked by one or other of 
the machines which have been devised for embroider- 
ing. The firet successful embroidery’ machine was 
that invented by iM. Josu6 Heilmann, of Mulhauscn, 
patented in England in 1829. With Heihuann’.s 
machine, or the modific.ations of it which have since 
been introduced, one pemon c.an guide from SO to 
140 needles working simultaneously, and producing 
so many repe.ats of the same design. The details of 
the construction of the machine arc complex, but 
the lulnciple of its action may he easily underetood. 
The needles, with their eyes in the middle, arc 
pointed at each end, so that they ma^y pa.=s from 
both sides of the work -u-ithout being turned. 
Each needle is -worked by’ two pairs of artificial 
fingei-s or pincers, a pair on each side of the wors, 
and these grasp and push the needle through from 
one side of the work to the other. .‘V carriage or 
frame connected with each series of fingers does 
the Avork of the human arm, by carrying the finpm 
to a distance corresponding to the whole Icngtli of 
the thread. The frame then rctui-ns to exactly its 
original place, and the needles are again iim-scd 
through to the opposite set of fingei-s, Avhich act in 
like manner. Were the AVork which is mounted 
in a frame to remain st.ationai-y, the nccdlc.s Avould 
thus pass merely haclcAvards and fonvards througli 
the same hole. But the frame is mounted to move 
in every’ direction, and according to_ its _ motion 
stitches A-ai-ying in length .and in direction arc 
made coiTospoiuliiig to the lines of the do.sign. 
The motion of the frame is governed by a panta- 
graph ni.achine (see P.antaokai'H), the free end 
of Avhich, moving over an enlarged copy’ of the 
design, moves the frame .at each snccc=sive_ stitch 
into the position required for the proiluction oi 
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the v.arious repeats of the pattern. Embroidery 
patterns, in a variety of knotted, tambour, and 
otlier stitches, and ornamental braiding, are now 
very largely done by means of the Bonnaz 
machine, the invention of M. Antoine Bonnaz, fii-st 
patented in Britain in 1868. This apparatus is 
in appearance and construction , like the ordinary 
sewing-machine, but in place of a needle, it is 
furnished with a hooked looper which passes down 
through the work and brings the thread up from 
below, looped around it to make a knotted stitch 
on plain for the ordinary tambour stitch. It is 
further provided with a universal feed-motion, so 
that with the utmost ease the work can be guided 
to follow the lines of the most intricate and sharp- 
turning pattern. A modification of this machine, 
invented by M. E. Comely, is in extensive use for 
ornamental braiding. 

The following works may be consulted : Caulfield and 
Saward, Dictionary of Necdleicork (1881); E. Glaister, 
JVecdletoork ( ‘ Art at Home ’ series, 1880) ; Gay et Dupont 
Auberville, Catalogue des Sroderics au MusSe des Arts 
Decoratifs (Paris, 1880) ; L. Higgin, Handbook of Em- 
broidery, edited by Lady Marian Alford (1879) ; Drawings 
of Ancient Embroidery, by Mrs Mary Barber (1881); 
Lefebure’s Embroidei'y and Dace (Eng. trans. 1888). 

Embriin, a fortified town in the Ereneli depart- 
ment of Hautes Alpes, crowns a rock-platform on 
the right bank of the Durance, and at the base of 
Mont St Guillaume ( 8344 feet ), 23 miles E. of Gap 
by rail. It looks better from without than within ; 
but its cathedral has a lofty Komanesque tower. 
Pop. 3812. Embnm occupies the site of Ebro- 
dunum, capital of the Gaturiges, and an important 
Roman station. It was the seat of a bishopric 
from 374 to 1802. 

Embryo (Gr.), a term usually restricted (a) to 
the unborn young animal, or (6) to the rudiment- 
ary young plant, especially when within the seed. 
The term fmtus is equivalent to embryo, bub is 
restricted to mammalian development. The tei-m 
larvci is also applied to a young animal which 
is more or less markedly different from the adult 
form. See Emdevology, Repkoduction, Seed. 

Embryology is that department of biology 
which reads the development of the_ individual 
organism' It is a succession of studies in anatomy 
and physiology which, when read into unity, give 
the history of the organism from its earliest indi- 
vidual appearance on to that vague point when it 
may be said to exliibit all the main features of 
adult life. The investigation necessarily takes 
two forms : a description of the structure of suc- 
cessive stages (morphological), and an analysis of 
the vital processes associated with each step (physi- 
ological). Nor is any embryological investigation 
complete which does not link the eveiyday develop- 
ment of individuals with the historical evolution of 
the race. 

History . — ^Although the development of the chick, 
so much studied in embryological laboratories to- 
day, was watched 2000 yeara ago in Greece, it was 
only in the scientific renaissance of the 17th cen- 
tuiy that observation began to grow strong enough 
to wrestle with conjecture. Harvey, who towered 
as a strong genius above his contemporaries, and 
saw much farther, sought in 1651 to establish two 
main propositions : ( 1 ) that every animal was 
produced from an ovum^ — ovum esse pi-imordimn 
commune omnibus animalibus; and (2) that the 
organs arose by new formation (epigenesis), not 
from the mere expansion of some invisible pre- 
formation. These valuable generalisations were 
not, however, accepted, and even observations like 
those of Malpighi seemed for the time to tell 
against Harvey’s prevision. The time was past 
for absolutely fanciful theories, and yet the doini- 


nant doctrine which pemisted even into the 19th 
century was mystical enough. The germ, whether 
egg or seed, was believed to be a miniature model 
or the_ adult. ‘ Preformed ’ in all transparency, the 
organism lay in nuce in the germ, only requiring 
to be ‘unfolded.’ Just like a bud which hides 
within its hull the floral organs of the future, so 
wiis eveiy germ. ‘Tliere is no becoming,’ Haller 
said ; ‘ no part of the body is made from another ; 
all are created at once.’ But the germ was more 
than a marvellous bud-like miniature of the adult ; 
it included all future generations. That geim lay 
within germ, in ever smaller miniature, after the 
fashion of an infinite juggler’s box, was the logical 
corollary of the theoiy of prefoimation and tmfold- 
ing. One of the controversies of the time was 
whether ovum or sperm was the more important. 
The ovists asserted the claims of the ovum, which 
only required to be awakened by the spermatozoon 
to begin its unfolding. The animalculists, on the 
other hand, maintained that the male element con- 
tained the preformed germ, and that the ovum was 
merely for its preliminary nutriment. 

All this was virtually shattered by Wolff (1759), 
who reasserted Harvey’s epigenesis, and showed 
that the germ consisted of almost structureless 
material, and that the process of development was 
a gradual organisation. Yet Wolff’s work had not 
the effect of entirely demolishing preformationist 
conceptions. They lingered on, and had this much 
truth in them tliat the germs are indeed potential, 
though not miniature, organisms. To some extent 
Wolff reacted too far against the mystics in his 
emphasis on the simplicity of the germ, so that a 
coiTection was necessary when the cellular- charac- 
ter of the reproductive elements was realised about 
a liundred yeai-s later. The observation of struc- 
tural progress was slow in gaining self-confidence, 
for it was not till 1817 that Pander took up Wolff’s 
work virtually where he left it. He was imme- 
diately reinforced and soon left behind by 'i''on 
Baer, whose results laid a fii-m foundation for 
modem embryology. Since the establishment of 
the Cell-theoiy (see Cell) in 1838-39, and .the 
associated researches which .showed that the 
organism starts from a fusion of two sex-cells, 
and that development consists in the division of 
the fertilised o^'um and differentiation of the 
results, progress has been both sure and rapid. 
The more modem demonstration of the fact of 
evolution has afforded a fresh impulse by its 
interpretation of the present as the literal child 
of the past. 

The egg-cell or ovum is in all organisms the 
starting-point of the embryo, but devdojJinent can 
rarely begin till this female element is smiple- 
mented by the male cell or spermatozoon. These 
sex-cells are liberated units of the parent-organism, 
but in most cases thej’ stand in marked contrast 
to the great congeries of cells which fonn the 
‘body.’ All the component units of the organism 
are indeed lineal descendants of a fertilised ovum, 
but the ‘ body ’-cells become greatly changed into 
muscle, nen-e, skeleton, and the like, while the 
reproductive cells retain with more or less intact- 
ness the characters of the original parent gemi. 
It is this fact which makes the reproduction of like 
by like possible. 

'The unicellular animals or Protozoa, having 
obviously no ‘body,’ are directly comparable to 
the sex-cells of higher animals. The ‘body’ is 
the addition which makes the difference. In a 
few Protozoa, however, the results of the diri.sion 
of a unit remain associated together, and a loose 
colony of cells arises. Such a Protozoon behave.? 
like an ovum or like a primitive male-cell in any 
of the higher animals. The loose colony niay be 
very unstable, and may soon resolve itself into its 



318 


EMBRYOLOGY 


component units, exactly as the primitive male- 
cell, which has divided into a clump of sperma- 
tozoa, breaks up and sets these active units free. 

But tlie colony may be more stable and retain its 
continuity (like a segmented ovum), thus bridging 
the gulf between unicellular and multicellular 
organisms. In such cases certain cells are set 
apart as reproductive, and eventually set adiift 
to stai-t a fresh colony. _ This is the beginning of 
the differentiation of special reproductive cells. At 
first tliese were probably all alike and able to 
develop of themselves, brit in a manner which does 
not concern us here ( see Sex ) they became differen- 
tiated as male and female elements, mutually 
dependent and complementary. 

•Tlie ovum has all tlie essential chai-acters of an 
ordinary animal cell. The cell-substance consists 
of Protoplasm (q.v.) and of material ascending to 
or descending from that climax. As in other cases, 
the cell-substance may be travelled by a network, 

— one of the intricacies which modern juicroscopic 
teclinique has revealed. Like other cells, tlie 
ovum includes a central differentiation or nucleus, 
technically called the germinal vesicle. This 
exhibits the essential nuclear elements in the 
form of rods, bands, or network, and other minute 
features described in the article Cell. The nucleus 
plays a most important part in the history of the 
ovum, and is believed to be the bearer of the 
hereditary characteristics. 

As to the precise origin of the ova, it is enon"h 
hero to state that in sponges they are simply 
well-fed cells in the general substance (middle 
stratum ) of the sponge ; that in Ccclenterates 
they may originate from outer or from inner layer ; 
while in other animals they are almost always 
associated with the middle layer of the body, 

and as we ascend are more and more restricted . . . _ 

to a distinct region or to a delinite organ — the complements of one another. In history, however, 
ovary. the ovum is strictly comparable not to the sperm, 

Tlie very young ovum is often at least like an but to the cell which divided to give lise to the 
Amoeba (<b'’.), and in Hydra (q.v.) this character sperms. The primitive-male-cell, or mother-spenii- 
pei-sists. The fiist chapter in its history is one of cell, is the homologue of the ovum. Just as the 
nutrition .and growth. This often occurs at the latter divides in segmentation,^ so the niother- 
expense of neighbour cells, and the ovum may be sperm-cell divides, and the divisions exhibited in 
the successful survivor of a clump. In other cases what is technically called spermatogenesis arc 
the nutriment, for immediate or future use, closely parallel to the various modes of segnieu- 
may be derived from the vascular fluid of the tation exhibited by ova. The mother-sperm cell 
animal, or from special glands, which are some- segments, but the results have no coherence ; they 
times simply degenerate portions of an originally go asunder as spermatozoa. Thus, though all cells 
larger oyary. The capital of nutriment thus may be said to rank as equals, the sperm-cell 
derived is distinguished ns the yolk. 'It varies has n longer history behind it than the ovum, 
greatly in quantity and disposition, and has great The diflerences both in form and historj" exprc.ss 
influence in_ determining the precise form which the great diflerences in chemical constitution which 
the future division of the ovum will take. It mav are summed up in tlie words male and female, 
be small in quantity and uniformly diffused through Maiaration of the Ovum . — The egg-cell having 
the cell, as in mammalian ova ; there may be a attained its definite size or limit of giowth, usually 
larger quantity, which sinks to the lower part, as exhibits a somewhat enigmaticiu jihcnoiueiion 
in frog .spawn theie may be a very large amount, known ns the extrusion of polar globules. In the 
which qiiite dwarfs the genuine living matter, as great majority of cases it buds oil two tiny cells, 
in birds^ eggs; or there maybe a central accum- by a true process of cell-division, in which the 
Illation, as in cnistaccans and insects. The egg nucleus plays its usual orderly part. This extnision 
is very generally surrounded with some membrane, is probaolj’ univci-sal, but has not yet been ob-ervw 
shcatu, or shell, made by it.«elf, or contributed by in bird or reptile eggs. The polar cells come to 
surrounding cells, or the product of special gland':, nothing, thougli they may linger for a while in the 
In such envelopes there often a special aperture precincts of the ovum. Their expulsion usually 

(niicropyle) through which alone the spermato- takes place before fertilisation lias even begun, but 

zoon can enter. Hard shells like tho':e of binis' sometimes is subsequent to the, entrance of the 
eggs must obviously be formed after fertilisation spermatozoon into the ovum. The result of the 
has taken place. twofold budding is that the mass of the nuclear 

The Muic-cctl or Spermutozoou . — In the nnicel- elements is reduced by three-fourths, though their 
lular organisms, among which we find the key to numlier appears to remain constant. _ In many 
all begiimin'gi, two cells, unable apparently to parthonogenctic ova, whicli develop without fer- 
live indciieiidcntly, unite, and thus make a 'fre,sh tillsation, 'Weismaiin has reccntlv .shown (hat only 
sLart, In such cases the two unit.s .are usually one polar globule i« formed, and this ho believes 
similar in appearance, though doubtle.=s different to be constant, and e-sseiitially associated witli 
in chemical state. Jsometimes, however, a small parthenogene.sis. _ 

active coll unites with .a larger and more passive The import of the process is much disputed. 


neighbour, and here we find the first hint of the 
profound diflerence between the sexes — a diflereiico 
of which the contrast between spermatozoon and 
ornim is literally a concentrated expression. 

The spermatozoon is a true cell, though the 
nuclear portion often predominates over the cell- 
substance. It is one of the smallest animal cells. 



Fig. 1. — Organisms : 

a, ovum showing egg membrane, granules, and germin.al vesicle; 
b, spermatozoon ; e, hemiaplirodite gland of snail, with om 
and sperms ; d, amcehoid ostim ; e, coalescence of spcnn-cell 
and egg-cell. 

as the ovum is one of the largest; it is highly 
active, while the omrii is peculiarly passive ; it 
rarely bears any nutritive material, while the 
ovum is very generally weighted with yolk. In 
its minute size, active locomotor energy, and 
pereistent vitality, the sperm-cell resembles a flagel- 
late Monad among Protozoa, while the ovum is 
strictly comparable to an Amoeba or to one of the yet 
more passive or encysted forms. In most animals 
the spermatozoon exhibits three distinct parts : 
(a) the ‘head,’ or essential portion, consisting 
almost wholly of nucleus; (h) the mobile ‘tail 
of contractile protoplasm which drives the ‘ hciid ’ 
along; and (c) a small middle portion connecting 
the head and tail. 

In its origin the male-cell resembles the ovum, 
and the two cells are of coui'se the nbysiological 
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Cells do indeed usually divide at _ the limit 
of growth (see Cell), hut the division here is 
peculiarly unequal so far as cell-suhstance is con- 
cerned. The marked inequality suggests the theory 
proposed by Minot, Balfour, and Van Beneden, 
that the polar globules are male extrusions from the 
predominantly female egg-cell. The retention of 
one in parthenogenetic ova is supposed to be what 
makes independent development possible. ' The 
retained polar globule replaces the otherwise 
necessary, sperm. Biitschli looks at the matter 
rather historically than physiologicalljq and- inter- 
prets this premature division of the ovum as the 
survival of an ancient habit which the mother- 
speriu-cell still retains. The polar cells are thus 
rudimentai-y or abortive female germs. This, how- 
ever, hardly explains why they should so constantly 
occm'. Weismann supposes the two polar globules 
to be very different from one another: the first 
extrudes a nuclear substance which was only useful 
while the egg was a-making; the second gets rid of 
half of the essential germ-plasma, the bearer of 
hereditarj' characteristics, all in order to make room 



Fig. 2. — Development of Sperms ; maturation and fertil- 
isation of Ova (diagrammatic) : 

' 1-4, Division of a inother-sperm-oell or primitive-male-cell into 
a ball of spermatozoa which breaks up ; a-/, maturation and 
fertilisation of ovum j a, amoeboid young ovum ; b, later stage; 
c, budding off of a first polar cell ; d, -budding off of a second ; 
e, spermatozoa round ovum, one entering ; /, male and female 
nuclei about to fuse on copapletion of fertilisation. 

for the addition of a corresponding quantity by the 
spermatozoon. Parthenogenetic ova only give off 
the first, and retain all tlieir germ-plasma. Thus 
they are as able to start in development as fer- 
tilised ova which exhibit the circuitous process 
of first giving half of their germ-plasma away and 
then getting a similar quantity back fi'om another 
source. There is no proof tliat the two extnisions 
are different in character, and Weismann’s theory 
seems to invest ova with a prevision of the benefits 
of fertilisation. The simplest view is that the 
ovum divides at the limit of growth, that the 
inequality of division expresses an opposition 
between what is extnrded and what is retained, 
and that this means the getting rid of some waste 
or male elements. In tlie differentiation of the 
male elements both among plants and animals, a 
parallel but reverse antithesis is often demon- 
strable. 

Fertilisation . — The ‘ovists’ thought that the 
ovum was all-important, and only required tlie 
sperm’s wakening touch to unfold its preformed 
model. The ‘ animalculists ’ were equally certain 
that the .spermatozoon was all-important, and only 
required to be fed by the ovum. Even after the 
mutual dependence of the sex-elements had been 
recognised, the opinion pievailed that contact of 
the two was unessential, and that by an aura 
scminalis fertilisation was possible. In 1077 Hamm 
and Leeuwenhoek firet distinctly saw spermatozoa ; 
in 1780 Spallanzani showed by artificial fertili-sation 
that the eggs must come into contact with the 
seminal fluid ; in 1843 Martin Barry observed the 
spermatozoon in union with the ovum of the rabbit; 
in 1846 Kolliker proved the cellular origin and 
nucleated character of the male elements ; and in 


1872-75 Biitschli and Auerbach observed two nuclei 
in fertilised eggs. The dates of these representative 
discoveries show how gradually the result has been 
reached that the essence of fertilisation is the 
intimate union of a male and female cell. 

It is needless to cite the numerous investigators 
who have made the following statements possible : 

(1) Only one male element really unites with the 
egg-cell. By a sudden change after the entrance 
of one sperm the ovum usually ceases to be recep- 
tive. The entrance of more than one occasionally 
occurs, but the result is pathological. (2) The 
union is veiy intimate ; the nuclei are at least as 
important as the protoplasm, and according to most 
authorities much more so. (3) The two nuclei are 
attracted or drawn to one another, and fuse in- 
timately to form a single nucleus of double origin. 
(4) Intimate as the union is, its orderliness is not 
less conspicuous ; half of the result is still traceable 
to the male and half to the female. 

While these are the demonstrable stmctural 
facts, what the union means is another matter. 
Some compare the action of the sperm to a ferment, 
othei-s to stimulating waste products, while “Weis- 
mann virtuallj'' denies sex differences altogether, 
and maintains thatthe union is a mere quantitative 
addition of the amount of germ-plasma lost in 
extruding the second polar globule. That the 
spermatozoon furnishes half of the architectural 
nuclear substance and thereby half of the hereditaiy 
characteristics is certain, that it also affords a 
chemical stimulus to division it is difficult to doubt. 
In single-celled animals fertilisation is essential to 
the continued vitality of the species; in all cases 
the intimate mingling of sex-elements, different in 
constitution and past experience, secures both an 
average constancy and minor variations. 

Scqtnentation . — Soon after the essential act of 
fertilisation has been accomplished in the intimate 
union of the . nuclei, the egg begins to divide. 
AVhat physical and chemical attractions and repul- 
sions operate in this process we do not know. It 
is certain that the nuclear elements, which play a 
veiy important part throughout, have what we 
cannot but call a strong individuality of behaviour. 
It is certain too that the cell-substance plays an 
important part, and that it is not merely passive 
material with which the nucleus operates. Recent 
observere, led by Van Beneden, have elucidated 
something of the marvellous interaction between 
nuclei and cell-substance. It would seem that 
there is an intracellular muscular system, that from 
certain centres in the protoplasm strands radiate 
which moOr themselves to the nuclear elements and 
move them about. It has been further established 
that the double nucleus of the fertilised ovum is 
accurately composed half of- female and half of 
male elements. When the egg divides into two, 
the nucleus of each daughter-cell is again half male 
and half female, and it is probable tliat this exact 
dualism persists yet further. 

The different ways in which ova divide depend 
mainly upon the quantity and disposition of the 
passive yolk-material. (1) When there is veiy 
little nutritive capital, and that unifomily diffused, 
the whole ovum divides, vertically and horizontally, 
till a sphere of approximately equal cells is formed. 
This total segmentation occurs for instance in the 
ova of sponge, starfish, lancelet, and mammal. 

(2) In the ova of the frog, where the actual proce.ss 
of division may be most conveniently watched, 
there is more yolk, which has chiefly sunk to the 
lower hemisphere of the egg. Division is still 
total, but after a few segmentations it will be seen 
that the upper hemisphere cells are diriding more 
rapidly and are becoming markedly smaller than 
those in the lower part. The segmentation is total 
but unequal. (3) In the ova of birds and reptiles 
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anti many fishes there is a large miantity of yolk, 
and the formative substanee lies like a drop_ on the 
upper surfaee of the nutrient mass. Division is 















Fig. 3. 

Eolation of Yolk to division of Ovum (diagrammatic) : 

A, little and diffuse yolk. A', total equal division. 

B, more yolk at lower pole. E', total unequal division. 

C, centrai yolk. C', peripheral division. 

D, much yolk. D', partial division. 

restricted to the formative protoplasm, and thus the 
segmentation is conspicuously partial. (4) In the 
ova of crustaceans, insects, and their allies, the 
yolk usual!}' accumulates in the centre of the ovum 
as .a more passive, nutritive core, surrounded hy the 
active, formative protoplasm. The latter divides, 
and fonns a sphere or ellipsoid of cells around 
the less markedly divided yolk. In Peripatiis — 
the survivor of ancestral insects — ^the ivhole ovum 
segments, hut the cells are not for a while defined 
off from one another, so that the result looks like 
a giant Protozoon with numerous nuclei. Hints of 
tlfis fire seen in other case.s. 

_ Morula and Gastrula. — Tlie result of segmenta- 
tion is a hall of cells, differing according to the 
above described modes of 
division. When awide cai'ity 
has been left, between the 
cells as they multiplied, a 
hollow sphere is formed, 
technically called a hlasto- 
sphere ; if no such conspicu- 
ous ‘ segment.ation cavity ’ 
has been left the result is an 
almost solid mulberiy-like 
hall of colls — a morida. 
Fig. 4. — Section of When the division is partial, 
hollow hall of Cells mainly confined to an area 
or Blastosphero. of formative protoplasm lying 
upon a nutritive mass,*^the 
result is a disc of colls which by and by spreads 
round the yolk. Such a segmented area is gener- 
ally known as the blastoderm. (See D', fig. 3.) 

The next decisive chapter is one of infolding, or 
the formation of a gastrula. In the simplest cases 
one hemisphere of a hollow ball of cells is dimpled 
or invaginated into the otlier. More 

© accurately, the one hemisphere sinks 
into and becomes surrounded by the 
other. The sphere becomes a* two- 
layered sack or gastrula, with an 
ojiening technically called the blasto- 
pore. In inany other cases — e.g. 
fishes, reptiles, and birds — owing to 
the yolk,_ complete invagination is 
Fig. r>. not pos-sihle. An infolding still 
G.vstrula: occiu-s, hut it is no longer con- 
Sliowing ccto- stficuous, and the gastnila-stage is 
omloucrm^ It niu.st also be 

lilastororel noteil that the two-layered condition 
■ . 111(1 ctntral mpy arise by orrfr)igc;?!f;if of the cells, 
tavity. witliout there being anv process that 
can be c.alled invagination. Thus, in 
the oval ciliated embryo or planula of most Ilydro- 
zoa, the two layers have been frequcntlv observed 
to arise bv a proee.ss of intern.al differentiation, 
^nown as dclaminntwii. 

The Germinal Lavers. — Even in a .simple colony 


of cells like a Tolvox all the units do not remain 
alike. Inside cells are in different conditions from 
outside cells, and dii-ision of labour with consequent 
difference of stracture is bound to occur. So again, 
in the ball of cells into which the ovum divides, the 
one hemisphere with heavier niaterial is usually 
different from the upper hemisphere, which is spe- 
cifically lighter and less encumbered uith reserve 
material. Even in the morala or blastosphere 
differentiation has begun. 

But we have just seen that b}' the folding of 
one hemisphere into the other, or in other ways, a 
g.astnila often more or less modified arises. The 
embryo thereby attains definitely diflerentiated 
layers — outer and inner. The preformationists 
spoke of development as an unfolding; we now 
insist on an infolding. The layered ciiaracter of 
the embryo was early recognised by Wolff, and yet 
more clearly by Pander and Yon Baer, but its 
fundamental import can hardly be said to have been 
realised till Huxley in 1849 compared the outer and 
inner cell-layers of Ccelenterates (hydroids, jelly- 
fish, &c.) to the outer and inner layers wliich 
embryologists had begun to demonstrate in develoji- 
ment. Soon afterwards Allman gave to the outer 
and inner layers of Ccelenterates the names ccto- 
derm and endodenn, which are now univeisally 
used for the outer and inner layers of ever}' embryo. 
The results reached by Huxley and Haeckel, Kova- 
levsky and Bay Lanlrester, and many others, have 
made it certain that the formation of these twO' 
germinal layers is constant in animals, that they 
are exactly comparable throughout the series,_nnd 
that with few exceptions they give rise to precisely 
the same adult structures. 

In sponges and Ccelenterates only two genuine 
layers of cells are developed. A middle stmtum, 
seen in faint suggestion in the common Hydra, may 
indeed appear between outer and inner layers, and 
may be of the greatest importance in the stractuie 
of tire animal, but embryologists are not inclined to 
allow this middle stratrrm— the so-called mcsoglaa 
— to rank as a distinct layer beside the other 

tAVO. _ . 

In higher animals, however, there is a definite 
middle layer or mesoderm between the other two. 
Its history involves much greater difficulty thau 
that of the ectoderm and endodernr ; it seems as if rt 
might arise in some half-dozen different Avays. One 
common mode of origin has been erntrliasised hy tiic 
brothers HertAvig in Avhat they call the ‘ Ccclorue- 
theory.’ The inner layer arises by an infolding of 
the outer, and a primitive grrt-cavity (archcntcron) 
thus results. Noav begins an out-folding, rroin 
the gut-cavity tAvo sacks (ca;?onic-/)ocA-cfs) groAV out, 
one on either side, insinrrating themselves between 
the first tAvo layers. Tlie caiities of the sacks form 
the future body^caAity of the animal ; the miter and 
inner AA'alls form the corresponding tAA’o divisions 
of the mesoderm. HoAvever this middle layer arises, 
it finally exhibits an inner and an outer division, so 
that the HertAvigs speak of four germinal layers. 
The outer (jiarictal or somatic) portion of the 
incsodenn clings to the external body-AA’all, form- 
ing muscle.s and the like; the inner (visceral or 
splanchnic) portion cleaves to the internal organs. 

Origin of Organs . — ^^Vitll ferv excciitions, the 
same organs and stnicturcs arise from the same 
layers — e.g. the nen-ous system from the t’CjO- 
derm, the lining of the mid-gut from thc_ onuo- 
demr. (n) The ectoderm or epiblast gives origin to 
outer skin or epidermis, external skeleton, super- 
ficial gl.ands, sense-organs, nervous .system, the 
iiifohlings at both ends of the gut, and prob.'iblv to 
the primitiA-e excretory (segmental) duct, (b) tno 
endoderm or hgpoblast forms tlie lining of tlie niiu- 
gut, and necessarily, too, of out groAv tli-s from tt, 
such as the lungs and A'arious glands. In verte- 
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brates it also gives rise to that important skeletal 
axis — the notochord — 'which always precedes the j 
‘backbone.’ (c) The mesoderm or mcsoblast gives 
rise to all the rest. That is to say, the under-skin, 
the muscles, the connective tissue, the internal 
skeleton, the lining of tlie body-cavity, the heart 
and the blood, and the like are all mesodermic. 
The reproductive organs, though to some extent 
structures by themselves, also arise, in the great 
majority of cases, in connection with the mesoderm. 
It must be noted, further, that while the main part 
of a structure is.referable to one of the three l^ers, 
the entire stmcture is veiy often composite. Tiius, 
the eye of vertebrates mainly arises as an out"rowth 
from the brain, but some of the less essential parts 
are furnished by the mesoderm. The outgrowths 
from the mid-gut are in origin endodermic, but they 
too are always aided by the middle layer. 

Physiological Embryology. — The immense pro- 
gress of embryologj^ within recent years has been 
almost wholly morphological. Of the physiological 
conditions of development we know relatively little. 
The later stages of embryonic life in higher animals 
have been studied by Preyer and others with much 
success, but this is but the threshold of investiga- 
tion. A few luminous results as to the architec- 
tural conditions are due to the courage of His and 
Rauber, who have followed the earlier suggestions 
of Pander and Lotze. The task, which is involved 
in stupendous difficulties, has been continued in the 
experimental investigations of O. Hertwig, Fol, 
Pniiger, Bom, Roux, Schultze, Gerlach, and othei'S. 
Observations as to the actual dynamics of cell- 
division, such, for instance, as those of Van Beneden 
and Boveri, are beginning to appear; while the 
title of a recent work by Berthold — Protoplasmic 
Mechanics — shows how the biologist persistently 
seeks the aid of the student of physics in order to 
eimlain the architecture of the living organism. 

‘ To think that lieredity will build organic beings 
without mechanical means ’ is, according to His, 
‘a piece of unscientific mysticism;’ while Pfiliger 
insists on the conception of development as ‘an 
organic ciystallisation. ’ The laws of growth, which 
express hoAV each fertilised egg-cell must divide, 
and how the resulting units must arrange them- 
selves first in layers and thereafter into organs, 
must be expressed in terms of physical and chemi- 
cal conditions. But this is the task of the future. 

Generalisations. — (1) The Ovum-theory. — In all 
cases of ordinary sexual reproduction among plants 
or .animals the offspring develops from a fertilised 
egg-cell. This is the ovum-theory prophesied by 
Harv'ey in 1651, again almost realised by Wolff 
in 1759, but only demonstrated about a hundred 
years later when the organism was at length 
analysed into its component cells (see Cell). Tlie 
fact that every plant or animal begins at the 
beginning again, at the level of the Protozoa or 
single-celled organisms, Agassiz does not liesitate 
to call one of the greatest discoveries in the natural 
sciences in modern times. 

(2) The Gastreea-thcory. — The simplest animals 
are single cells ; these occasionally form loose 
colonies or balls of cells ; next come sack-like two- 
layered organisms, such as the simplest sponges. 
These are the fii-st three grades among living 
animals, but they also correspond to the first three 
chapter's in the life-history of each organism. The 
single cell (the ovum), the ball of cells (the morula 
or blastosphere), the sack of cells in two layers (the 
gastrela), we have seen to be the first three stages 
in development. As this gastrrrla-stage always I 
occur-s, though sometimes disgrrised by the yolk, in 
the life-history of animals, Haeckel justly em- 
phasised it as the individual’s recapitrrlation of an 
ancestr-al state. The simplest, stable, nratry-celled 
animal he believed to be like a gastnrla ( see* fig. 5), 
177 


and he called this hypothetical ancestor of all higher 
animals a gastrara. A few living animals are still 
almost at this level ; all animals pass through it in 































Tire First Stages in Development (not drawn to scale) : 
1, fertilised ovam ; 2, bail of cells ; S, the same still more 
divided, or in section; 4, the gastrula (except in F); A, 
sponge, coral, e.arthworm, or starfish ; B, crayfish, or other 
arthro^d; C, river snail, or other mollusc; D, lancelet, 
tunicate, &c. ; E, frog, or other amphibian; F, rabbit, or 
other mammal ; s.c., segmentation cavity ; g, gastrula invagin- 
ation ; z.r., zona radiata, or porous envelope. Darkly shaded 
cells are endoderm, lighter are ectoderm, dots are yolk 
granules. 

their gastrula-st.age. The gastrala is a recapitula- 
tion of the ancestral gastraia. Rival conceptions of 
what the first stable, many-celled animal was like 
have been since proposed, but the gastrrea-theory 
still holds the field. 

(3) The Fact of Recapitulation. — ^The gastraia- 
theoiy is only a special case of a more general pro- 
position — that the indiridual recapitulates the liis- 
tory of its kind. That the past lives in the present, 
or that we individually retread, for instance in our 
intellectual development, the paths made by our 
ancestors, is a familiar idea which it is one of the 
charms of embryologj' to realise in the life-histoi'y 
of each organism. At an early date Von Baer 
expressed this in his law, that structural progress or 
differentiation in development 'was from a general 
to a special type. ‘ In its earliest sta"e,’ he said, 

‘ every organism has the greatest number of char- 
actei-s in common with all other organisms in their 
earliest stages ; at each successive stage the class 
of embrjms which it resembles is narrowed.’ In 
the life-iiistoiy of a mammal it is possible to trace 
ho'w the germ at first lingers as it 'were among 
the Protozoa; how it divides and passes quickly 
through the transitional ‘ball of cells 'stage; how 
the embryo undergoes its first great differentiation, 
like all other multicellular animals, in becoming a 
twO'laj'ered gastrula, taking its place beside the 
ancestral Metazoa ; how it hy-and-by acquires some 
of the charactere of a young worm, and then of a 
very simple backboned animal, like a pnnutive 
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fish ; how with increasing complexity it ranks -with 
reptilian emhiyos ; and lastly, how the foetus 
acquires mammalian features, vague and general 
at the outset, hut gi-adually becoming like those of 
nearly related fonns. Von Baer himself confessed, 
as every embryologist would do, that -ndth three 
embryos of higher Vertebrates at the same stage 
before him, he could not, without close examina- 
tion, tell one from the other. The accompanjdng 



Fig. 7. — Embryos of fowl [a], dog [b), and man (c). 
(After Haeckel) 


figure of the embrjms of a bird, a mammal, and the 
human species clearly illustrates this close resem- 
blance in early life, 

Spencer expressed the progress ft-om simple to 
complex, from general to special, as a differentiation 
from homogeneous to heterogeneous, in which the 
individual history runs parallel to that of the race. 
Tlie most luminous reading of the fundamental fact 
is that of Haeckel. The individual development 
is a recapitulation of tlie historic evolution of the 
race. A curve symbolising the turns and trvists in 
the life-historj' of one of the higher Vertebrates, for 
instance, is seen to be a reflection of the great 
bends and branches of the genealogical tree which 
expresses the historic line.ige. The development 
of tlie individual microcosm is a summary — often a 
shortliand summary — of the evolution of the macro- 
cosm of the race. Most pithily, thougli most tech- 
niwilly, he suras up his ‘ fundamental biogcnetic 
law ’ in the words ‘ Ontogeny recapitulates phyto- 
geny.’ The fact is very vividly illustrated in many 
of the more patent life-histories, such as those of 
cnistaccans, insects, and amphibians, where the 
hatched young follow the rails laid down by 
their respective ancestoin (see AjirinniA, Cater- 
riLLAR, CutiSTACEA). Parker happily compares 
watching development — in which he is one of the 
modem masters — to reading a palimpsest; below 
the superficial script there arc older and ruder 
charactera, and below these more primitive still. 
Two cautions must be emphasised. The develop- 
ment is often shortened in its path ; circuitous 
twists, in what we believe to have been the historic 
course, are skipped by tbe individual; the moment- 
ous steps,_ however, are always paralleled in the 
tarn histories. The indiridual development may be 
said to fojlow the main line of progress, but iloes 
not go off into side-lines. Thus the re.somblance is 
between embryos. The embryo bird is hardly like 
a reptile, but it is always in its development like 
an embryo reptile.^ Nor must it bo imagined that 
this fact of recapitulation exactly explains itself. 
That the present is child of the past does indeed 
shed great light on the individual’s rccapitulafion 
of ancestral stages, but the metaphor.s arc apt to 
suggest th.at the developing organism has some- 
how a feeling for history, or that the hand of 
the past is literally upon it as it grows. It is 
necc-ssary to get beyond mere metaphom of uncon- 
cions memory and the like, and to realise that the 
same internal conditions which in the long p.ast 
led to certain momentous changes are still Vcallv 
prc.sont doing the same for the individual. The 
fundamental problem is to elucidate (he chemical 


and physical conditions which represent the living 
hand of the past upon the development of the 
iwesent, or to understand how the living matter of 
the embp'o is at each sta"e both the material and 
the architect of its ■upbuilding. 

(4) ContiiitdUj of Germinal Protoplasm . — In 
flowering plants tliere is a conspicuous contmst 
between tbe reproductive system and the general 
‘body.’ In all organisms tins antithesis is funda- 
mental, and ’the recognition of the fact has shed 
inucli- light upon the problems of development and 
heredity. In the simplest animals a portion of the 
cell is separated off to start a new individual ; and 
as this is virtually continuous with the parent the 
reproduction of like by like is natural and nece.s- 
sai-y. In a few animals (some wonu-tjpes, cnis- 
taceans, insects, &c.), when the ovum has multi- 
plied to a limited extent, by the usual process of 
division, certain of its descendants, as yet very like 
the original ovum, are set apart to form the repro- 
ductive cells of the oflspring, and take no share in 
building up the ‘ body.^ Tire germ-cells of the off- 
spring, thus early insulated, are in a real sense 
continuous vrith the parental onrrrr ; they retain 
some of the living caprtal intact, continue tlie pro- 
toplasmic tradition unaltered, artd when themselves 
liberated will naturally do what the original germ- 
cells did. Thus the reproduction of like by like 
becomes more intelligible, and wo reach the con- 
ception of a continuous necklace-like chain of 
immortal germ-cells from which the mortal bodies 
of successive generations are bndded oil'. This 
conception has heen more or less clearly sug^ted 
by numerous naturalists — Owen, Haeckel, Jiiger, 
Broolcs, Galton, Nussbaurn, and others, but lias 
been elaborated by Weismann in his theoiy of the 
continuity of the ‘germ -plasma.’ A continuous 
chain of g&m\-cells Is only demonstr-ablo in a few 
cases ; often they become distinct only at a rela- 
tively late stage in the development of the off- 
spring. Therefore Weismann insists not on a 
continuity of germ-cells from those of the parent to 
those of ■the offspring, but only on a continuity of 
‘ germ-plasma.’ ‘ In each development a portion of 
tbe specific “germ-plasma” which the parental 
ovum contains is not used up in the formation of 
the offspring, but is reserved unchanged for the 
formation of the germ-cells of the following genera- 
tion.’ The germ-plasma which keeps up the con- 
tinuity has its seat in the nucleus, is a subst.anco 
of definite chemical and special molecular constitu- 
tion, has an e.\trcme power of persistence and enor- 
mous powers of gi-owtli. The general idea is smijde 
enough — an offspring starts with a capital of linng 
matter which is virtually the same ns that from 
which its parents started. Therefore the results 
arc in a general way the same, and the constancy 
of the species is sustained. IIow this is inodincu 
by variations is not hero relevant. 

See Bioi-ogy, Cull, Egg, F(ETUs,HEnra)iTT,rXi-'CE.vrA, 

IlEPnonucTlox, Snx; iil.so E. 31. Balfour, Commratire 
Embryolof/!/ (2 vols. Bond. ISSO); M. Foster and F. 3 . 
Balfour, The Elrmcnts of Emhn;oloyy (2d cd. by EedgwicU 
and Hoape. 1883)-, A C. Haddon, Jnlroduclim to Iff 
Stvd;/ of Emhryolonn (Bond. 1887); E. Haeckel. The 
ITislory of Creation (trails. Bond. 1870), and ■^olhrf’O- 
geny (tran.s. Bond. 1878); W. His, Unserc Korperfonx 
unit flas physioloyischc Problem Hirer Entslchung 
1874) : O. Horhri", Lehrbuch elcr Entiriclhrnysgesaaeh t 
dee Mtneehem und dcr WirbclCiiere (2d cd. dena, lc«Ji 
W. Preyer, SpezicUe Physiologic des Embryo (ISbd-oI;. 

Eindcil, the chief commercial town xn . 
Prussian prcrinco of Hanover, i.« situated a lulic 
lielow the enihoiichnrc of the Etna into llolmit 
B.ay, 77 miles AVNW. of Bremen hy mil. Emdom 
which strikingly rcsenihles a Dutch toim, x** 
rounded hy walls and moats, is well hiiilt. lui'^ 
spacious and well-paved .streets, with several lol<> 
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antique houses in the Dntcli style, and is inter- nate c« 
sected by numerous canals, which are crossed- by have h 
about thirty bridges. A canal runs south from the their ol 
town to Dollart Bay, a distance of about two miles ; and wli 
but it is navigable at high-water only, and then by Eiu< 
ve.ssels of not more than 14 feet &aught._ The born ii 
harbour accommodation has been improved in con- 26, 18C 
nection with the making of the canal from the 27, 188 
Ems (q.v.) to the Jade. The finest building is the own pi 
toum-hall (built in 1574-76), containing a library New E 
and a curious collection of ancient arms and a Ion® 
armour. Emden has a large shipping trade. His fa 
especially in com, cattle, butter, cheese, and tion : a 
bncks, and several manufactures ; the principal of lette 
industry, however, is shipbuilding. Several vessels ties an 
leave this port eve:y year for the herring-fishery. Emersc 
Pop. ( 1875 ) 12,874 ; ( 1885 ) 14,020. Emden belonged strildnj 
originally to East Friesland, and after various vicis- He wa 
situdes was created a free imperial town under the brother 
protection of Holland in 1595, and remained so for abil 
until 1744, when it passed to Prussia. After birthpli 
belonging successively to Holland, Pr.ance, and of ‘the 
Hanover, it again became Prussian in 1866, father i 

Emerald (Span, esmcmlda, Fr. imcraudc, Ger. 
smaraqd, Gr. smaragdos), a mineral generally re- 
garden by mineralogists as merely another varietj' of 
the same species ■noth the Beiyl (q.v.), with which 
it essentially agrees in composition, crystallisation, ' 

&c., differing in scarcely anything but colour. The 
emerald, which, as a gem, is very highly esteemed, tninics 
owes its value chiefly to its extremely beautiful 
velvety green colour. It is composed of about ®tnaies. 
67-68 per cent, of silica, 15-18 of alumina, 12-14 
of glucina, and minute proportions of sesquioxide Ij 
of oliromium, magnesia, and carbonate of lime. Its tnou^n 
colour is ascribed chiefly to the oxide of chromium 
which it contains. Its specific gravity is 2‘70-2-76. 1091 ® 

In hardness it is rather infeiior to topaz. The . 

localities in which the emerald is found are very 
few. The finest have long been brought from several 
Colombia (q.v.), where they are obtained fi'om 
veins traversing clay-slate, hornblende slate, and “ 

granite ; and valuable stones also come from the ^ ® 

Upper Orinoco, in Venezuela. Stones of inferior ^ 
quality are found in Europe, imbedded in mica- 
schist, in the Henbach Valley, in Salzburg. Tliey 
also occur in the Urals ; and some old mines in 
Upper Egypt have been found to yield them. 

This gem, known from veiy early times, was 
highly prized by the ancients. Pliny states that p!®.”?- 
when Lucullus landed at Alexandria, Ptolemy 4^tarc 
offered him an emerald set in gold, with his por- 
trait engraven on it. Many wrought emeralds ^®® , V 
have been found in the ruins of Thebes. Nero, preaciii 
who was near-sighted, looked at the combats of j,*® 
gladiators through an eye-glass of emerald, and 1. 
concave eye-glasses of emerald seem to have been :^e,rcn 
particularly esteemed among the ancients. As a p®*l*^ 

? recious stone, the emerald is rarely without flaw, -ooston. 

ts value also depends much on its colour. A very mtu'net 
perfect emerald of six carats has been sold for 
£1000. It appears not improbable that emeralds s®-™® 3 
have been found in the East, in localities not at ^nnoun 
present known, but the name Emerald or Oriental "O™® 
Emerald_ is often given to a verj' rare, beautiful, y 

and precious green variety of Sapphire (q.v.). tne onJ 

Emerald Copper is a beautiful and verj*^ rare “®® . 
emerald-green ciystallised mineral, also called 
Dioptase, found first and chiefly in limestone in ® ^® 
the hill of Altyn-Tiibe (Altai Mountains), and 
also obtained in the Urals and the South American pV 
Cordilleras. It is composed of about 39 parts silica, 

50 protoxide of copper, and 11 water. ^^fn^S 

Emeritus (Lat.), a term applied originally to he has j 
a Roman soldier who had served out his time, and English 
been discharged on something equivalent to our difleren 
half-pay. It is now coinmonlj' employed to desig- deliveri 


nate certain functionaries, such as professors, who 
have been honourably relieved from the duties of 
their office, on account of infirmity or long service, 
and who are usually granted a retiring allowance. 

Emerson, Ralph Waldo, poet and essayist, 
born in Boston, United States of America, nlay 

26, 1803; died in Concord, Massachusetts, April 

27, 1882. He came of what his copyrigi.t is89 in u.s. 
own people would call the best by j. n. Lippincott 
New England stock, namely, from company. 

a long line of educated and respected ministers; 
His father was settled over a Boston congrega- 
tion : an able preacher and an accomplished man 
of letters. His mother was a woman of high quali- 
ties and dignified bearing ; his aunt, Mary Moody 
Emerson, udio influenced him very strongly, was a 
strikingly original and a very cultivated woman. 
He was the third of seven cliiidren ; two of his 
brothers, Edward and Charles, were distinguished 
for ability, but both died before middle age. His 
birtlmlace was within a few minutes’ walk of that 
of ‘the great Bostonian,’ Benjamin Franklin. His 
father died when he was si.x years old, leaving bis 
famil5’' in a straitened condition. At eight years 
old he entered tlie public grammar-school, and soon 
afterwards the Latin school. At the age of ten or 
eleven he was turning Virgil into English heroic 
verse, was fond of reading history, loved the stud3’^ 
of Greek, and was given to frequent rhyming. He 
thinks the idle books under the bench at the Latin 
school were as profitable to him as the regular 
studies. One of his early schoolmates remembered 
him as ‘a spiritual-looking boj' in blue nankeens,’ 
whom he loved when he looked upon him, he 
thought him ‘ so angelic and remarkable.’ 

Emerson did not take a verj' high rank in his 
college class, that which graduated at Harvard in 
1821. He took a second prize, however, for an 
essay in English, and was chosen class poet after 
several others had declined. His college career had 
nothing of the singular brilliancy which character- 
ised that of his brothers Edward and Charles. 
After graduating he kept school in different places, 
at the same time studying divinity under the 
direction of Dr Channing, and attending some of 
the lectures given at the Harvard Divinity School, 
the chief Unitarian theological seminary. He 
was gi-ave, gentle, dignified as a teacher, never 
punishing except by words. He used to give 
the boys selections for reading — ^something from 
Plutarch’s Lives, for instance — to carrj' home with 
them. In 1826 he was ‘approbated to preach ’ by 
the Middlesex Association of Ministers, and after 

{ Reaching in several pulpits— at the south, where 
le was (bliged to go for his health, at New Bed- 
ford, at Northampton — he was, on the llth of 
March 1829, settled as colleague with the Rev. 
Henry Ware, minister of the Second Church in 
Boston. In September of the same year he was 
married to Miss Ellen Louisa Tucker, who died, 
Avithout leaving anj' children, in 1832. In this 
same j’ear he preached a sermon in which he 
announced certain views Avith regard to the 
Lord’s Supper Avhich Avere _ disapproved by the 
larger part of his congregation. This sennon is 
the onlj' one of his ever printed. In consequence 
of the difference of opinion betAveen himself and 
his parishioners, he found it impossible to continue 
in the relation Avhich had been harmonious and 
happy, and thus, AA-ith the most friendlj’ feelings 
on both sides, he left the pulpit of the Second 

iged to make a 


on both sides, he left the pulpit of the Second 
Church, and found himself obliged to make a 
beginning in a new career. 

In 1833 he made a first \-isit to Europe, of Avhich 
he has given a brief account in the Avork entitled 
English Traits. On his return he preached in 
different pulpits, and began devoting himself to 
deltyering lectures and Avriting essaj's. His fust 
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subjects were ‘Water’ and ‘Relation of Man to 
the Globe ’—hardly such as we should have ex- 
pected from the spiritual philosopher and poet. 
Ills acquaintance Avith the physical sciences being 
apparently a'cia' limited. But he rvished to make 
good the loss of his salary, and lectured on branches 
of knowledge in Avhich lie knew he could interest 
the public. After a short experience he ventured 
on subjects more congenial to his past studies and 
habits of thouglit — ^Michael Angelo, Milton, Luther, 
George Fo.x, and Edmund Burke. In 1834 Emerson 
fixed his residence at Concord, a pleasant farming 
torni in Middlesex county, Massachusetts, famous 
for having been the scene of the mening conflict 
of the revolution. He lived at first in an old 
‘gambrel-roofed’ liouse built by his grandfather, 
the Rev. William Emerson, and afterwards cele- 
brated as the ‘Old Manse’ of one of Hawthorne’s 
stories, and the place Avhere for a time he resided. 
In 1835 he manied his second wife, bliss Lydia 
Jackson of Plymouth, Massachusetts. After this 
mai-riage, Mr and Mm Emereon removed to the 
house which he pm’chased, ivliere he passed the 
rest of his days, and where his widoAV and one of 
his daughters are still living (1889). 

During several suceessh'e yearn he delivered 
courses of lectures in Boston ; in 1835 ten lectures 
on English literature, in 1836 twelve lectures on 
the philosophy of history, in 1837 ten lectures on 
human culture. 

Emereon made the personal acquaintance of 
Carlyle during his fimt visit to Europe in 1833. 
Carlyle was then living at Craigenputtock, where 
Eiuereon sought him out, and passed time enough 
Avith him for some conversation, of Avhich he has 
given an account in the firat chapter of English 
Traits. In the next year, 1834, a letter in-om 
Emerson to Carlyle began a eorrespondence Avhich 
eontinued nearly forty years, closing Avith the 
letter from Carlyle to Emerson, dated April 2, 1872. 
This correspondence, Avhich has been carefully 
edited by Professor Charles Eliot Norton, shoAvs 
the tAvo men Avith all their characteristics; different 
as optimist and pessimist, yet Avith many profound 
sympathies Avith each other. Emereon Avas A'cry 
de.sirous of having Carlyle come to stay Avith him 
at Concord. It Avould _ have been a dangerous 
experiment in vital chemistiy — hydrofluoric acid in 
a vessel of glass. Tlie deaths of Emerson’s younger 
brothers, EdAvard in 1834, and Charles in 1836, pro- 
duced a very deep impression on his affectionate 
nature. He* had a true admiration for both of 
them, AA-hich they Avell desen-ed. Tlio youngest, 
Cliarlcs Chauncy Emerson, Avell remembered by 
the present AA-riter, stands apart from all the young 
men he has knoAA’n for the elcA-ation and beauty of 
his intellect and character. 

In 1836 a thin A'olume AA-as ]iublished, entitled 
Natinx, AA'hich, though appearing anonjunously, 
Avas at once knoAAm as coming from Emerson. Like 
his early poems, it AA-as read by feAV, understood by 
fcAver still, little thought of or cared for by the 
general reading public, but made much of by a 
small circle of admirers. It is a kind of poetical 
rhapsody— prose Avitb Avings groAviiig, but not strong 
enough to lift it into the atmosphere of rhythmical 
music. To those Avho like naturally, or liaA-e 
acquired the taste for, the Emersonian modes of 
thought and cxin-cssion, it is fascinating. But it 
took tAA-elve years to sell live hundred copies. The 
germs of many of Emerson’s thouglits, afterwards 
expanded in his essays and poems, may be found 
in this dreamy little A-olume. 

Katurc AA-as' folloAveil bv ‘ The American Scholar,’ 
an oration delivered before the Phi Beta Kappa 
Society of llarA-ard University. Fcaa- nnniA-ersarv 
addresses haA-e atti-acted so liiuch attention. Mr 
LoAvell says of it that ‘ its deliverj- AA-as an oA-ent 


Avithout anj- former parallel in our literarj- amialis, 
a scene to be alAA-ays treasured in tlie memory for 
its picturesqueness and its inspiration.’ This ^and 
oration aa-us our intellectual declaration of inde- 
pendence. The orator did_ not spare liis felloAA-- 
countrj-men. ‘We have listened too much,’ he 
says, ‘to the courtly muses of Europe. The .spirit 
of the American freeman is already suspected to 
be timid, imitative, tame. The scholar is decent, 
indolent, complacent.’ The young men of promise, 
he says, are discouraged and disheartened. ‘ Wliat 
is the remedj' ? If the single man plant himself 
indomitably on his instincts and there abide, the 
huge AA-orld AA-ill come round to him. Patience- 
patience ; AA-ith the shades of all the good and 
great for company ; and for solace the perspectiA-e 
of your OAA-n infinite life ; and for Avork the study 
and the communication of principles, the making 
those instincts prevalent, the convereion of the 
Avorld.’ 

These tAA-o publications, the firet in the series of 
his collected Avorks, strike the keynote of his 
lihilosophical, poetical, and moral teachings. Tlie 
‘ Address before the senior class_ in Divinity Col- 
lege, Cambridge, July 1838,’ AA-hich folloAA-s them, 
defined bis position in, or out of, the church in 
which he had been a minister. Taa-o or three 
sentences Avill sufficiently show Avhere he stood : 

‘ One man Avas true to Avhat is in you and me. lie 
saAV that God incamates himself m man, and ever- 
more goes forth to take possession of his AA-orld. 
He said in this jubilee of sublime emotion, “lam 
divine. Throiigli me God acts ; through me speaks.” 

. . . There is no doctrine of the Reason Avliich 
AA-ill bear to be taught by the Understanding. The 
Understanding caught this high chant from the 
poet’s lips and said, in the next age, ‘‘This AA-as 
Jehovah come doAA-n out of heaven._ I Avill kill yon 
if you say lie AA-as a man.’” In its simplest aiid 
broadest statement this discoui-se was a plea for 
the indh-idual consciousness as against all histori- 
cal creeds, bibles, churches ; for the soul of each 
man as the supreme judge in spiritual matters. 
The delivery and publication of this_ address pro- 
duced a gi-eat sensation in the _ religious AA-orlu, 
especially among the Unitarians. Professor 
AndrcAA-s Norton attacked Mr Emerson’s position 
in an article entitled ‘The Latest Form of Inli- 
delity.’ hliich controverey folloAA-ed_, in Avliicli 
Emerson took no part. He Avas not in the ha'>}t 
of defending his oracular statements. Delphi i^ 
not giA-en to argument and e.xplaiiation. . . 

Whosoever has read carefully and lovingly thc.«e 
throe essays. Nature, the Phi Beta Kajyjta Oration, 
and the I)ivinity School Address,^ can almost say ot 
Emerson what he makes the Sphinx say of hcrscll : 

AVho tclleth ono of iny meanings 
Is master of all 1 am. 

These throe essays take up about one-thinl of 
the first volume of his collected AA-orks, Avhich arc 
elcA-en in all. Tlie titles of these volumes arc as 
folIoAA- : Vol. i. Nature; Addresses and Lectures: 
iL and iii. Essays, first and second^ scnc.y, i'- 
Bcprcscntativc Men; a-. English Traits; vi, -I'y 
Conduct of Life; vii. Society and Solitude; a'iii- 
Letters and Social Aims; ix. Poems; x. 
i tires and Biograjihieal Shctches ; xi. MisecUaiues- 
The.se titles, and the more special ones Arincli nr> 
included AA-ithin them, give a veiy imjicrfect niiu 
unsatisfying idea of the contents of 1“° 
A-oltimes". If these Avere taken to jiieccs, and tiiei 
leaves throAAm into a basket or barrel and m'aKcn 
up, they might be taken out and rcarratiged i 
a doron different AA-ays, and yet _ haA O colicMon 
enough to make almost as intelligible r-ir 

le.ading as tlicy are in their prc-=ent order. 
arrangement under their different hc.ads is ncnriA a 
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arbitrary as that of certain stars rvbicli are grouped 
under the name of Corona, or Lyra, or Andromeda. 
His son, Dr Edward Emerson, gave this account 
of his way of building his lectures in a paper, to 
the reading of which I had the privilege of listen- 
ing: ‘All through his life he kept a journal. . . . 
This hook, he said, was his “Savings Bank.” 
The thoughts thus received and garnered in his 
journals were indexed, and a great many of them 
appeared in his published works. They were 
religiously set down just as they came, in no order, 
except chronological, hut later they were grouped, 
enlarged or pruned, illustrated, worked into a 
lecture or discourse, and after having in this 
capacity undergone repeated testing and reaivang- 
ing, were finally carefully sifted and more rigidly 
pruned, and were printed as essays.’ 

We can easily understand that in adjusting his 
mosaic fragments to each other there are likely to 
he occasional misfits which puzzle weaiy eyes and 
brains. Still, there are subtle connections often- 
times in thoughts ryhich at first sight seem unre- 
lated, and the pious reader of Emerson will always 
find it worth while to seek for them, though some 
of them may he ‘ hard for the non-elect to under- 
stand.’ 

Emerson wrote occasionally in verse from his 
schooldays until he had reached the age which 
used to he known as ‘ the grand climacteric,’ sLxty- 
three. Tcrrtiinus, which he read to his son in 1866, 
is, so far as I know, the last poem he wrote. It is 
a farewell to his literary life, though he made some 
efforts in after-years. His poems are to his prose 
what the corolla is to the calyx. Both spring from 
the same root ; both are modifications of the same 
growth ; the sepal often shows the delicacy and 
colour of the petal, and the petal often lapses into 
the homelier texture and complexion of the sepal. 
His poems are not and hardly can become popular ; 
they are not meant to he liked by the many, hut to 
he dearly loved and cherished by the few. Such 
poems as The Problem, Fate, and Days, once rightly- 
read, are never forgotten. The influence of Marvell, 
of George Herbert, of the Persian poets, of whom 
he was very fond, may he frequently traced ; hut 
the writer he most reminds us of, whatever he 
writes, is — Emeison. His occasional lawlessness 
in technical construction, his sometimes fantastic 
expressions, his enigmatic obscurities hardly detract 
from the pleasant surprise his verses so often bring 
with them. His teachings have not_ always had a 
wholesome effect on his train of imitators and 
followers in poetry, or what was meant for poetry. 
It was very well for him to find fault witli ‘the 
tinkle of piano-strings,’ and say that 

■ Tlie kingly kird 

iliist strike the strings rudely and hard 
As rvith hammer or witli mace ; 

hut if a self-crowned ‘ kingly hard ’ undertakes to 
play on the harp or piano with his fists instead of 
Ids fingers, we must beg leave to stop our ears. 
The magnificent lawlessness of ‘ Lord ’ Timothy 
Dexter in punctuation is a had precedent for poets 
to follow in composition. The poetic license which 
we allow in the verse of Emerson is more tlian 
excused by the noble spirit which makes us forget 
its occasional blemishes, sometimes to he pleased 
with them as characteristic of the writer. 

The idealist in philosophy, the rationalist in 
religion, the hold advocate of spiritual independ- 
ence, of intuition as a divine guidance, of instinct 
as a heaven-horn impulse, of individualism in its 
fullest extent, making each life a kind of theocmtic 
egoism ; all this may he seen in every one of his 
larger utterances. For him nature is a sphinx, 
written all over \rith hieroglyphic-s for wliich the 
spirit of man is to find the key. To interpret 


nature is the province of the thinker, and especially 
of the poet — not as Bacon intends, by the anaij'sis 
of phenomena — ‘natural philosophy ’—'hut by detect- 
ing the higher, hidden significance of all natural 
appearances. He had learned from his vise rela- 
tive, Aunt Mary Moody Emerson, to ‘ scorn 
ti-ifles ; ’ he bettered his lesson by teaching that 
man is made to scom heaven itself if a higher 
empyrean is ofiered to him. 

The fiend that man harries 
Is love of the Best. . . . 

The heaven that now draws him 
With sweetness untold 

Onee found— for new heavens 
He spumeth the old. 

Throughout his lectures and essaj's are scattered 
wise saymgs, shrewd observations, delicate strokes 
of wit, curious gleanings from his widely discureive 
reading, and eloquent imaginative passages. But 
above all the special virtues to he found in his 
writings in prose and in verse we must recognise 
the sense of being in relation with a pure and lofty 
spiritual nature. ‘Love of the Best’ breathes in 
every expression of his thought. His writings 
must he read for their inspiring influence, then- 
stimulus to high thought and endeavour,_ the noble 
manhood whiclr pervades them. Recognising these 
as the chief claims of Emerson’s essays and poems, 
we can delight in their singular and distmetiye 
beauty of expression, their delicate lyit, their 
iridescent variety of unexpected suggestions, their 
unaflected and often unconscious archaisms, which 
carry the reader’s imagination hack to his favourite 
Montaigne, their happy illustrations, their self- 
sustaining wisdom. 

Emerson loved his quiet Concord life, the repose 
of which was,' however, constantly broken by more 
or less welcome visitors, who sought him as an 
oracle. He was long-suffering with those ‘ devas- 
tator of the day,’ as he called them, each of whom 
thinks of himself or lierself as a privileged intruder. 
He travelled far and wide as a lecturer. In Etiglish 
Traits he has recorded not so much what he saw 
as what he thought while visiting England and 
Scotland, and in reflecting on his tour after his 
retm-n. At home he was, according to village 
evidence, ‘a first-rate neighbour, and one who 
always kept his fences up.’ 

Emerson was strongly opposed to slavery, hut 
not conspicuous as an abolitionist. He would have 
bought out the slave-holders, and if men did not 
cling closer to their money than they do to their 
lives, his idea might have had some reason in it. 
He looked on at the ‘Brook Farm’ experiment with 
a kind of amused interest, hut took no active part 
in the project. He listened to the long-haired 
reformers who swarmed at one time about the 
Cliardon Street Chapel with a kindly curiosity, hut 
his sense of humour as well as his good judgment 
was his safeguard, and he was not to he betrayed 
into any fanatical extravagance. 

His personal appearance was that of the typical 
New Englander of college-bred ancestr3\ Tall, 
spare, slender, with sloping shouldere, slightly 
stooping in his later yeare, with light hair and 
eyes, tlie scholar’s complexion, the prominent, 
somewhat arched nose which belongs to many of 
the New England sub-species, thin lips, suggestive 
of delicacy, hut having nothing like primness, still 
less of the rigidity which is often noticeable in the 
generation succeeding next to that of the men in 
their shirt-sleeves, he would have been noticed 
anywhere as one evidently a scholarly thinker 
astray from the alcove or the study, which were his 
natural habitats. His voice was very sweet, and 
penetrating without any loudness or mark of eflbrt. 
His enunciation was beautifully clear, but lie often 
hesitated as if waiting for the right word to present 
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itself. His manner -was verj' quiet, his smile was 
pleasant, but he did not like explosive langhter 
any better than Hawthorne did. None who met 
him can fail to recall that serene and kindly 
presence, in which there was mingled a certain 
spiritual remoteness with the most benignant 
human welcome to aU who Avere privileged to enjoy 
his companionship. 

Mnob has been ■nuilton about Emerson during his life 
and since his deatk Some of tlie principal sources of 
information about him are A jilemoir of Italpli Waldo 
Emerson, by James Elliot Cabot (Houghton & Jliffiin, 
Boston and New York, 1887), which is the authoritative 
Life of Emerson, by his literary executors ; Ealph Waldo 
Emerson, Life, Writings, and Philosophy, b 3 ' G. "W. 
Cooke (James E. Osgood A: Co., Boston, 1882) ; Emerson 
at Eome and Alroad, by ilonoure Daniel Conway (James 
E. Osgood & Co., Boston, 1882 ) ; Ralph TTaWo Emerson, 
a Biographical Sketch, by Alexander Ireland (Simpkin, 
Marshall & Co., Bond. l882); Ralph Waldo Emerson, in 
‘ American Men of Letters,’ by Oliver IVendell Holmes 
(Houghton, Mifflin & Co., Boston, 1885); Emerson in 
Concord, by his son Edward "Waldo Emerson, a most 
hiteresting personal memoir (Houghton, Mifflin & Co., 
Boston, 1889). Emerson’s complete works, edited by 
James Elhot Cabot, are published in a uniform edition, 
making eleven duodecimo volumes, by Messrs Houghton, 
Mifflin & Co., Boston, U.S., and by Macmillan & Co., 
London, in six volumes, with preface b 3 ' John Morlcy. 

ElUCry, the ‘Armenian Avhetstone’ of Theo- 
phrastus, IS a variety of Corundum (q.v.), the 
mineral species wliich embraces nib}', sapphire, 
and other oriental precious stones, variously named 
according to their colour. The precious stones 
mentioned consist of nearlj' pure alumina in a 
crystalline condition, while emery is an amoiplious 
admi.xture of alumina with vaiying proportions of 
oxide of iron and silica. Next to the diamond, 
these minerals ate the hardest substances found 
in nature ; but tlic hardness of emery is modified 
by the amount of iron and silica Avhich enter into 
its composition. In external appearance, emeiy 
has nothing in common with the brilliant stones 
to Avhich it is related, beiim a dense, opaque, dull, 
bluish-black substance, like a fine-grained iron 
ore. It occure in large boulder-like masses on 
Naxos and some of the other islands of the Greek 
Archipelago, these being the principal commercial 
sources of the material. 

It is prepared for use by first breaking it into 
lumps about the size of a hen’s egg, then crushing 
these to powder by stampers. It is then sifted to 
various degrees of fineness, Avhich are numbered 
according to the meshes of the sieve. Plate-glass 
manufacturers and others separate emery-powder 
into difi'erent degrees of finene.ss b}' the method of 
Elutriation (q.v,). Emeiy thus prepared is used 
for a great man.y important puirioses in the arts. 
Being next in* hanhicss to diamond-dust and 
crystalline conmdum, the lapidaiy uses it for cut- 
ting and polishing many kinds 'of stone. Glass 
stojipers of all kinds are ground into their fittings 
with it. Plate-glass is ground flat by its means ; 
it is also used in glass-cutting, and in grinding 
some kind.s of metallic fittings. "When emplo 3 'cu 
for the polishing of metals, it has to be sjiread on 
sonic kind of surface to form a sort of fine file. 
Emenj-paper, emenj-doth, emenj- sticks, cmcnj-cake, 
and cmcrij-sionc arc various contrivances for such 
purposes. Emeiy -wheels arc also Largely used for 
smoothing and ])olLsbing the surface of 'iron cast- 
ings, ami ill enguieering work generalh-.’ These 
wheels consist princijialh' of a mixture 'of emer}'- 
powder and hard vulcahked india-nibber. TJio 
polishing and_ bulling wheels employed by cutlers 
are also fed with cmeri'-powder. Sec PoLiSlUXG. 

Ilmc.'Ja. See Hkms or Ho.ms. 

Eiupllc.'i. medicines given for the purpose of 
prmlucing Vomiting (q.v.). The}- are given when 


it is desirable to relieve the stomach of some noxi- 
ous or indigestible substance, such as a narcotic 
poison, or excess of food, or some special article of 
diet W’hich has disagreed. Emetics are also adminis- 
tered in cases of fei'er, avhere the copious secretion 
the}' produce from Hie glands of the stomach and 
intestmes is supposed to have a directly curative 
effect, aided, perhaps, by the sedative' action of 
emetics upon the circulation and nervous system. 
There is a considerable amount of evidence to show 
that emetics have the power of cutting short tyjilius 
and other fevers in the earliest stage, and after- 
wards of making the attack of the disease less 
severe. In diseases of the respiratoiy organs, 
emetics are given as the quickest and safest 
method of removing accumulated mucus from the 
air-passages; and in Croup (q.v.) Hieir action is 
especially favourable, being often followed by 
expectoration and a rapid improvement in the 
suffocative s}'mptom8. Emetics are to be given 
with gi-eat caution, however, in all veiy' depressed 
states of the s}'stem, as their primary' action is to 
produce nausea, which is attended always with 
more or less diminution of the vital power, ^d 
often with gi-eat depression of the heart's action, 
amounting to syncope or fainting. Emetics may 
produce vomiting either by their local action on 
the throat, gullet, and stomach, or by their action 
through the blood on the nervous mechanism regu- 
lating the movements of the stomach. 'Ilicy are 
thus divided into two gi'oups, local and general 
emetics ; and the depressing efl’ect of the former is 
much less than that of the latter. Some substances 
will produce vomiting in either Avay ; so that the 
distinction bctiveen the two classes is not very 
definite. Among the chief emetics in use arc 
mustard (two tablespoonfuls), common salt (a 
tablespooniul or more), alum (a teaspoonful), m a 
tumblerful of water, repented after a quarter of an 
hour if necessary. These, with sulphate of copper 
or zinc, are mainly local in their action ; ipeca- 
cuanha and omotin, squills, senega, tartar cniehc 
and other soluble salts of antimony, apomonihia, 
are mainly general in their action. Tlic produc- 
tion of vomiting is aided, whatever emetic is used, 
by copious draughts of wann Avatcr. Tickling the 
throat Avith a finger or feather is often an eflcctivc 
mechanical means to produce vomiting. 

Ellictill is the alkaloid Ai'liich fonns the aefive 
principle of ipecacuanha-root. It may _bo obtaineu 
by drying the poAvdered root-bark Avith milk of 
lime, and then exhausting Avith boiling chloroform. 
It is a Avhitc poAvder, becoming broAA'ii on exposure 
to light, slightly soluble in Avater, but readily in 
alcobol. MHicn taken internally, it exhibits violent 
emetic properties, ^th of a grain sulliciiig to cause 
A’omitiug. The Avood of the root contains no 
emetin, so that the virtue of ipecacuanha-root 
entirely resides in the bark. 

Emi^'ntioii literally means going from one 
place to another; but in its established signilica- 
tion it implies (1) permanently loaA-ing a place to 
make a home elscAvlicrc; (2) going opt of one 
countiy to another, and generally to a dist.anl J'ari- 
of the Avorld ; (3) going out from a community anp 
leaving Hie bulk behind — in this sense the word is 
opposed to migration, Avhich implies the movcinoni 
ot AA'hole tribes or nations ; (4) going out sponianc- 
ou.s1a’, not as part of some systematic scheme oi 
settfemont — in this .scn.=e the Avord has been some- 
times opposed to colonisation. In the countiy 
AA'liich people leave they .are called emigrants or 
AA'anderers out; in that in AA-liich they settle fnc> 
arc usually called iminigraiit.s. Jacob aim ni 
family AA-ere immigrants to Egypt, and their do- 
Rcciidants became einigraiits from_ that country 
Avhen they Avent to inherit the I’ronibcil Land. 
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Among the principal causes which have led to 
emigration at difl'erent times in history may he 
noticed the pursuit of wealth, the pressure of popu- 
lation at home, and political, social, or religious 
discontent. The Spaniards went to America to get 
gold. Many of the Greeks in old times, like many 
of the English in our own, emigi-ated because of 
over-population. Political and social discontent, 
as well as over-population, accounts in great 
measui'e for the large numbers of Irish emigrants. 
The burden of compulsory military service is 
supposed to be, and to have been, one detennining 
cause of Geiman emigration. And religious oppres- 
sion led to the emigi-ation of the Huguenots from 
France to England, and of the Pmitans from 
England to North America. 

In ancient times, when the Mediterranean was 
the centre of the world, the Greek race sent out 
most emigrants. The Phoenicians were rather 
traders than settlers, and the Roman colonies were 
mainly military stations, carefully designed by 
government. The Greeks emigrated because their 
space was limited at home compared with their 
numbers, and because in the small towns which 
made up Greece pai;ty spirit ran high, and often 
led to large bodies of citizens leaving for a new 
home. Greek emigrants settled along the shores 
of the Mediterranean, from Cyprus in one direction 
to Marseilles in another, and these settlements 
were quite independent of, and in many cases 
greater than, the mother- cities. 

Between ancient and modem times there inter- 
venes a long period of the world’s histoiy, during 
which there was a perpetual ebb and flow of races 
throughout Europe ; but the movements of the bar- 
barians who overran the provinces of the Roman 
empire,^ and even the later and more organised 
enterprises of such peoples as the Normans, fall 
rather under the head of migration, invasion, or 
conquest, than under that of emigration. At the 
end of the 15th century, the opening of the passage 
to India round the Cape of Good Hope by Vasco 
da Gama, and the discovery of America by Colum- 
bus, at once disclosed new lands to which Euro- 
peans might emigrate, and stimulated the restless 
spirit wliich prompts to emigration. The Spaniards 
went to the west, the Portuguese to the east ; and, 
being natives of the south of Europe, they were 
better fitted than the more northerly nations to 
make their homes in hot climates. Large numbers 
of Spaniards emigrated to the West Indies and to 
Central and South America. The Portuguese were 
fewer in numbers, and the East Indies, to which at 
first they chiefly -went, were less suitable than 
America for European settlement; still, at the 
present day, their descendants are left in India, 
Ceylon, and elsewhere. To Brazil, which was out- 
side their beat, they found their way by accident, 
and that country became the home of many Portu- 
guese, Among tire nations who followed the Por- 
tuguese and Spaniards to the east and west were 
the Dutch, the French, and the English. The 
Dutch, though great traders, did not send, out many 
emigrants compared with other colonising peoples ; 
but in addition to those who were attracted to the 
East Itodies by commerce, Dutchmen emigrated to 
what is now known as New York, and still more to 
the Cape of Good Hope. The French were rather 
conquerors than settlers, but many Frenclunen 
emigrated to various parts of the world, as to the 
islands of Mauritius and Bourbon, to some of the 
West Indian islands, to Louisiana, and notably to 
Canada, where their descendants are now multiply- 
ing very fast. The English emigrated principally 
to the West Indies, to North America, and later 
to Australasia and South Africa. 

European emigration has been greatest in the 
19th century, because the population of Europe has 


increased so enormously. It is necessary to con- 
sider ( 1 ) the countries to which the emigrants go ; 
(2) the countries from which' they come. As re- 
gards the former, it is obvious that the favourite 
fields for European emigration must always be (a) 
countries with a suitable— ie. a temperate climate ; 
(b)_ countries which have not an over-large popu- 
lation already; (c) countries which have large 
resources— i.e. large facilities for making wealtli. 
Tried by these tests, it is clear that, as has actually 
been the case, the United States and British North 
America, the Australasian colonies of Great Britain, 
South Africa ( though there the native population 
is large), and the more temperate parts of South 
America — e.g. the Argentine Republic — ^^vould be 
the places which would attract most emigrants. 

As regards the countries from which the emigrants 
come, the Teutonic nations have supplied the largest 
number, including English, Germans, and Scan- 
dinavians. The Germans have gone in great 
measure to the north central districts of the United 
States, the Swedes to Minnesota and Canada. 
Latterly there has been a large emigiation from 
Iceland to Canada. Of the Celtic peoples the Irish 
have emigrated in largest numbers, mainly to the 
United States. There, in 1880, according to the 
census, the number of inhabitants of Irish origin 
foimed 3‘70 per cent, of the total population, as 
against 3 '92 per cent. German born, while in the 
city of New "York the Irish element amounted to 
16‘5 per cent, of the population. In the record of 
AVelsh emigration, mention may be made of the 
in terestiim Welsh settlement on the Chubut (q.v.) 
River in Patagonia. Of the Latin peoples, France 
sends out but few emigi-ants, owing mainly to_ the 
absence of any marked increase in her population ; 
on the other hand, there is a large stream of Italian 
emigration to the Argentine Republic. 

Great Britain not only fui-nishes a very large 
proportion of the total number of European emi- 
grants, but is also a place through which very many 
foreigners pass on their way to America. The 
returns issued by the Board of Trade show that 
during the thirty-six yeare 1853-88, 8,675,476 
emigi-ants left British ports for places out of Europa 
Of tliese 6,650,055 were of British and Irish origin, 
49 per cent, being English, 10 per cent. Scotch, and 
41 per cent. Irish. Of the total number, 6,012,043 
went to the United States, 912,477 to British North 
America, 1,324,018 to Australasia, 426,937 to all 
other places. Emigration from British ports is 
subject to the Passengers Acts, which are adminis- 
tered by the Board of Trade, and which contain 
provisions for the proper food, accommodation, and 
medical care of emigrants. For many years there 
was a Colonial Land and Emigration Board, sub- 
ordinate to the Colonial Office ; but with the gift of 
responsible government to the larger colonies, the 
consequent handing over of the public lands to the 
colonial govemments, and the growing number of 
settlers, the functions of the board became neces- 
sarily curtailed, and such work as remained to it, 
consisting mainly of the supervision of coolie emi- 
gration from India to some of the tropical Croivn 
Colonies, has been transferred to the Colonial Office. 
In 1886 a small office, managed by a voluntaiy 
committee, but subsidised by the goveimment, and 
under the general control of the Colonial Office, was 
established at 31 Broadway, AVestminster,_ SW., for 
giving accurate and usefnrinfonnation to intending 
eniigiants to the British colonies. The number of 
written and verbal applications made to tliis office 
is a proof of the great interest which attaches to the 
question of emigiation at the present time. There 
are various acts in existence authorising the_ applica- 
tion of public funds to purposes of emigratiom 
Powers are given to the guardians in England and 
Wales to apph’ money to tliis purjiose under certain 
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conditions, and the Local Government Bill of 1888 
authorises a County Council to advance money 
for emigration or colonisation, if the repayment is 
guaranteed by a local authority in the county, or 
By the government of a colony. State aid to emi- 
gration has also been sanctioned imder certain Irish 
acts and in the case of the crofters of Scotland. 

Writing of emigration from Great Britain in 
1889, we may summarise the main points of 
interest as follows : ( 1 ) There is a growing move- 
ment in favour of supplementing the eH'orts of 
voluntary emigration societies by state aid given 
directly or indirectly on a large scale. This 
movement is due to the great m-owth pi popu- 
lation at home, the distress caused till quite lately 
by bad trade, and the congestion of labour in the 
large to^^’ns. (2) Colonisation as opposed to emigra- 
tion is attracting much attention — i.e. the sending 
out large bodies of people, on a well-defined system, 
to a particular place and a fixed employment, as 
opposed to the sending out isolated individuals or 
families to take their chance in a new country. 

(3) While the interest in emigration is growing 
rather than declining at home, the feeling fn the 
countries which are the main fields of labour is not 
so favourable to efforts in this direction. But little 
assistance to emigrants is now given by the colonial 
governments, Queensland being the most liberal ; 
and the assistance, when given, is mainly confined 
to farmera, farm-labourei-s, and female domestic 
servants. The feeling against emigrants in the 
United States and in the British — notably the 
Australasian — colonies ( as to which see also under 
iMMiGRATioit) is due partly to the jealousy of 
imported labour felt by tlie working-classes on the 
spot, partly to past experience of the many unsuit- 
able emigrants sent out in former vears ; fortunately 

(4) it is now being recognised that the quality of 
the emigrants is more important than the quantity, 
that paupers and vicious or infirm peraons are not 
desirable settlers, that among able^odied men of 
good character country-people rather than towns- 
neople are wanted in the colonies, and that it may 
he possible at once to meet the requirements of the 
colonies and to relieve the pressure at home by 
sending out those who would otherwise flock into 
the towns from the country-districts. (5) It only 
remains to point out that among British colonies 
there has latterly (up to the end of 1888) been a 
falling off in the numbers of emigrants to Austral- 
asia, and on the other hand an increase in the 
number of emigrants to Canada; that the dis- 
coverj’ of gold in the Transvaal has given a 
stimulus to emigration to _ South Africa ; and 
that the Argentine Eepublic is now attracting 
nmch attention as a field for Britisli settlers, an 
information office for emigrants having been estab- 
lished in London by the Argentine goverament. 

What has been said above refers exclusively to 
emigration from Europe. A few words should be 
addcd_ .as to Chinese and Indian omignation. The 
opposition ofl'ercd to unrestricted Chinese immigra- 
tion in the United States and in the Australasian 
colonies shows the importance wliicli is attached 
to the qnesrioii of Chinese labour, and the dimen- 
sions to which it is anticijiated that Cliinese immi- 
gration might attain. Taking the British depend- 
encies, Clilncsc emigrants have gone to British 
Columbia, to Queenbland and other parts of Aus- 
tralia, to I.abnan and North Borneo, and most of 
all to the Straits Settlements and the protected 
states of the .Malay Penin.siila, in the mining dis- 
tricts of which they now far outnumber the native 
Malay.s. llong-kong is the main outlet for Chinese 
emigration, and at one time some difficulty was 
e.xperienceil by the govcnimcnt in checking abuses 
connected with indentured coolie ernipp-ation to 
South America. Speaking of Chinese emigration 


generally, the most noticeable points are (1) the 
numbers which emigrate; (2) the disproportion 
of the sexes, the enormous bulk of the emigrants 
being males; (3) the absence, to a certain extent, 
of the permanent element, as a large number of 
the emigrants return to China. Indian emigration 
is for the most part indentured emigration, whereas 
Chinese emigration is in great measure quite inde- 
pendent of any contract to employere. Under the 
contract system, Indian coolies have been imported 
into various parts of the British colonial empire, 
the West Indies, Fiji, the Malay Peninsula, and 
Mauritius. In some of the West Indiau depend- 
encies, in British Guiana, and in Mauritius, the 
system has led to a large resident Indian popu- 
lation ; in Mauritius its results are that, after fifty 
yeai-s of Indian immigration, two-thirds of the popu- 
lation of the island are Indians. It need liaraly ho 
said that the system required to be, and has been, 
carefully kept under government control, in order to 

E reclnde the possibility^ of this species of emigration 
ecoming a modified form of maverj'. See under 
Immigr-ation, Coolies ; and the article Colonv. 

EinigriSs, the name given more especially to 
those persons who quitted France during the 
Eevolution. After the insuiTection at Paris, and 
the taking of the Bastille, 14th July 1789, the 
princes of the royal family departed from France. 
They were followed, after the adoption of the con- 
stitution of 1791, by all who considered themselves 
aggrieved by the destruction of their privileges, or 
wdio were exposed to persecution. Nobles quitted 
their chfiteaus ; officers, with whole companies, 
passed the frontiers. Crowds of priests and nioiiks 
fled to escape the oath of allegiance to the constitn- 
tion. Belgium, Piedmont, Holland, Switzerland, 
and, above all, Germany, were overrun with 
fugitives of eveiy age. Only a few had been able 
to save their property ; the m-eater portion were in 
a state of destitution, and sank into utter de- 
moralisation. A court had formed itself round the 
princes at Coblenz ; a government, witli ministers 
and a court of justice, had been established, .and 
communication was kept up avith all tlie foreign 
courts unfavourable to the Eevolution. Tliis con- 
duct embittered France, aggravated the position of 
the king, and drove the revolutionary partj’ fonvanl 
in their s.anguinary career. Under the command of 
the Prince of Comic, a body of dmigrds avas formed, 
avhich folloaved the Pnissian army into Champ.agnc. 
The result av.as that tho severest iaaa's avere noav put 
in force .ag.ainst the 6migi-6s ; their lands avere con- 
fiscated ; the penalty of death avas procl.aiincal 
against .any one avho should support or enter into 
communication avith them ; thirty thousand ]K‘r- 
sons aa'ere placed upon the list "of dinigrds, and 
exiled for ever from the soil of France, altliongh 
many of them had refused to bear arms against 
their country'. Not until after the failure of their 
attempt to land at Quiberon in 179.7 jlid the 
6niigres abandon all thoughts of pcnctrnling into 
France by force of .arms. Conde’s corps, after the 
peace of Liinda-ille, avas obliged formally to dis“olvc, 
and sought an asylum in Eii.ssi.a. Even under the 
Directory, however, many had endeavoured to 
obtain pennissioii to return to France. Tho general 
amnesty proclaimed by the First Consul was there- 
fore joyfully hailed by the greater portion of the 
einigrAs, though many did not retuni homo till 
after the doavnf.all of Napoleon. Dignities, pen- 
sion.s, and ollices avcie now showered iqion thc.-e 
faithful ndhercnt.s ; but, according to the charter 
of 1814, they were unable to incover cither their 
estates or their privileges. Finally, on tho motion 
of the minister Villele, the dmigrias avho had lo“t 
their landed estates received, by the I.aw of the 
27th April 182,7, a conipensatiou of 30 million franC’' 
yearly on tlie capital of 1000 million francs, -after 
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the July revolution, however, the grant was with- 
drawn. See Saint-Gervais, Histoire des i:migr6s 
Franqcds (1823), and the works by Montrol (1825), 
Forneron (3d ed. 1884), and Puymaigie (1884). 

Emilia, a name now employed to designate a 
compartimento of Central Italy, compiHsing the pro- 
vinces of Bologna, Ferrara, Forli, Modena, Parma, 
Piacenza, Kavenna; and Keggio Emilia. The name 
is derived from the ancient Vta Mmilia ( a continua- 
tion of the Via Flaminia, or gi-eat northern road), 
which passed through these territories. See Italy. 

Eminence, a title given by Urban VIII., in 
1631, to cardinals, who up to the period of his 
pontificate had been called Most Illustrious. 

Eminent Domain, a phrase which occurs 
more commonly in its Latin fonn, doinininm 
eminens, denotes the univei-sal right in the public 
over property, by virtue of which the supreme 
authority in a state may compel a proprietor to 
part with what is his own for the public use. Thus 
a private owner may be compelled to give up part 
of his land that a public highway may be made 
through his giound. For the just exercise of this 
right there must be a necessity or clear public 
utility in the work proposed ; and the expropriated 
owner must be compensated for his loss. The right 
is now exercised only under well-defined statutoiy 
regulations, as in the Lands Clauses Consolidation 
Act, 1845, which regulates the purchase of lands for 
railways and other public undertakings. 

Emin Paslia. See Schiutzler (Eduaed). 

Emir (plur. Omrah), an Arabic word, equivalent 
to ‘ niler,’ is a title given in the East, and in the 
North of Africa, to all independent chieftains, and 
also to all the actual or supposed descendants of 
Mohammed through his daughter Fatima. The 
latter are veiy numerous throughout the Turkish 
dominions, but, although entitled by birth to be 
classed among the first of the four orclers of society, 
they enjoy no particular privileges or consideration, 
and are found engaged in all sorts of occupations. 
Their privileges are confined to a few unimportant 
matters, chiefly to tlie exclusive right to wear 
turbans of a green colour, that having been the 
favourite colour of the Prophet. They are placed 
under the supervision of the Emir-Beshir. The 
title Emir, in connection with other words, likewise 
designates different offices. Emir-el-Mtmienin, 
‘Prince of the Faithful,’ is the title assumed by 
the califs themselves, Emir-al-Oinrah, ‘Prince 
of Princes,’ was the title of their firat minister. 
The Turkish master of the horse is styled Emir- 
Achor ; the standard-bearer, Emir- Alan ; and the 
leader of the cai-avans of pilgrims to Mecca, Emir- 
Hadji. Amir, Ameer, and Amerc are other spellings 
of the same word. Admiral (q.v.) is a derivative. 

Emission Theory* See Light. 

Emmanuel, or Immanuel (Heb., ‘God with 
us’), was the symbolical name of the child an- 
nounced by Isaiah to Ahaz and the nation (Isa. 
vii. 14), and applied by St hlatthew to the Messiah 
born of the Virgin (hlatt. i. 23). 

Emmaiis, a village of Judea, not far from 
Jemsalem (Luke, xxiv. 13), which after the Jewish 
war was colonised with 800 Koman veterans. A 
writer in the quarterly statement of the Palestine 
Exploration Fund ( Januaiy 1883) identifies it with 
the valley of the Urtas, 7 miles from Jemsalem, 
and south of Bethlehem, where costly baths have 
been discovered. 

Emmenagognes, medicines intended to re- 
store, or to bring on for the first time, the menses 
in women. See Menstruation. 

Emmcricll, an old walled town of Rhenish 
Prassia, on the Rhine, near the bordere of Holland, 
94 miles by rail E. of Rotterdam. It has manufac- 


tures of iron, glass, tobacco, &c., besides an active 
river trade. From a small Roman colony the 
town grew in importance until, in the I5th 
century, it had 40,000 inhabitants ; from 1592 to 
1811 it was the seat of a famous Jesuit seminarj’. 
Pop. (1875) 8117 ; (1885) 9759. 

Emmet, Robert, an ill-fated Irish patriot, was 
born in Dublin in 1778, the youngest son of the 
pliysician to the viceroy. At fifteen he entered 
Trinity College, where Moore was a fellow-student, 
but an academic career of exceptional promise was 
soon cut short by his joining the United Irishmen. 
He next travelled on the Continent, interviewed 
Napoleon and Talleyrand in 1802 on behalf of the 
Irish cause, and returned the next year to devote 
his own fortune of £3000 to buying muskets and 
manufacturing pikes. With a few confederates he' 
laid a plot to seize Dublin Castle, and secure the 
person of the viceroy, but the rising proved a com- 
plete failure, and Emmet, who had arrayed himself 
for the occasion in a green coat, white breeches, 
and cocked hat, had the mortification to see nothing 
result from his enterprise but a few ruffianly 
murdei-s. He escaped to the Wicklow Mountains, 
but returning for a last interview with his sweet- 
heart, Sarah Curran (q.v), the daughter of the 
oi-ator, was arrested, put on trial on 19th Septem- 
ber 1803, condemned to death, and hanged the 
following day. Just before receiving sentence he 
delivered a speech which still thrills the reader by 
its noble and pathetic eloquence. See the bio- 
graphy in Madden’s Lives of the United Irishmen, 
3d series, vol. iii. (1846). 

Emmet. See Ant. 

Emollients (from Lat. mollis, ‘soft’), sub- 
stances used to soften the textures to which they 
are applied, as poultices, fomentations, &c., exter- 
nally, and Demulcents (q.v.) internally. 

Emotion; a word used in philosophy ■ndth some 
considerable variety of meaning. The phenomena 
of the mind may be divided into three groups — 
cognitions, emotions, and volitions, into intellect 
or thought, feeling, and will. The emotions taken 
in this sense constitute one of the great groups of 
mental activities. They may be pleasurable, pain- 
ful, or neutral, and may be arranged according as 
they arise directly out of the senses, movements, 
and appetites or not. In the latter case they com- 
prise feelings of freedom and restraint, wonder, 
terror, love, self-complacency, the sense of power, 
anger, love of knowledge, artistic emotions, the 
moral sense, iSfcc. As they combine and pass into 
one another by infinite gradations, a systematic 
and exhaustive classification is impossible. Some- 
times emotion implies that the feeling is keenly 
experienced, so as to occasion mental disturb- 
ance. The expression of the emotions, e.speciallj' 
in the face, was carefully studied by Sir Charles 
Bell ; and Daninn’s Expression of the Emotions 
in Man and Animals (1873) is a monument of 
patient observation and insight. The emotions 
act powerfully on the organic functions of the 
body, as illustrated in blusliing, quicker or slower 
pulsation of the heart, cold perspiration, &c. 
The term feeling is used with even greater laxity 
than emotion. It is sometimes the perception 
we have of extreme objects, of their being hard 
or soft, hot or cold, in which case it is the intellec- 
tual function of sensation, or the sensation itself. 
Again, it may be specifically pleasure, pain, or the 
neutral emotion, or emotion in the indest sense. 
Or it may be used loosely for almost anj’ kind of 
consciousness, as by James Mill. The higher feel- 
ings, as the appreciation of the sublime and beauti- 
ful, approval and disapproval, are often termed 
sentiments. See the manuals of psychology, such 
as Bain’s The Emotions and the Will. 
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Empccinado, Dox Juax Martin Diaz, el, 
one of the leaders of the Spanish revolution of 1820, 
was horn in 1775, and entered the Spanish army in 
1792. He carried on a guerilla warfare against the 
French during the Peninsular struggle, and ac- 
quired great distinction. In 1814 he was appointed 
colonel in the regulai- army, and the king himself 
created him field-mai-shal ; but in consequence of 
petitioning Feidinand, in 1815, to reinstitute the 
Cortes, he was banished to Valladolid. On the 
outbreak of the insurrection in 1820 he took a 
prominent part on the side of the constitutionalists ; 
after the triumph of the absolutists in 1823 he was 
anested, e.xposed in an iron cage to the contumely 
of the passers-by, and finally, -ndiile struggling with 
Ids executionere, stabbed by one of the soldiers. 

Empedocles, a Greek pliilosopher of Agri- 
gentum, in Sicily, lived about 450 B.c. So great 
was the estimation in which he was held by his 
fellow-citizens as a physician, a friend of the 
gods, a prcdicter of futurity, and a magician, 
that they are said to have offered him the sover- 
But being an enemy et tyranny. Ire de- 
clined it, and was the means of delivering the 
community from the dominion of the aristocracy, 
and bringing in a democrac 3 '. There was a tradition 
that he threw himself into the crater of Etna in 
Older that his sudden disappearance might beget a 
belief in his divine origin ; this, however, can onlj' 
be regarded as a mere fable, like the story told bj' 
Lucian, that Etna threw out the sandals of the vain 
philosopher, and thus destroyed the popular belief 
in his divinity. In Matthew Arnold’s poem, Empe- 
docles on Etna, the philosopher is represented as 
superior to vanity and superstition, but moodj' and 
out of sj'inpathy with his contemporaries. 

In Empedocles philosophic thought is bound up 
with poetry and myth even more closelj’ than in 
Parmenides (q.v.). His general jioint of view is 
determined by the influence of the Eleatic school 
inion the physical theories of the Ionic plulosophers. 
He assumed four primitive independent substances 
— air, water, fire, and earth, which he designates 
often bj' the mythical names Zeus, Hera, &c. These 
four elements, as the}' were called, kept their place 
till modern chemistiy dislodged them. Along with 
material elements ho aflimied the existence of two 
moving and operating powers, love and hate, or 
affinity and antipathy, tlie first as the uniting prin- 
ciple, the second as the separating. The contrast 
between matter and power, or force, is thus brought 
out more strongly by Empedocles than by previous 
philosophers. His theory of the univerad seems to 
as.suino a gradual development of the perfect out of 
the imperfect, and a periodical return of tilings to 
the eleiiieiital state, in order to be again separated, 
and a new world of iihenoniena formed. Of his 
opinions on special phenomena may be mentioned 
his doctrine of emanations, by whicl'i, in connection 
with the maxim that like is known only by like, 
he thought to e.xplaiii the nature of perception by 
the sen.ses. He attempted to give a moral applica- 
tion to the old doctrine of the transmigration of 
souls, liis views of which resembled those of 
Pythagoras. The fragments of Empedocles have 
been edited by Stiirz (1805), Karslen (1838), and 
Stein (1852). See monographs by Lonnnal.sch 
(1830), llaynaud (1818), and (jladisc'h (1858). 

Emperor (Lat. hnperator), a title fonnerly 
Iwrne py the heads of the Eoniaii empire, and 
which in the modern world has become the highc.st 
title of sovereignty. In Koine the Impcrium of a 
magistrate, wliether king or cousiil, was the power 
which he possessed of bringing phy.sic.al force into 
oper.ation lor the fnlfilment of his bchest.s. This 
power was conferred by a /w curtula, and it 
loqiiiretl this authorisation to entitle a consul to 


act as the commander of an army. In the case of 
the kings also the iinperium was not implied in 
their election, but was conferred separately, by a 
distinct act of the national will. Now it was in 
virtue of this iinperium that the title iinperat or was 
given to its jiossessor. Far from being an emperor 
in the modern sense, he might be a consul or a pro- 
consul ; and there were, in fact, many imperatores, 
even after the title had been assumed as a pne- 
nomen by Julius Ciesar. It was this assumption 
M'liich gradually gave to the title its modem signifi- 
cation. In republican times it had followed the 
name, and indicated simply that its possessor was 
an imperator, or one possessed of the imperiiun; 
now it preceded it (see CiESAR), and signified that 
he who arrogated it to himself was tne emperor. 
iJor was it, as has often been mistakenly asserted, 
nierely a militaiy command ; it included also the 
supreme judicial and consequently also the adminis- 
trative power ; and under tne empire the office was 
free from the temporal and local limitations which 
had accompanied its enjoyment during the republic. 
J’rom the emperors of the "West the title passed to 
CAiai’iemagiie, t’ne iuunfier oi Vne Mu’iy Aonran 
Empire. AVlien the Carlovingian family expired 
in tlie German branch, the imperial crown became 
elective, and continued to be so until, in 1806, 
Francis U. resigned the title, and irithdrew to the 
government of his liereditaiy dominions, under the 
title, assumed in 1805, of Emperor of Austria. _ Tlie 
title of imperator, like that of ins/teM (Gr., ‘king’), 
was frequently assumed in England by the Anglo- 
Saxon monarchs in imitation of their Eoman and 
Fyzantine contemporaries. In addition to the 
Emperor of Austria, there are now in Europe the 
Emperor of Russia (since 1547; see Czar) and 
Emperor of Germany ( 1871 ) ; and in 1876 the Queen 
of England assumecl the title of Empress of India, 
io addition to those which she bore previously. 
The Fii-st and Second Empires in Franco were 
established in 1804 and 1852; in America there 
have been Haitian emperoi's and hlexican, and the 
empire of Brazil ( 1822) stiU survives. Also, modern 
usage applies the title to sundiy scmi-civiliscd 
luonarchs, such as the mlers of Morocco, Cliina, 
aud Jap.an ; and the Turkish sultans assumed it 
on the fall of the Eastern empire in 1453. 

Emperor Dlotli fSatnrnm carpini), nearly 
related to the silkwonn moths ( Bombycina ). A ith 
the exception of the Death’s Head, it is the largest 



Ilniperor iloth, with Cntcriiilhir, 1’up.v, and Cocoon. 


prilish moth. Its cxp.anco of wings is about llirce 
inches; the female is ni.ainly gray, the male from 
reddish-brown to orange-yellow each wing wars 
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a lai-ge black eye, with surrounding rings. The 
caterpillar is gi-een, with short hair, black cross 
bands, and yellow or reddish tubercles. The 
cocoons are formed internally of stiff convergent 
elastic threads, which resist intrusion, but readily 
admit of egress. The Great Peacock Moth 
(SaturnicL pyri) is a very large European form 
about twice the size of the Emperor. See Silk. 

Emphysema, in Medicine, an unnatural dis- 
tension of a part with air. Emphysema of the 
cellular texture is usuallj’ caused by ,a wound of 
the lungs or upper air-passages, from which air 
escapes durin" respiration into the cellular tissue. 
It maybe confined to the immediate neighbourhood 
of the wound, or may extend all over the body. 
Emphysema is rarely produced otherwise than 
mecnanically ; but in gangrene and after death 
collections of fluid in a state of decomposition 
sometimes give out gases, which penetrate and dis- 
tend the textures ■nith which they are in contact. 

Emphysema of the hings is the name applied to 
two distinct conditions. ( 1 ) Inierlohxilar or cellular 
emphysema, allied to the form described above in 
that it depends on a wound of the delicate lining- 
membrane, and that air occupies the interstices of 
the cellular tissue, is not common, and occurs only 
in childhood. (2) Fesicufar emphysema consists in 
an unnatural distension of some of the natural air- 
cells or vesicles of the lungs, and is almost invari- 
ably present in those who have long sufi'ered from 
chronic bronchitis or asthma, or have in any way 
been obliged to make excessive respiratory efforts — 
e.g. in the blowing of large wind-instruments. The 
walls of the affected vesicles become thinned, and 
may ultimately disappear between two or more in 
contact with each other, so that though the appar- 
ent size of the lung increases, the surface available 
for aeration of the blood is actually much dimin- 
ished, and great shortness of breath results. The 
same process is common in the horse, and familiar 
under the name of ‘ broken wind.’ The only treat- 
ment possible is that of the condition to which the 
eni]5hysema is due ; for the affected vesicles cannot 
be restored to their original condition. 

Emphyteusis (Gr., ‘implanting’), in Roman 
law, a perpetual right in a piece of land, for which 
a yearly sum was paid to the proprietor. It much 
resembled a feudal holding. See Feu, Feudalism. 

Empiricism, the name applied to a school in 
philosophy which admits of nothing as true but 
what is the result of experience, rejecting all a 
priori knowledge. It arose out of the system of 
Heraclitus which is elaborately refuted in the 
Theastctus of Plato, and was abhorrent to the lofty 
idealism of Socrates. Aristotle was an empiricist 
in so far as experience (empciria) was to him the 
realisation of the ideal or formal. The philosophy 
of Descartes established a kind of compromise 
between one part of knowledge regarded as innate, 
and another part as empirical or imparted from 
without. The founder of modem empiricism was 
Locke, who makes experience the basis of all Imow- 
ledge, comprehending alike sensation and reflection. 
Condillac and the other French p7u7osqpAcs, rejecting 
reflection, pushed to an extreme the sensational side 
of Locke’s philosophy, while Berkeley and Hume 
developed it on other lines to widely differing con- 
clusions. The Common Sense school maintained 
that the ground of all knowledge was certain 
primary bmiefs or first principles ; Kant, on the 
other hand, found in posteriori facts of experi- 
ence the fust form of a consciousness which in its 
ultimate development must bceome a priori. The 
two elements. are inseparably united; thus the a 
posteriori element, the facts, exist for us only 
under a priori conditions. This may almost be 
said to mark tlie turning-point of the new philo- 


sophy which has demonstrated that the distinction 
itself is not absolute, or rather that the disthiction 
is itself transcended in the essential unity of know- 
ledge. 

The name empiric is applied also to one who 
depends on the accumulations of experience in any 
branch of knowledge, as in medicine, rather than 
on the_ strictly scientific methods of inference and 
deduction ; and thus the word empiricism is fre- 
quently almost equivalent to quackery. 

The term Empirical Lazes is applied to such as 
express relationships, which may be merely acci- 
dental, observed to subsist among phenomena, but 
wluch do not suggest or imply the explanation or 
cause of the production of the phenomena. They 
are usually tentative, and form stages in the pro- 
gress pf discovery of causal laws. Bode’s law of 
the distances of the planets from the sun is an 
example. 

Employers’ Liability. See Liability, 
MA.STEII AND Servant. 

Ein'poli, a town of Italy, in a beautiful and 
fertile district on the left bank of the Amo, by rail 
22 miles WSW. of Florence and 27 E. of Pisa. 
The collegiate church (1093), with a fine original 
facade, though the rest of the building was consider- 
ably altered in 1738, contains some good paintings 
and sculpture. Pop. C719. 

Emporia, capital of Lyon county, Kansas, on 
the Neosho, a tributaiy of the Cottonwood River, 
61 miles SSW. of Topeka by rail. It has a foundry 
and several flouiing-mills. Pop. 7759. 

Empson, Sir Richard, the unpopular agent of 
Henry VII., was the son of a wealthy citizen of 
Towcester, Northamptonshire, and was trained for 
the bar. In 1491 he became Speaker of the House 
of Commons, and in 1504, now a knight. High 
Steward of Cambridge University, and Chancellor 
of the Duchy of Lancaster. Throughout Heurj^’s 
reign he was employed like Edmund Dudley (q.v.) 
in exacting taxes and penalties due to the croum. 
His conduct, defended by himself as strictly legal 
throughout, was by the people regarded as m- 
faraous and tyrannical, and in the second j’ear of 
Henry VIII. ’s reign he was convicted of tyrannising 
and of constractive treason, attainted, and beheaded 
on Tower Hill with his partner Dudley, 17th August 
1510. 

Emption. See Sale of Goods. 

Empyc'ma (Gr.), an internal suppuration, a 
word now applied exclusively to a collection of pus 
in the pleura. See Pleurisy. 

Empyre'an, a word used by the old meta- 
physical natural philosophers to designate the 
highest region of light, where the purest and most 
raiified elements of fire [Gr. pyr) existed ; and by 
medieval and modem poets to indicate heaven, 
the source of light and the home of the blessed. 

EmpjTClima (Gr. empyreuv, ‘I kindle’), the 
burnecl smell and acrid taste which result when 
vegetable or animal substances are decomposed by 
a strong heat. The cause of the smell and taste 
resides in an oil called empyreumatic, which does 
not exist naturally in the substance, but is formed 
by its decomposition. 

Ems, a river in the north-west of Germanj’, 
lises in 'Westphalia, on the south-west slope of the 
Teutoburger Wald, flows fii-st in a north-west and 
then through a moorj' region in a northern direc- 
tion, and empties itself into Dollart Bay, an 
estuary of the German Ocean, after a course of 
205 miles. It is navigable as far as Graven (139 
miles), and for ocean-going vessels as far as Halte. 
In ISIS it was connected by a canal with the Lippe, 
and thus with the Rhino. A canal uniting the 
Ems with the Jade was in 1889 in progress. 
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Ems, or Bad Ejis, aBatliing-place known to the 
Eomans, and celebrated in Geiniany as early as 
the 14th century. It is situated on the river Lahn, 
10 miles ESE. of Cohlenz by rail. Pop. 6731, a 
number moie than doubled by patients. _ Its Avarm 
mineral springs belong to the class containing soda; 
the only essential difference between the numerous 
springs is in the temperature, varj'ing from 80° to 
135° E., and in the greater or lesser amount of 
carbonic acid gas contained in them. Here in_lS70 
Benedetti got Iris final answer from King AVilliam. 

Emu {JDromccus), a genus of running birds or 
Eatitas in the cassowary family. There are trvo 
species, both Australian — viz. the Common Emu 
{£>. novm Jiollanclice) and the Spotted Enru {D. 
irroratus). They differ from the Cassowaries 
(q.v.) iu several marked features — e.g. the head 
and neck are feathered except on cheeks and 
throat, there is no ‘ helmet,’ nor are there rvattles 
on the neck, the bill is broad, and the clarvs of 
the three toes are almost of equal length. The 
emu is a large bird, standing aborrt 6 feet in 
height. The plumage is like that of the casso- 
Avary ; the colour is predominantly dirll broAvn, 
darker on the head, neck, and rrriddle line of the 
back, lighter beneath. The naked parts of head 
and neck are grayish-blue, the bill_ and feet 
broAvnish. The young are striped aa itlr black. 
The Avings are of corrr-se rudimentary, but the legs 
serA’e the bird aa-cII both in rtrnuing and kicldng. 



Common Emu (Dromitus Jiovcc huUandiw). 


Timid and peaceful in cliaracter, the emu trusts 
to its speed for safety. It is valued on accormt of 
its beef-like flesh, abundant oil, aird edible eggs, 
but Ls unfortunately being destroyed AA’ith too 
great carelessness. The plains of the interior arc 
noAV the cliief haunts ; tire food consists chiefly of 
roots, fruits, and herbage. The note i.s a crrrtous 
boonriirg_ sound. The enru is not polygamorts like 
the' Ostrich (q.v.) ; true pairing occurs. The eggs 
are placed in a scooped-out cavity in the earth ; 
they h.ave a dark-green shagreen appearairce, and 
mcastrje pn an aA'cr.age 4 x 3i iirches. Aborrt forty 
are laid in a sunrrircr ; the male incirbates tire first 
sot, and is therr relieved by the female, Avlto Iras 
by that tiiric finished her laA'ing. Tire period of 
irroub.ation is tlrrcc montlrs. Tire dcA’cIopmeirt has 
been recently strrdicd bv W. A. Il.aswell Linn. 
Soc. Nerv South AValas, 1S87). The Spotted Enru, 
restricted to AVestern Australia, has often bred in 
captirity or attertrpted dotrrestieation in Britain 
and elseAvhere. 

Einiil'sin) or Svxaitasi;, is , a pecrtliar ferment 
preserrt itr tlro^ bitter and sAAcet almond, AA'hich 
AA-'i"'*’ ^ corrstituent of all almond emuUions. 
A\ hen bitter almonds are l)nti-,ed, and avo tor added, 
the emttbin act*- as a ferment on the amygilalin. 


and decomposes the latter into A-olatile oil of bitter 
almonds, prussic acid, grape-srrgar, aird AA’ator (sec 
Almonds, Yolatile Oil ). The vegetable albrtmetr 
of almonds is almost entirely composed of cmulsin 
AA'hich, Avhen separated, is a Avhite substance, soluble 
in Avater, and is distinguished by its remarkable 

f OAA-er of causing the fermentation of amygdalin. 
t consists of carbon, hydrogen, nitrogen, and 
oxj’gen. 

Emulsion is the term applied to those pre- 
parations in pharmacy in AA’lnch oleaginous sub- 
stances are sirspended in Avater by means of gum, 
sugar, carrageen, yolk of egg, &c. The production 
of these emulsions is often not an easy matter, and 
reqrrires judgment and skill. In general it aaUI 
be found that the bulk of the enrrrlsrfier must first 
be taken, AA'hile the oil should only be added little 
by little, rubbing together in a mortar, and taking 
care that it is completely absorbed or emulsified 
before further addrtions. Should too much be 
added, the effect is to throAV orrt most of AA'hat has 
already been incorporated, and it is then almost 
impossible to remedy the error. The emrrlsion of 
cod-liver oil is probably kiroAA'n to all, but tboro 
are many emulsions in Avhich solid srrbstanccs hare 
to be suspended, and to them the directions above 
given are not ahvays applicable. 

Emys, a genus of Slarslr Tortoises, including E. 
lutaria, forrnd in south and middle Europe, North 
Africa, and soirth-Avest Asia. The other species 
are oriental and American. 

Euaiucl (Fr. imail; originally csmail, front 
the same root as melt), the name given to vitri- 
fied substances applied chiefly to tlie surface of 
metals. Enamelling is practised (1) for purposes 
of utility, as in malong the dial-plates of AA'atchcs 
and clocks, coating the insides of culinary vessels, 
&c. ; and (2) for producing artistic designs, por- 
traits, and for ornamental purposes gencially. The 
basis of all enamels is an easily fusible colourless 
glass, to Avhich the desired colour and opacity are 
imparted by mixtures of metallic oxides. Tire 
mass, after being fused together and cooled, is 
reduced to a fine poAvder and Avashed, and the raAv 
material thus obtained is variously applied to tlie 
surfaces to be covered according to the class of 
enamel being made. The Avholc is then expo>-ed 
in a fitr-nace {fired, as it is called) till the enamel 
is melted, Avhen it adheres firntly to the metal. 
The metal most commonly used ns a grouitd for 
enamel is copper; but for the finest kinds of 
enamel- Avork gold and silver are also used. 

Arthtic or Urnamental Enumcllin(j.—lL\m art rs 
of great antinuity ; it aa'os to a limited extent 
practised by tire Greeks ; but enartrels Avcrc rnorc 
largely employed by the Eomans, rrndcr aaIioso 
dotniniorr tire art passed into Gaul and Britain. 
Enamellirrg has also been practiced from a leniolo 
eriod in the East, PeiAsia, India, _ Chinn, and 
apan, under a separate and distinct^ dcvclom 
rnent; brrt there is nothing from Avhich it can Imt 
inferred that the various methods AAjcrc in use 
earlier than in Europe. As a decoration enamel- 
ling Avns more popular and attained to_ greater 
perfection iir the nriddle ages than in classic tinre'". 
It AA-ns extensively practrsed at By/antirrm front 
the 4th until the 1 1th century, and after Avards in 
Itah', in the Ehenish proA'inces, and at lAntows 
in tire south of Fiance. The Byzantine and oy'Y 
early .stjles of cnanrel-AA’ork, doAAii to the bJtn 
century, Avere generally employed in onianrenting 
objects connected AAifli the service of the churcli. 
Enamel aaos .also greatly used in ornnmciiting 
jpAvelry, and ve'-sels in.aile for U'-e or displav m 
the mansions of the rich, .such ns salt-ccijar-. 
coffer-!, cAAcrs, candlesticks, &c. ; but {''pj 
objects AAcre piiiicipally made in the paiutcu 
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enamels introduced in France towards the end of 
the loth century. 

Distinguished with reference to the manner of 
execution, enamel-work may be divided into four 
kinds: (1) Cloison6c, or inclosed, the method of 
the Byzantine school, in which the design is, formed 
in a kind of metal case, generallj’’ gold or copper, 
and the several coloui-s are separated by very 
delicate filigree gold bands, to prevent them run- 
ning into one another. Of this style the grandest 
example extant is the famous Pala d’oro in St 
Markus Church, Venice, some portions of which 
are Byzantine of the 10th century. (2) Champ- 
lcv6, practised by the Rhenish ancf early Limoges 
.schools. In this process the ornamental design, 
or the figures which were to be filled in •ndtli 
colour, were eut in the metal (generally copper) 
to some depth ; and wherever two colours met, a 
thin partition of the metal was left to prevent the 
colours running into each other by fusion when 
fired. (3) Translucent enamel, which had its 
origin and was brought to great perfection in 
Italy, was composed of transparent enamel of 
every variety of colour, laid in thin coatings- over 
the design, which was incised on the metal, gener- 
ally silver, the figure or figures being slightly 
raised in low relief, and marked with the graver, 
so as to allow the drawing of the contours to be 
seen through the ground, instead of being formed 
by the coarse lines of the copper, as in the early 
Limoges' enamels. (4) Surface-painted enamels, 
which may be divided into two stages. The first 
stage, which is known as the late Limoges style, 
sprang up about 1475, and flourished till 1630. 
In this the practice was to cover the metal plate 
with a coating of dark enamel for shadows, and to 
paint on this with white, sometimes having the 
hands and other parts of tlie figures completely 
coloured. The designs of the middle and best 
period were generally taken from well-known 
paintings or engravings of the period, and were 
strongly influenced by the Italian art of the time. 
This style soon degenerated, and gave place to 
the latest or miniature style, which was invented 
before the middle of the 16th century by Jean 
Toutin, a goldsmith at ChUteaudun,' and earned 
to the highest perfection by Jean Petitot, a 
miniature-painter, who was bom at Geneva, 1607, 
and resided long in England, and then in Paris. 
On his method the plate is covered with a white 
opaque enamel, and the colours are laid on this 
with a hair-iiencil, and fixed by firing. The paints 
are prepared by grinding up coloured enamels with 
oil of spike, and when fused by the heat, they be- 
come incorporated with the enamel of the gioiind. 
The earlier ena,mellers of this school occupied them- 
selves with miniatures, sniifF-boxes, watch-cases, 
and other trinkets, till the period of the Revolu- 
tion, when the art fell into disuse in France. In 
England, however, it was carried on u-ith much 
success ; and copies of portraits and pictures on a 
much larger scale than the French miniatures were 
executed by Henry Bone (1755-1834), and the 
German, Karl Muss (died 1824). "Works of this 
description possess the obvious advantage of dura- 
bility ; but those various qualities of texturOj and 
the delicacy of colour for which good works in oil 
or water-colour are pi-ized, cannot be attained in 
enamel copies. The greater part of the artistic 
enamel-work of the present day is of Japanese 
fabrication, and consists of elvisonne work on a 
copper basin. Both in Paris and in Birmingham 
enamel-work of this class has been attempted with 
success ; but designs can be executed in Japan at 
prices which defy the competition of western 
traders. In China both elvisonne and painted 
enamels are made in characteristic Cliinese designs. 
At Jej-pore in India a limited quantity of enamel- 


work on gold is executed in translucent colours 
which pos.sess incomparable brilliancy. Enamel 
inemstations of various kinds are veiy largely used 
in the jewehy, goldsmith, and silveremitli trades 
of Europe. See Gamier, Histoirc dc la Vcrrcric et 
de VErnaillerie (1886); Bowes, Japanese Enamels 
( 1885 ) ; and for enamelled earthenware, see tlie 
article Pottery. 

Enamelled iron.— Since the beginning of the 
19th century many attempts have been made 
to cover iron with a vitreous surface, and several 
patents have been taken for such methods of enamel- 
ling. The chief difficulty in applying enamels to 
iron arises from the tendency of the metal to oxi- 
dise before it reaches the temperat;ire at which 
the enamel fuses, and to become brittle from the 
oxide combining with the silica of the enamel. 
This action being superficial, the mischief is the 
greater in proportion to the thinness of the iron. 
Therefore it is much easier to enamel thick cast- 
iron vessels than thin vessels made of sheet-iron. 
A glass may be made_ by combining either silicic 
acid or boracic acid with a base ; the latter fuses 
at a lower temperature than the former, but the 
glass is much dearer and not so durable as the 
silica glass. The enamels used for coating iron 
consist of a mixture of silica and borax, with 
various basic substances, such as soda, oxide of 
tin, alumina, oxide of lead, iStc. Lead is not, or 
ought not to be, used in the enamel for coating 
culinary vessels. 

A great variety of articles, many of them beauti- 
fully decorated *^in colours, such as grate-fronts, 
clock-dials, panels of different kinds, sign-boards, 
tablets, and name-plates, are now executed in 
enamelled iron at a moderate cost. It is also 
applied to comigated roofing. The effect of heat 
on enamelled iron especially is to expand the 
metal more than the enamel, and cause the latter 
to peel off. Acids find their way through minute 
invisible pores, which exist in the best enamel ; 
and when once they reach the iron, they rapidly 
spread between it and tbe enamel, and undermine 
and strip it off. This kind of action is curiously 
shown % filling an enamelled vessel with a solu- 
tion of sulphate of copper. The acid attacks the 
iron wherever pores exist, and little bends of 
metallic copper are deposited at all such spots ; 
these beads go on growing until they are large 
enough to be veiy plainly seen. This is the severest 
test for tiying the continuity of enamelled surfaces 
to which they can be subjected, as sulphate of 
copper will penetrate the glaze and body of ordi- 
nary earthenware. 

The enamel of teeth is the veiy hard translucent 
white layer covering the working surfaces of the 
Dentine (q.v.) or ivoiy of the teeth of most 
mammals. See Teeth. 

Eliara, a lake in the extreme north of Finland, 
u-ith an area of 550 so. m. and numerous islands. 
It discliarges into the Arctic Ocean. 

Eharca, or Limmu, a kingdom of Africa, SW. 
of Shoa, with an area of over 1100 sq. m., and 
some 40,000 inhabitants. It is a land of forest-clad 
hills, rising beyond 8000 feet, witli tlieir slopes 
covered with the wild coffee-plant. Its people, 
belonging to a stem of the Gallas (q.v.), are mostly 
Mohammedans. The chief town is Saka, near the 
river Gibbe. See Cecchi, Da Zeila allc Fronticre 
del Caffa, vol. ii. (Rome, 1885). 

Eiictcnia. See Co.wmejioration. 

Encnlndn, IManuel Blanco, born in Bueno.s 
Ayres in 1790, studied at Madrid and in the naval 
academy at Leon, and after deserting from the 
Spanish ranks, joined the Chilian revolutionarj' 
party, and sensed with distinction both in the 
artillerj- and in the navy. Appointed second to 
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Lord Cochrane, he hecame rear-admiral in 1819^ 
and major-general of infantry in 1820 ; atid in 1825 
he was appointed head of the army of Chili. He 
was for two months president of the republic in 
1826, governor of Valparaiso in_ 1847-52, _ and 
minister to France in 185^58. He died in Santiago, 
5th September 1876. 

Encampment. See Camp. 

Encaustic Tiles. See Tiles. 

Enceinte (Fr.), in Fortification, denotes gener- 
ally the whole area of a fortified place. See Foeti- 
FICATIOE. 

Enceplialartos. See Cycads. 

Encephalocele (derived from the Greek 
encephalon, ‘the brain,’ and Icclc, ‘a tumour’) is the 
term applied to a tumour projecting through the 
skull in one of the parts wliere the hones are 
incomplete in infancy, and consisting of a protnision 
of the membranes of the brain, containing a portion 
of brain itself. In meningocele the membranes 
onlj’ project. Tlie most common situation of such 
tumours is in the middle line and at the back of 
the head. Suigical interference is scarcely ever 
justifiable, and all that can usually be done is to 
give unifonn support to the tumour, and to defend 
it from injury. 

Enclionclroma is the term employed in 
P.atholo^cal Anatonw to signify an abnormal car- 
tilaginous growtli. Tliese growths most commonly 
occur in connection with the hones, but they are 
not unfrequent in some of the glandular structures. 
See Tumours. 

Encina. or Enzina, Ju,vii de la, the founder 
of the secular drama in Spain, was born about 
1469, not far from Salamanca, at the university of 
which town he was educated. He held successively 
the oflices of secretary to the first Duke of Alv.a, 
musical director in Pope Leo X.’s chapel at Rome, 
and prior of Leon in Spain. He died at Salamanca 
in 15.84. Besides his Caneioncro, a collection of poems 
which went through six editions between 1496 and 
1516, he wrote in 1521 a poor poetical accorrnt of a 
pilgrimage which he made to Jerusalem two years 
ptcriously. But his fame rests on the fact that he 
wrote eleven dramatic poems (Ecprescntacioncs), 
six of a religious cast, hut the other five altogether 
secular, these last the first of the kind to be acted 
in Spain, in 1492. In themselves these pieces 
possess no great merit, being almost destitute of 
plot, .and showing very little dramatic stnreture or 
spirit. 

Elicltc, JoIIA^'^* Feaxz, astronomer, M-as bom 
.at Il.anrburg, September 23, 1791. After studying 
at Gottingen, he served, during the c.ampaign of 
1813-14, in the artillery of the H.anse.atic legion, 
•and in 1815 in the Pmssi.an army, <as lieutenant of 
artillciy. On the establishment of pe.acc ho left 
thp service, .and became .assistant, and afterw.ards 
princiii.al astronomer, in the observatory of Seeberg, 
near Gotha. In 1825, chicliy at the mstigation of 
Bessel, he was c.alled to fierlin .as secretary of 
the Academy of Sciences and director of the 
obsorA’atorja 'While at Gotha, the .astronomical 
prize_ oflcrcd by Cotta w.as awarded to Enckc by 
the judges G.auss and 01ber.s, for his determina- 
tion of the orbit of the comet of 16S0. This led 
him to solve another problem, which had been 
lirojmsed along with the other— vir. tlio distance 
of tlie sun. The solution, by mc.ans of the two 
transits of Venus in 1761 and 1769, is published 
in two separate tracts (Die Entfernung der Sonne, 
Gotha. 1822-21). In 1819 he proved that tlie 
comet discovered by Pons, November ‘26, 181.8, 
revolved in the hitherto incredibly sliort period 
. of about 1200 ilays, and had been already ob«cn-cd 
j in 1786, 1795, and 1S05. It has since gone by 


the name of Encke’s comet, .and has appeami 
regularly; the period of its recurrence being 3-29 
ye<ars, or about 3tV ye.ars (see Comets). Encke’s 
researches on this subject are contained in the 
Transactions of_ the Berlin Academy. In 1830 lie 
undertook to edit the Berlin Astronomical Almanac, 
in whicli he published a number of astronomical 
treatises (sep.arately published, 3 vols. 1866). Four 
volumes appeared of his Astronomical Observations 
at the Berlin Observatory (lSiO-5S). He died 2d 
September 1865. See his Life by Brahns (Lcip. 
1869). 

Enclosures. See CojnioNS. 

Encore {‘.ag.ain’), a French expre.ssion, gener- 
ally used in England by the audience of a theatre 
or concert -room when requesting the repetition of 
the performance of a piece of music. It is not used 
i>y the French themselves, who, in similar circum- 
stances, excl.aim bis ( ‘ twice ’ ). 

Encratites. See Tatian. 

Encrinites, fossil Crinoids, often known as 
stone-lilies. 'They occur very abundantly, and 
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often seem as thick in a limestone or marble bed 
as straws in a com-rick. See CRINOIDS. 

EiiciiiiiTiered Estatc.s Court. In 1849 
a statute was passed to facilitate the sale of en- 
cumbered estates in Ireland, .and constituting a 
court to ■which landlords of such estates nngljt 
apply to direct the sale. Up till 1809 (when this 
court was superseded by the Landed Estates Court, 
de.aling .also with unencumbered estates) this cenrt 
made 3457 s.ales, producing a stmi of £25,190,839. 
See Ireland. 

Encyclical (litcra; cncycUco'), a letter ad- 
dressed by the pope to all his bi‘'hops,_ condemn- 
ing current errors or advising the Christian people 
how to act in rcg.ard to gi-eat public question". 
It dillcre from a Bull (q.v.) mainly in that the 
latter is usually more special in its destination. 
The famous encyclical. Quanta Cura, issued 8tli 
December 1864 by Pius 1X._, was accomp.anicd by 
a Syllabus condemning specific.aliy eighty errors in 
religion, pdiilosophy, and politics. 

Encyclopicdia (from the Greek cnh/Idios, 
‘ circular ’ or ‘ general,’ and paidcia, ‘ discipline _ or 
‘ instniction ’) is in modem usage a work professing 
to give information in regard to the whole circle of 
human knowledge, or in regard to everything in- 
cluded within some particular scientific or conven- 
tional division of it. The character of such woiks 
lias of ncce.ssity v.aried from generation to genera- 
tion, with changing conceptions of the scope ajul 
value of our knowledge and of the mutual rela- 
tions of one dcpaitmont with another. An cncy- 
clop.mdia as such cannot ri«o above the geneinl 
culture of if.s time ; the medieval cnoyclopa'dia will 
be as medieval in the distribution and jicmpective 
of its subjects n.s in the selecting and prc,senting 
of its facts. A.s knowledge has increased it Isas 
become more and inoio necessary, in older to say 
something (and the most inii»ortaiit something) 
about everj'thing, to be content not to say everj’" 
thing about .anything. And while, in the lOtli 
centnn’, one laborious slndont might iiiidertako to 
give the world a consiiectiis of nil that was of worth 
in its literature anil science, a inodcrn vorl; oi 
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similar scope demands the co-operation of hundreds 
of intellects. For the history of the word, see 
"BoQdkh'a EmyMopadie iind Mcthodologie dcr phil. 
Wissenschaftcn (1S66, pp. 34-37). 

Though several of tlie ancient philosophers of 
Greece, and notably Aristotle, carried their investi- 
gations into every department of inquiiy nuthin 
their intellectual horizon, none of them seems to 
have compiled exactly what we now call an ency- 
clopaedia. Speusippus, indeed, is credited with 
something of the sort ; but his works exist only in 
fragments. The great Latin collections of Terentius 
Varro {Renim Immanarum et divinartim Antiqni- 
tates and Disciplinarum Ubn fa:.), dating from 30 
B.C., and the so-called Historia Natiircdis of the 
elder Pliny (23-79 A.D.), may thus be considered as 
the first specimens of their class. The 5th century 
saw the production of a curious and oddly VTitten 
encyclopaedia by Martianus Capella ; in the 7th, 
Isidorus Hispalensis compiled liis Originum sen 
Etymologiarum libri xx, which was afterwards 
abridged and recast by Hrabanus Maurus. Under 
the calif of Bagdad, Alfarabius or Farabi, in the 
10th century, VTote an encyclopaedic work, Ihsa 
Ahdicm — remarkable for its grasp and complete- 
ness ; but this has hitherto been left in manuscript 
( a fine copy is preserved in the Escurial ). Vincent 
of Beauvais (Vincentius Bellovacensis ), who prob- 
ably died in 1264, gathered together, under the 
patronage of Louis IX. of France, the entire know- 
ledge of the middle ages in three comprehensive 
woriis — Speculum Historiale, Speculum Naturale, 
and Specidtmi Doctrmalc, to which an unknown 
hand soon after added a Speculum Morale. About 
the same time Brunette Latini was engaged on his 
Livres dou Tresor (printed in Italian m 1474, and 
in the' original French in Documents iiUdits, 1860). 
The De proprietatibus rerum of Bartholomeus de 
Glanville deserves mention as being of English 
origin and highly successful in its day. Written 
about 1360, this became exceedingly popular in the 
translation (1398) by the Comishman John Trevisa. 
In 1541 the name Cyclopredia is first used as the 
title of a book by Kingelberg of Basel, and in 1559 
Paul Scalioh styles his work Eneyclopmdia seu orbis 
disciplinarum turn sacrarum turn profanarum. 
Among the numerous encyclopedias of the 17th 
century it is enough to mention Antonio Zara’s 
(Venice, 1615) and Alsted’s (7 vols. fol. Herbom, 
1630), both in Latin; Moreri’s Grand Dictionnaire 
historique (Ljmns, 1674), which reached a 20th 
edition in 1759 ; Hofmann’s Lexicon Universale ( 2 
vols. fol. Basel, 1677; 4 vols. fol. Leyd. 1698), which 
was the first attempt to bring the whole body 
of science and art under the lexicographic form ; 
Thomas Corneille’s Dictionnaire des Arts et des 
Sciences (2 vols. Paris, 1694; and most famous of 
all, Bayle’s Dictionnaire historique et critique (4 
vols. Rotterdam, 1697), which was mainly designed 
as corrective and supplementary to IMoreri. This 
last appeared in several English editions generally 
more or less expurgated or modified, as in that 
issued at London ( 10 vols. fol. 1734r-41 ) ; and J. G. 
de Chaufepie published a Nouveau Dictionnaire as 
a supplement (4 vols. Amsterdam, 1750). It was 
in the course of the 17th century that encyclo- 
pedists began regularly to employ the vulg.ar 
tongues for their work, and to arrange their 
material alphabetically for convenience of consulta- 
tion. Of the vast Bibliothcm Universale, planned 
by Coronelli to fill 45 folio volumes, only a small 
portion saw the light (Venice, 1701-6). The series 
of great encyclopedic worlcs in modern English 
practically began by the anonymous Universal, 
Historical, Geographical, Chronological, and 
Classical Dictionary (2 vols. 1703), and the Lexicon 
Tcchnicum of Dr John Harris (Lond. 1704). 
Ephraim Chambers followed in 1728 with his Cyclo- 


pedia, or 'on Universed Dictionary of Arts and 
Sciences (2 vols. fob), which presents a distinct 
advance in the constniction of such works, the 
author endeavouring to give to his alphabeticallv 
arranged materials something of the interest of a 
continuous discourse by a system of cross references. 
A sixth edition of tins popular work appeared in 
1751-52, and a supplement in 2 fol. vols. in 1753. 
Dennis de Coetlogon published An' Universal 
History of Arts and Sciences (2 vols. fol. Lond. 
1745). A revised and enlarged edition of Chambere’s 
was published in 1778-88 bj' Abrabam Rees, who, 
besides incorporating the supplement with the main 
body of the work, added a large amount of original 
matter. 

It was a French translation, by John Mills, 
of Chambers’s CyelopaRia which originally fonned 
the basis of that famous Encycloptdie which, 
becoming in the hands of D’Alembert and Diderot 
the organ of the most advanced and revolution- 
ary opinions of the time, was the object of the 
most violent pereecution b3’^ the conservative party 
in church and state, and sufiered egregious mutila- 
tions at the hands not only of hostile censore but of 
timorous printers. So thoroughly was it identified 
with the philosophic movement oi the time that the 
term Eneycloptclistc became the recognised designa- 
tion of all attached to a certain form of philosophy. 
Appe.aring at Paris in 28 vols. between 1751 and 
1772, it was followed bjf a supplement in 5 vols. 
(Amst. 1776-77), and an analj'tical index in 2 vols. 
(Paris, 1780). Voltaire’s Questions sur VEncyclo- 

£ £die (1770) formed a kind of critical appendix. 

a Porte’s Esprit de V Encyclopedic (Pans, 1768) 
gave a r6sum6 of the more important articles, and 
under the same title Hennequm compiled a similar 
epitome (Paris, 1822-23). Numerous editions of 
the whole work, more or less expurgated or recast, 
were issued outside of France ; and many minor 
encj’cloptedias, such as Macquer’s Dictionnaire 
Portatif des Arts et Metiers (1766), Barrow’s New 
and Universal Dictionary of Arts and Sciences (1 
vol. fol. 1753), and Croker, 'Williams, and Clerk’s 
Complete Dictionary of Arts and Sciences (3 vols. 
fol. 1766), were to a considerable extent quanied 
out of their massive predecessor, or moulded accord- 
ing to the method expounded bj’ D’Alembert in 
his preliminary dissertation. In 1780 a privilege 
was obtained by C. J. Panckoucke for the publica- 
tion of an Encyclopedic Mtthodique, ou par Ordre 
des Matidres, which was at first intended to be little 
more than a reanangement and supplementing of 
the matter of Diderot’s work ; each main subject 
having a separate ‘dictionary’ for itself. But its 
method was too much for it ; the scheme, though 
166 vols. had been issued by 1832, was never com- 
pletely realised. 

Between 1768 and 1771 there appeared at Edin- 
burgh in 3 vols. 4to the first edition of the Encyclo- 
pedia Britannica, which was from the beginning 
a kind of compromise between the alphabetical 
and the scientific distribution of subjects. Colin 
Maefarquhar, Andrew Bell, and William Smellie 
share the credit of the plan. Biographical and 
historical articles were first introduced in the 2d 
edition (10 vols. 4to, 1776-1784). The third edition 
(18 vols.) was completed in 1797; the fourth (20 
vols.) in 1810 ; the fifth, a mere reprint, in 1817. 
To the sixth edition (182.3) Constable, the publisher, 
prefixed the well-known volume of preliniinarj’ 
dissertations bj’ Dugald Stewart, PlajTair, Ac. 
The seventh edition, edited bj- Maevej’ Napier, was 
miblished bv’ Messrs Black between 1830 and 1842. 
The eighth (21 vols. and index) appeared 1853- 
61, under the editorship of Dr Thomas Stewart 
Traill ; and the ninth, edited bj- Professors Thomas 
S. Ilajmes and W. Robertson .Smith, was completed 
in 24 vols. in 1875-88 (Index, 1889). This last 
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edition was issued in America Loth by its Scottish 
publishers and by a so-called ‘piratic’ firm which 
also brought out the Encijdopmdia Americana 
(vol. i. 1883) for the purpose of giving additional 
information about matters of ‘American’ interest. 

During the period that the Encydopmdia Britan- 
nica has thus been growing from edition to edition, 
numerous important encyclopaidias have appeared 
in English— tlie Edinburgh Encydo 2 ncdia { 18 vols. 
1810-30), edited by Sir Daidd Brewster; Wilkes’s 
Encydopmdia Londincnsis (24 vols. 4to, Lond. 1810- 
29) ; Encydopmdia Perthcnsis (23 vols. Edin. 1816), 
a striking proof of the energy of its compilers, 
Aitchison of Edinburgh and Morison of Perth ; the 
Encydopmdia Metropolitana (30 vols. 1818^5), 
aiTa'nged, according to a philosophic plan by Cole- 
ridge, in four divisions: (1) pure sciences, (2) 
mi.ved and applied sciences, (3) biogi'aphy and 
historj', and (4) miscellaneous and lexicographic 
articles ; the Penny Cydopmdia, edited bj' Charles 
Knight for the Society for the Diffusion of Useful 
Knowledge (29 vols. (2 supplemental) 1833-46); 
and the English Cydopmdia (22 vols. 1853-61 ; a 
synoptical index, 1862 ; four supp. vols. 1869-73 ), 
founded on the copyright of the Penny Cyelo- 
jimdia, but rearranged into four divisions — 
geography, natural historj’, biogi’aphj’, and arts 
and sciences. In spite of the value of much of its 
material, this last encyclop.'edia, like Panckoucke’s 
vast enterprise and Coleridge’s ingenious scheme, 
furnished another proof that no encyclop.'edia can 
well be thoroiighlj' popular which is not e.xecuted 
on the plan of a single alphabet. It is partlj' their 
rigid adherence to tliis method that has given their 
success to the popular Genii.an encyclop.'cdias. 

The encyclop.xdia now knoira as Brockhaus’s 
Convcrsations-Lcxihon, which was started bj’ Lobel 
at Leipzig in 1790, and passed into the hands of 
F. A Brockhaus in 1808, gave a great impetus to 
the production of similar works. It is still one 
of the most popular of Gennan encyclop.'cdias 
(13th ed. ilhist. 16 vols. 1882-87; supp. 1887). 
Its principal rivals are Pierer’s, and Meyer’s Kon- 
vcrsations-Lcxikon. The former (Altenbiirg, 18*22- 
30, 26 vols., with 14 supplemental vols. 1840-56) 
has somewhat lost ground as a work of general 
reference ; while the latter has become in com- 
pleteness and compression the best work of its 
kind (1st ed. 15 vols. Leip. 1857-00; Sd ed. 
1874-78; 4th ed. 1885, &c.), a striking characteristic 
being the free use made of maps, t.abular con- 
spectuses, woodcuts, and lithograpliic illustnations. 
'Tlie Brockhaus Lexikon became the basis, more 
or leas entirclj', of encj'clmi.'cdias in most of 
the civilised languages of iMvoga— Encyclopedia 
Espaholu (Madrid, 1848-51); Kirova Encidopedia 
Popolarc Italiana (Tvmw, 1841-51); Nordish Con- 
vcrsaiions-Lcxihon (5 vol.s. Copenhagen, 1858-03; 
3d edition, 1883, &c.); Svcnshl Konvcrsaltons- 
Lexihon (4 vols. Stockholm, 1845-51 ; since re-issued 
with supplements). Four English works were 
professcdlj' founded on it — Encydopmdia Ameri- 
cana (14 vols. Phila. 1829-1840) ; Kciv American 
Cydopmdia (10 vols. Kew York, 1858-64), edited 


predia, edited bj* Dr J. M. Boss (4to, 6 vols. Edin. 
1879; afterwards issued in London imder tlie title 
of Students’ Encydopmdia of Universal Knowledge ) ; 
Heck and Baird, Iconographic Encydopmdia (4 vols., 
2 vols. plates. New York, 1800); Br.and and Cox. 
Diet, of Science, Lit,, and Art (3 vols. 1805-07; 
new ed. 1875); the National Encydopmdia 
1884, &c. ) ; and Blackie’s il/odcrn Cydopmdia (Svo, 
Lond. 1889, &c.). Nor should we omit Laronsse, 
Grand Diet, du XIX‘ siicle (4to, Paris, 1878); 
Chevreuil, Grand Diet, illnstrd (4to, Palis, 1SS3); 
and Dreyfus, La Grande Encydoptdic (4to, 18S5, 
&c.). Parrj'’s Encydopmdia C’nniorcnws (1802-03) 
is of interest. 

Among all European encj’clop.'cdias (and a few 
onlj' have been mentioned ; for eveiy leading 
language could furnish a list) one stands out ns a 
unique example of protracted production. A defect 
inherent in the eonstitution of eveiy largo encyclo- 
picdia brought out in successive volnme.s is that, as 
reg.ards liter.ature and the progiessive sciences, the 
e.arlier portions are passing out of date before llic 
later portions have come into existence. This 
characteristic is almost caric.atured in the famous 
Allgemeinc Encyclopddic der IVissenschaftcn vnd 
Kiinste, which was originallj’ undertaken bj’ Pio- 
fessors Ersch and Giuber in 1818, and has since 
continued slowlj* to appear in three several sections 
of the alphabet up to the present time. Tliere 
have alreadj’ .appe.ared some 170 volumes, m.any 
of tiieni containing the most elaborate monographs 
on individual subjects to be found in liter.ature. 
Even tills work looks small when compared with 
the gi’eat Chinese cyclop.'edia in _ 5020 Chinese 
volumes (6109 general headings), printed at Pekin 
in 1720 bj’ command of the Emperor Knng-Hi. _ It 
was restneted to a hundred copies, one of which 
reached the British Museum in 1878. 

An attempt to remedy tlie defect of protracted 
production has frequently led to the issue of supple- 
mental volumes, planned so ns to bring uji the 
earlier articles to the same time-level as the later 
.articles. And in more than one instance (notably 
Brockhaus’s and Meyer’s Konvcrsations-Lcxihon, 
and Appleton’s American Cydopmdia) this h.'is 
culmin.ated in the issuing of an Annual Cydopmdia 
on the same general lines. 

In contrast with the larger encyclop.xdias may be 
mentioned the modem attempts to boil down the 
circles of the sciences into portable form. Thus 
Brockhaus issued a Kleincres Coni'crsationpLexihon 
(4 vols. Leip. 1854-50; 4th cd. 2 vols. Leip. 1885); 
hlever’s Kon versations-Lcxihon is admirably epitom- 
ised in Mej-er’s llandlcxihon (4th cd. 2 vols. Leip. 
1888) ; and Spemann issues a pocket cncyclopicdi.a 
(Kiirschner’s) which is a model of coinjire.-sion. 
Similar English jiroductions are Beeton’s Encydo- 
predia (2 vols. Svo, Lond. n.d.); Beetons Dic- 


ed. 10 vols. 1873-70); the Popular Cydopredia (7 
vols. Glasgow, new cd. 1883); and Chambers’s 
Encydopmdia (10 voD. Edin. 1800-08, edited by 
Dr Andrew Findlatcr; new cd. 10 vols., cditctl 
bj'. David Patrick, 1888-92). In this, the new 
edition, Chambers’s Eneydopadia, alreadv tlie best- 
known book of its class in the Englisfi-spcaking 
world, has been entirely i-ec.ast nnd rewritten. 

Other English eycloiwdias that require mention 
are Colnngc, National Encydopmdia (New York, 
1872, ^cc. ); Johnson’s Illustrated Universal Cydo- 
]-erdia (4 vols. New York, 1874-78); the Globe (Jyclo- 


Cox’b Little Encydopmdia of Common Things {Svo, 
Lond. 1882; 3d ed. 188-4) ; Champlin’s Young/olhs 
Cydopmdia of Persons and Places {ISBO) •, llnzcU-s 
Annual Cydoprcdic Pceord (4tb cd. 1889); .S.ampson 
Low’s Pocket Cydopmdia (1889); Phillip’s 
of Facts (8vo, 1830 ; and later without date). 

Special Encydopmdias . — ^This class has naturally 
become more and more numerous; though in man} 
cases the works are neither de.signatcd oncj’clnp.'cdia 
nor dictionaiy. A valuable seric.s is ^Il•ycrs 
Fach-Lcxika (general historj-, ancient historj, 
philosojihj', gcogi-aphj', &c.),* which np])lic-s ‘be 
inethod of the ‘dictionary’ to tlie treatment m 
individual subjects in separate volumes; thus ''''ler- 
ing from Lardncr'.s Cabinet Cydopmdia, and tbe 
Encydojimdia Metropolitana, wliicli were practi- 
callj- a seric.s of treatises. 
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Adulterations. — Baudrimont, Diet, ties Alterations 
(6th ed. 8vo, Paris, 1882). 

Agbicoltube. — Loudon’s Encyclopmdia of Agricul- 
ture (8vo, Lond. 1828) ; Wilson, Mural CyclojxEdia (4th 
ed. 1848); Morton (2 vols. Glasgo-w, 1855); Barral 
( French, Paris, 1888, &c., very full ). 

Anthropology. — Bertillon, Diet, des Sciences Anthro- 
pologiqties (,8vo, Paris, 1882 et seq . ). ■ . 

ArohjEology or Antiquities. — General : Bose 
(French, 12ino, Paris, 1880). Greek and Roman : Smith’s 
Dictionary ed. 1849) ; Daremherg and Saglio (French, 
4to, Paris, 1877, &c.) ; Baumeister, Denkmdle)' (8vo, 3 
vols. 1884-89). Cliristian : Smith (8vo, Lond. 1875-80); 
Martigny (French, 8vo, Paris, 1877); Kraus, Real- 
cncyklopiidie (8vo, Freiburg, 1880, &c.). German: 
QroctzingoT, Meal-Lexikon (8vo, Leip. 1882, &o.). 

Architecture.— Stuart (3 vols. 8vo, Lond. n.d.) ■ 
Gwilt (8vo, Lond. 1842; new ed. 1867; revised by 
Papworth, 8vo, Lond. 1888) ; Diet, of Arch. (Arch. 
Publ. Soc. 4to, Lond. 1854-89) ; Viollet le Due (10 vols. 
8vo, Paris, 1858-68); Bose (French, 4 vols. 8vo, Paris, 
1876-80) ; Audsley, Popidar Diet, of Arch, and the 
Allied Arts (Liverpool, 1878, &o.); Mothes, Illuslriertes 
Baulexikon (4th ed. Leip. 1881, &c.). 

Arts, Fine. — Dictionnaire de VAcad&mic des Beaux- 
arts (Paris, 1858, &e.); Waldow, III. EncyklopSdie dcr 
grapkischen Kilnste (8vo, Leip. 1880, &c.) ; Bose (French, 
8vo, Paris, 1883) ; MuUer, Lexikon dcr Bildenden Eiinste 
(Leip. 1883). 

Astronomy.— Herpin’sDictiOJinau'c (Svo, Paris, 1875); 
Gretsohel’s Lexikon ( 8vo, Leip. 1882 ). 

Bible. — Jones (1827), Smith (1860-63), Kitto (2d ed. 
1870); Eadie (14th ed. 1873). See Religion. 
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1882, &o.); Wurtz (new ed. 1889, &c.). 
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Commerce. — Haushofer, Sartlehen’s Eandlexikon 
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Simmond’s Dictionary (1883) ; Sacre (French, Svo, P.aris, 
1834). 
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Dram.!.— J. O. Halliwell, Dictionary of Old English 
Plays {8vo, LonA 1860); Oppenheim and Gettke, Deutsche 
Thcaier-Lcxikon (Svo, Leip. 1886) ; W. D. Adams, 
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&c.) ; Lami, Diet. Encyclopldique (Svo, Paris, 1881, &c.). 

INSUR.VNCE. — Walford’s Cyclopccdia (1871, &o.). 

Journalism. — Sell’s Worldbs Press (Svo, 1889). 

Knighthood, &c. — Haydn, Book of Dignities (1851) ; 
Maigne’s Diet. (Paris, 1861); Genouillac’s Diet. (Paris, 
1862). 

Law. — Bouvier’s Dictionary (14th ed. Phila. 1870); 
Holtzendorff, EncyklopSdie dcr Mechtsicissenschaft (2d 
ed. Svo, Leip. 1875-77 ) ; Sweet’s Dictionary (Svo, LonA 
1882); Wharton’s Dictionary (8th ed, edited by Lely, 
Svo, Lond. 1889). 

Literature. — English : Chambers’s Cyclopadia (Edin. 
1843; newed. 2 vols. 1885); Allibone’s Critical Diction- 
ary of English Literature ( 1859-71 ) ; H. Morley’s Library 
of English Literature (1876-81), and compare article 
Bibliography. American : Duyckinck’s Cyclopccdia 
(Svo, Phila. 1877). General : Vapereau, Diet. Universel 
des Littiraturcs ( Svo, Paris, 1876). 

Materia Medic a, — Wahltuch (Svo, Lond. 1868); 
Dujardin Beaumetz’s Dictionnaire (Paris, 1882, &c.). 
See the article Pharmacopceia. 

Mathematics.— Klugel’s WOrtcrbuch ( 1803-31 ; supp. 
by Griinert, 1833-36); Montferrier’s Dictionnaire (Paris, 
1835-40); Hoffmann’s WOrtei'btich (Svo, Berlin, 1858); 
Sonnet (8vo, Paris, 1867). 

Mechanics. See Engineering, supn-a. 

Medicine. — Copland (Svo, Lond. 1858); Cooper’s 
Diet, of Pract. Surgery and Ency. of Surgical Science 
(2 vols. 1861-72); Dunglison (8vo,Phila. 1874) ; Ziemssen, 
Cyclopmdia of the Practice of Medicine (18 vols. Lond. 
1875-81); Eulenburg, BcalcncyklopSdie (Vienna, 1880-83, 
13 Bde. ; 2d ed. 1884, &c.) ; Dechambre, &o.. Diet. Ency. 
des Sciences Medicates (Svo, Paris, since 1864 in progress); 
The International Ency. of Surgery, ed. by Dr Ashuist 
(0 vols. 1882, &c., Macmillan) ; Quain’s Diciionaj-y (Svo, 
Lond. 1882) ; Littre’s Dictionnaire (15th ed. Paris, 1884); 
Tuson’s edition of Colley’s Cyclopadia of Practical Mcceipts 
(2 vols. Lond. 1884) ; Bouchut and Despres’ Dictionnaire 
(8vo, Paris, 1885); Heath’s Diet, of Pract. Surgery (2 
vols. Svo, Lond. 1886). 

Military Science. — Toyle, il/ff. Diet (1876) ; Poton’s 
Handieorlcrbuch (Svo, Bielefeld, 1877-80); Lacroix’s 
Encyclopldie (Svo, Paris, 1880) ; Wilhelm, Diet, and 
ffa<:c«ccr( Svo, Phila. 1881); Chesnd, Diet. Encyel. (2 vols. 
Svo, Paris, 1881 ). 

Missions. — Brown (3 vols. Svo, Edin. 18.54 ) ; Newcomb 
(Svo, New York, 1856). 

Mohammedanism. — Hughes (Svo, LonA 1885). 

Music. — Lichtenthal (Svo, Milan, 1826); Grove (Svo, 
LonA 1878, &c.); Mendel, Conversations-Lexikon (2d ed. 
Berlin, 1881, &c.); Riemann (Svo, Leip. 1882); Bisson 
and Lagarte (Svo, Paris, 1884). 

Mythology. — Roman and Greek : Smith (3 vols. 1843- 
48); Roscher (Svo, Leip. 1884, &c.). General: Vollmer 
(Svo, Stutt. 1836). 

Natural Sciences. — Encyclopedic par Professeurs du 
Jardin du Moi (68 vols. including plates, Strasburg and 
Paris, 1816-30); Trewendt’s NncyWopddiV, a vast work, in- 
cluding Botany, Chemistry, kc., in course of publication. 

Naval Science, — Encyclopmdia (Svo, Phila. 1881). 

Painting. — Satclet, Diet, des Arts de Pcinture, Sculp- 
ture (5 vols. Paris, 1792) ; Champlin, Cyclopmdia of 
Painters and Painting (4 vols. Lond. 1888). 

PHILOLOGY. — B. Schmitz, Eneyklopadie der philolog. 
Stadiums dcr neu. Sprachen (Svo, Leip. 1876) ; Boeckh, 
Eneyklopadie und Mcthodologic dcr philolog. Vfissen- 
schaften (Svo, Leip. 1886) ; Korting, EncyklopSdie und 
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Method, da- cnglisckcn Phil. (8vo, Heilbronn, 18S0), and 
EncyUopadic vnd Method, der roman. Phil. (8vo, Heil- 
bronn, 1888); Grober, Grundriss dcr rom. Phil. {8vo, 
Strassbiirg, 1888). . o.- \ 

Philosophy. — Franck, Dictionnairc {Svo, Pans, 1875) ; 
FToack, Handworterbuch (8vo, Lcip. 1877-79) ; Fleming’s 
Vocabulary of Philosophy, edited by Prof. Calderwood 
{Svo, Lend. 1887). 

Physical .Sciences. — ^Karsten (Svo, Leip. 18.57) ; Eod- 
well’s Dictionary (Svo, Lond. 1871); Lomiiiel’s Lcxilon 
(Svo, Leip. 1882). 

Political Economy. — Jlacleod (Svo, Lond. 1863); 
Bocc,aTdo, Dizionario (Svo, 1874, &c. ); S.ay, Diction- 
nairc dec Finances (Svo, Paris, 1883). 

Politics. — Gamier Pages, Diet. Politique (6th ed. 
Svo, Paris, 1860) ; Block, Diet. Gen. de la Politique (2 
vols. 8vo, Paris, 1863-64); Diet, de f Admin. Fran faisc 
(Svo, Paris, 1877). 

Quot.vtions. — Dictionary (12mo, Lond. 1824); Diet. 
Greek, Latin, and Modern Languages (Svo, Land. 1858) ; 
Hoyt and IVard, Cyclopccdia, English and Latin, &c. (5th 
ed. Svo, Lond. 1884) ; and works of a like kind by Riley 
(Bolin), Bartlett, Brewer, &c. 

Religion and Theology. — Schenkel’s Bibel-lcxikon 
(5 vols. Leip. 1868-75) ; Blunt’s Dictionary (Svo, Lond. 
1872) ; Lichtenberger, Diet, dcs Sciences Ecligicuscs (Svo, 
Paris, 1877, &:c.) ; Herzog, Eealencyklopadie {22 vo\s. Svo, 
Gotba, 1854-66 ; new ed. by Herzog, Plitt, and Hauck, 
18 vols. 1877-^, greatly altered), Eng. ed. by Philip 
Sebaff (Svo, Edin. 1883, &c., with supp. ); Addis and 
Arnold, A Catholic Dictionary (Svo, Lond. 1884) ; 
Riehm’s Handworterbuch dcr Biblischcn Altcrticnier (2 
vols. Leip 1884); H.agenbach’s HncyHopaWic imrf ilfct/io- 
dologie (11th ed. by K,autscb, 1884 ) ; Rabiger’s Encyclo- 
pecdia, translated by JIaepherson (Svo, 2 vols. 1884-85) ; 
Encyclopcedia of Living Divines, by Sohaff and Jackson 
( Svo, Edin. 1887 ) ; Bonham, Dictionary of Eeligion (1887 ) ; 
Holtzmann and Zdpffel, Lexilon (2d ed. Leip. 1888). 

Rural Sports.— Blaine(8vo, Lond. 1840; newed. 1870.). 

Eiulcinic (from cn, ‘among,’ and demos, ‘the 
people’), a tenn applied to diseases which aflfect 
numbere of persons simultaneously, in sucli manner 
ILS to show a distinct connection with certain 
localities. Endemic diseases are usually spoken of 
as contiasted vi-ith Epidemic (q.v.) and .Sporadic 
(q.v.); endemic indicating tliat a disease infests 
habitually the population within certain geo- 
OTaphical limits, and also that it is incapable of 
iieing transferred or communicated beyond those 
limits ; while, on the other hand, a disease is termed 
epidemic if it is transmitted without reference to 
locality, and sporadic if it occurs in isolated in- 
stances only. It should be mentioned, however, that 
it is quite possible for an endemic disease afterwards 
to become epidemic, and many of the best knowm 
fonns of complaint, such as cfiolera, yellow fever, 
&c., have a well-defined local h.abitat or place of 
incubation, in which they oiiginatc and subse- 
quently spread to surrounding (list ricts. The theory, 
a<y;ordingly, of endemic diseases is, that they are 
in some way or other connected with the soil — the 
result of tenestrial induences, or miasms— oi poisons 
"cnerated within tlie earth, or near its surface, and 
(litrused tlirough the air, so as to be weakened in 
proportion to the distance from the source of the 
poison. _ Snell poisons are always obsen-ed to be 
more vinilcnt in summer than in winter — more 
dangerous at night, wlien the vapoure are con- 
centrated on the surface of the soil, than in the day- 
time — more abundant in the jdains, and in close 
confined places, than at a certain degree of eleva- 
tion — more_ easily c.arricd in the direction of the 
wind than in the opposite — and veiy often arrasted 
altogether by water, or by a belt of forest or other 
luxuriant vegetation. In all these paiticulars, 
endemic arc difl'erent from cjiidrmic dise.xscs, which 
l>car no very obvious relation to the .soil, and are 
notobseivca to be considerably mmlified cither by 
the prevailing winds or the period of the day or 
night at uhicli cxtiosure to thcii inlluonce take® 
]>iacc. 


- 'The most marked type of an endemic dise.ase is 
Ague (q.v.) or Intenuittent Fever, wliich has all 
the habits mentioned above, and is to so marked ,a 
degree a denizen of particular tracts of country as 
to lead to their being in some instances almost 
depopulated. Many jdaces in Italy are a prey to 
the aria cattiva or il/(wario (q.v.), as it is popufarlv 
called ; and hence, no doubt, even more than fo'r 
protection from human foes, the custom so pre- 
valent in that country of building the villagcs'on 
the tops of hills, so as to secure immunity from the 
poisonous vapoure raised by the solar heat from 
the plains lying on either side at the base of the 
Apennines. Terrestrial miasms, or such poisons as 
generate endemic diseases, are usually found in the 
neighbourhood of niarehy flats, or of uncultivated 
tracts of land at the confluence of rivers, or where 
a delta, or a wide channel subject to overflow, is 
formed at the upper end of a lake. In proportion, 
too, as the heat of the sun is greater, the tendency 
to malarious emanations is increased ; and in the 
tropics, accordingly, large tracts of jungle ami 
forest are often rendered absolutely uninhabitable 
and almost impassable at certain seasons by the 
invisible and odourless germs of intermittent, re- 
mittent, and even continued Fevere (q.v.), which 
are more fatal and unmanageable than the most 
terrible epidemic pestilences to 'those who are 
exposed to them. Such diseases are almost always 
sudden in their mode of attaek, and they indicate 
the range of their influence by the number of 
persons attacked ; but they are wholly free _ in 
most cases from the suspicion of commnnkation 
by Contagion (q.v.), whicli is so frequent in tlie 
case of epidemic diseases. The precise n.ature of 
the nialanous poison, though generally believed t(j 
be of the germ order, has never yet been jliscovcrcd 
with any approach to exactness. It is kno\vn, 
however, to be almost invariably checked by 
drainage and cultivation of the soil; and hence 
many' places in Europe, formerly veiy productive 
of endemic disea.ses such as ague, have now ceased 
to be so, as in the case of the 'Tuscan Maremma, 
and some parts of Kent and Essex, and of the 
Lothians in Scotland. . The Eucal.yptus-truo 
{Eucalyjyfus glohuhis) is said by several aulhontics 
to have a veiy beneficial inilucnce on malnnril 
districts, but this is a disputed point,' and .nt 
best is probably’ quite as much due to the rajud 
growth and widespreading nature of the rooh 
of the Eucalyptus, which thus efficiently’ diain 
the soil, ns to any’ eflect produced by the essen- 
tial oils given off in a vaporous condition from the 
branches. 

Einlcrby Land lies in 05° 57'S. lnt., 47°20 
PI long., discoveied by John Briscoe in 1831, on a 
whaling voyage, and named in honour of his cm- 
ploy’er, Samuel Enderby, an adventuious D’!''*”” 
merchant, and the maternal grandfather of 
Gordon. His fleet of whalers firet roumlw tlic 
Horn, and actually’ opened up the Southern Ocean, 
discoveied tlie Auckland Islands, and carried tlie 
first batch of convicts to Botany Bay. Bri'C'"', 
from .sti-es.-, of weather and extreme cold, could not 
nppioach Enderby Land within 20 or 30 niilC'j^, luiu 
was thus unable to sav whether it was an I'huu 
or a strip of continental coast. 

Eiulicott, John, colonial governor of 
chiisetts, was born at l)orchest<‘r, P.iigland, i 
15S9, and landed a.s manager of the plnntntiou . " 
Nauiiikeng (Salem) in 1628. Giving place m K'- J 
to John Wintlirop, he liejuled a s.aiigiiiiiary ’ 
tion against tlie Indians in 1630, was di'pu'.’’ 
governor in 1641-41, lO.'iO, and 16-51, 
in 1644, 1619, 10.50-.5.3, and 16.55-65. Emlico U wa 
an austere I’urit.an, clwlorie, bcneyoleiil, and om 
He died at Boston, Iffaicli 1.5, 100-5. 
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Endive [Cichorhim Endivia), an annual or 
biennial plant, of the same genus with Chicory 
(q.v.), has been in cultivation since classic times 
as a garden vegetable, its blanched leaves being 
much used as a salad. The green-curled variety is 
the staple one, the white-curled is good for summer 
and autumn,- and the broad-leaved is used for 
stews and soups. In Britain the seed is usually 
so^yn from the middle of May to the end of June, 
and by a little care and protection plants may be 
kept fit for use throughout most of the winter. 

Eiidliclicr, Stephen Ladislas, a systematic 
botanist, was born in Hungary, June 24, 1804. 
He was destined for the priesthood, but in 1827 
commenced botanical and linguistic studies, and in 
1840 he became professor of Botany in Vienna. 
Much disturbed by the events of 1848, he fell into 
melancholy, and in 1849 put an end to his own life. 
His Genera Plantarum (1836-40) has had gi-eat 
influence on succeeding botanists. 

Endocarditis, disease of the internal surface 
of the heart, resulting in the deposit of fibrin upon 
the valves. See Heart (Diseases of). 

Endocarp. See Fruit. 

Eudoderm. See Ejibryologv. 

Endogamy. See JIarriage. 

Endogenous Plants, or Endogens, a name 
applied by Bindley to monocotyledons to exiwess 
an enoneous view of the difterence in tlieir usual 
mode of stem-thickening from that of dicotyledons, 
and now wholly disused by botanists. See Mono- 
cotyledons j also Dicotyledons, Bark. 

Endomorph is the name given to a mineral 
which is inclosed within another mineral, the 
latter being termed a perimorph. Such inclusions 
are very common in the constituent minerals of 
crystalline schistose and igneous rocks. See Kock. 
-Endophagy. See Cannibalism. 

Endophyte. See Entophyte. 

Endor, a village of Palestine, 4 miles S. of 
Tabor, now a poor mud hamlet, was the place 
which Saul visited (1 Sam. xxviii. 7) to consult 
the ‘ woman with a familiar spirit ’ previous to his 
fatal engagement with the Philistines. 

Endosmosc. See Osmose. 

Endy'mion, a youth in Greek Mythology, 
celebrated for his beauty and his perpetual sleep. 
As he slept on Blount Latmos, in Caria, liis beauty 
warmed the cold heart of Selene ( the moon ), who 
came down to kiss him and lie by his side. Difler- 
ent reasons were given for liLs sleep, the most 
general as well as the most poetic being that 
Selene had sent him to sleep that she mi^it kiss 
him without his knowing. The story inspired the 
fresh fancy of the young Keats, who shaped it into 
an imperishable poem. 

EncTua. See Cly’ster. 

Enemy. According to the doctrine of the 
civil larv, as formulated by Ulpian (Digest 49. 
15, 24), those alone are enemies ‘ who have publicly 
declared war against us or we against them; all 
others are thieves and robbei-s.’ In the earlier ages 
of the Koman republic such a declaration was 
most solemnly made to the foreign state by the 
feciales or priests, who acted as guardians of public 
faitb, and was always attended by elaborate reli- 
gious rites. So now, in order to constitute an 
enemy, there must be a public declaration of war 
made by a duly organised state or kingdom. 
Jurists are, however, divided in opinion in respect 
to the necessity of a previous declaration to the 
ciicnuf in the case of an offensive war. Grotins 
and Vattel recommend such a previous declaration 
of war to the enemy, as being required by justice 
and humanity, and the latter specially commends 


the fecial law of the Romans, as giving a sanction 
and solemnity to acts of belligerency. Bynkers- 
hoek, on the other hand, maintains that such a 
declaration is not required by the law of nations, 
and that, though it may veiy properly be made, it 
cannot be demanded as a matter of riglit. Since 
the time of Bynkershoek the practice of a solemn 
declaration made to the enemy has fallen into dis- 
use, and the nation now contents itself with mak- 
ing a public proclamation of war within its own 
tendtory and to its oim people. Some such formal 
public act is necessary to announce to the people 
at home their new relations and duties gi'owing out 
of a state of war, and to apprise neutral nations of 
the facts, in order that they ma 5 ' confonn their con- 
duct to the new state of things. Under the British 
constitution, the sovereign alone declares war, but 
this prerogative of the ci-own is practically in- 
effectual, since, without the consent of parliament, 
the money requisite to cany on the war cannot be 
raised. It is still an open question whether war 
can be jurally waged by states onl 3 ' in their cor. 
porate capacitj' and with their corporate resources, 
or whether it embraces the individual members of 
the states at war, and the propertj’^ which belongs 
to them as private persons. The tide of modern 
opinion, however, seems to have set in the direction 
of the former and more humane theorj'. The 
doctiine of the older jurists was that, on the formal 
declaration of hostilities, all the subjects of the one 
nation became enemies to all the subjects of the 
other. From this principle thei-e has been deduced 
the important consequence, as a recognised nile 
of international law, that the property of alien 
enemies residing in either of the hostile states, 
maj' be confiscated, and even that su 
be detained as prisoners of war. 
cans, duiing the ■war ■ii'ith England, asserted this 
right in regard to British jiropert^- found in their 
tenitoiy. But the usage of civilised nations for a 
long period has much modified the stern rule of 
law. It is provided in Magna Charta that, upon 
the breaking out of war, foreign merchants found 
in England, and belonging to the countrj' of the 
enemj', should be attached ‘ without harm of bodv 
or goods,’ until it should be known how English 
merchants were treated bj' the enemy ; ‘ and it our 
merchants,’ said the charter, ‘be safe and well 
treated there, theirs shall be likewise with us.’ The 
statute of staples, 27 Edw. III. chap. 17, made a 
still more liberal and precise enactment in favour 
of such foreign merchants residing in England. 
Fortj' daj's were allowed them, after the prodama- 
tion of war, to remove from the kingdom them- 
selves and their goods, and if bj- reason of accident 
that time were not enough, forty da 3 ’s more were 
to be conceded to them. Yattel, among others, 
denounces the practice of confiscating the goods of 
alien enemies, and maintains that a state, having 
pemiitted foreigners to enter its territoiy, and to 
continue there, has tacirfy promised them full 
liberty and securit 3 ' for their return. In modern 
times it has become the usual jiractice of nations 
tlius to respect the propert 3 ’ of individuals on the 
outbreak of war. Stipulations to this eflTect are 
an establislied fotimda in all commercial treaties, 
and, even when there is no treat 3 ', such a liberal 
provision is often announced in the declaration of 
war itself. 

According to ancient usage, the utmost cruelty 
was lawful towards enemies. In modem tinies 
more humane principles prevail, and men recognise 
that, b 3 ’ taking up amis against one another in public 
war, the 3 ' do not cease on this account to be moral 
beings, and responsible to one another and to God. 
AVarfare is now carried on subject to certain 
general mles, which are intended, ns much as mav’ 
be, to abridge the calamities of war, and to protect 
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tlie rights of individuals. An admirable summary 
of these rules may he found in the Instniotions for 
United States Annies, issued in 1863. These in- 
structions were prepared hj' the celebrated jurist 
Francis Lieher, and have served as a basis for most 
of the subseq^nent compilations. In 1874 an Inter- 
national Conference held in Brussels devoted 
much time to the elaboration of rules for military 
warfare. Still more recently, the Institrrte of Inter- 
national Law, at its meeting at O.xford in 1880, 
prepared and adopted a Manual of the Laios of 
fVar on Land, in which minute rules for the con- 
duct of hostilities are srrccinctly set forth. _ Mili- 
tarj’’ necessity admits of all direct destnretion of 
life or limb of armed enemies, and of other persons 
where destnretion is rrnavoidable in the armed 
contests of the war ; it allows of all destruction of 
property, and obstniction of the ways and channels 
of traffic, and of all withholding of sustenance or 
means of life froirr the enemy. Sitch military 
necessitj' does not, however, admit of cnreltj' — ^i.e. 
the infliction of suffering for the sake of suffering, 
nor of maiming or wounding except in fight, nor of 
the use of poison in any way, nor of the wanton 
devastation of a district. It admits of deception, 
hut disclaims all acts of perfidy. In the case of 
the occupation of a country by the enemy, the 
persons of the inhabitairts, especiallj' of women, 
are respected, and the maxims of religion and 
morality are acknowledged. Private property, 
unless forfeited by crimes, can be seized only on 
the ground of military necessity, and if the pro- 
prietor has not fled receipts are usually given, 
which enable the spoliated owner to obtain in- 
demnity. Trade between the subjects of two 
hostile _ powers is absolutely suspended during 
hostilities, unless permitted by express sanction, 
and the importation of articles particularly useful 
in war is contraband. All such material, whether 
supplied by subjects of the enemy or of anotlier 
state, is seized and confiscated. For other informa- 
tion on the niles and usages which regulate the 
relations of belligerent states, reference is made to 
the articles CoxTRAnAXD of AYar, BlockjVde, 
KErTRAi.ixy, Prize, Prisoners of AYar, 
(Jeneva, &c. As to the right of individuals to 
fit out vessels for the annoyance of the enemy, 
sec Privateer, and Piracy. 

Grotins, Dc Jure Belli cl Pads, lib. iii. chap. 3-7; 
Kent’s Commentaries, vol. i. chap. 3; Bluntsclili, Das 
modernc Volkerrcdit ; Sir Travers T-niss, Law oj Nations 
in Time of Tf’ar (O.vf. Clar. I’rcss, 2d cd. 1875). 

Eiicrgnmcii. See Demonology. 

Energy. The tenn energy as applied to a 
material system is used to denote the power of 
doing work which is possessed by that sj’steni. 
There is no manifestation of energy apart from 
m.atter. In consequence of this, matter is some- 
times defined as the vehicle or receptacle of energy. 
A bullet projected vertically upwards po=sessc.s a 
gro.af. amount of energy ; it'ean do work in over- 
coming obstacles to its motion. But the higher it 
rises tlic le«3 resistance can it overcome ; and at 
last, having reached the greatest height it can 
attain, it seems incapable of doing work. Y^et it 
is not really incap.afdc of doing work. It will 
gradually acquire sjieed in the downward direction, 
and will finallv (the resistance of the air being 
neglected ) roach the ground with the .same speed as 
it had at first, and is thus capable of doing the 
s.amc amoujit of work. Therefore, when at its 
highest position and .seemingly incapable of doing 
work, it really possessed enerio’ R-s at first licnee 
we are led to rocogni.se two leading types of cnergj" 
— energy of motion and cnergj- of position ; or, as 
they are usnallj- c.allc<l, hinclic energy tmiXpotential 
energy. AYe have many examples' in nature of 


both types. Cun-ents of air or of water pos.se.ss 
kinetic energy ; a stone resting on the brow of a 
clift’, and water at the edge of a fall, po.ssess potential 
energj-. 

But although energj’ may be classed under one 
or other of these two types, there are inanj’ fonns 
in which it is manifested. There is cnergj- of 
visible motion and energy of position in risihh 
arrangements of bodies, as in the bullet moving 
upwards or downwards, or at rest at its highest 
position. A bent spring e\-idently possesses 
potential energj’. An oscillating pendulum possesses 
alternatelj’ kinetic energj’ and potential energy. 
At the extremilj’ of its swing the energj’ is entirely 
potential ; at the middle of its range tlie energj- is 
entirelj’ kinetic ; at intermediate po.sitions it is 
partlj’ of one kind, partlj’ of the other. Heat 
is another form of energj’. The particles of a hot 
bodj’ are in rapid motion, and the hotter the bodj- 
tlie more rapid is the motion. The motion is on an 
invisiblj’ small scale, but it can be communicafed 
to other matter in such a waj’ as to produce risible 
motion. Thus the invisible motions lyhich con- 
stitute heat are applied in the steam-engine or air- 
engine to produce visible motion of a piston, and so 
to perfoi-m mechanical work. AA’hen Heat (q.v.) 
becomes latent in a bodj’, part at least of the energy 
is spent in overcoming molecular forces, and the 
relative distances of the molecules of the body are 
altered ; and so we have potential energj- stored 
up in the molecules. Again we have the so-called 
radiant energy— ennvgy propagated bj’ means of 
undulations through the ether. This . includes 
light as well as radiant heat, the two difi’ciing 
mcrelj’ as regards vvave-length. So also it in- 
cludes the electro-magnetic nndulatiohs recently 
experinientallj’ demonstrated bj- Hertz, the wave- 
length of which may be many feet instead of 
•jislTn? of an inch as in orange-coloured light. _ The 
vibrations of the particles of a hot or luminous 
body are communicated to the other, and pro- 
pagated by wave-motion through it at the rate of 
186,000 miles per second. In the ethcr,_ therefore, 
the energy is partly potential, partly kinetic (sec 
Ether). There is also energy- of chemical separa- 
tion. Carbon and oxj-gen combine in the burning 
of ordinaiy fuel, and the energy’ which they contain 
in their separated state is used to jirodiice 
mechanical worlr, as in the steani-enginc ; and in 
the explosion of guniiowder ’vi.sihle energy of 
motion is produced even more directly; from the 
energy’ of chemical separation of the constituent .“^iih- 
stances. AYe have also potential energy of electrical 
separation, for if two conductors bo charged_ with 
eleetricitj’, one positively- and the other negatively, 
an attraction between them becomes anparent. 
In approaching each other the charged b«hcs 
can be made to do work. Again, when we have 
electricity in motion in a conductor, we have 
another me.ans of producing -work. The current fit 
electricity- produces heat and also tends to proiliicc 
motion of other conductoi-s in which electric 
currents flow. The attraction or repulsion between 
magnets can also ho made to produce work, ninl so 
also we can get w-ork from the mutual action 
hetivoen magnetised bodies and conductors in 
which electric currents flow. -r , i » 

Thu.s we see that cnergj’ may bo niaiiifcstcd m 
us in a number of different forins ; but as we ft'' 
not j’ct know the iiltiinato nature of matter or m 
electricity, we cannot m-sert that tho_ fonns wliicn 
ivc have just consideml are all cssontiallv distinci- 
If is not impossible that the energy pf chcimcai 
separation is due to clcctric.al separation, or th.at 
energy- resulting from magnetisation 1“ due to 
motion of electricity-. , . 

In the above remarks we have spoken not only 
of the iirodiictioii of work from energy, but of tiif 
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production of one form of energy from another, and 
of the passage of jiotential enerw into kinetic 
energy. This cliange of energy from one form 
to another is known as the Transformation of 
Energy, and distinguishes it from matter. While 
matter is passive or inert, energj' is continually in 
process of transformation — indeed we are cognisant 
of energy only in virtue of its change. We should 
never know that a moving cannon-ball possessed 
energy if we did not see its destructive ellects ; we 
should never know that electrified clouds possessed 
energy did we not see damage done by lightning. 

Of the transformation of energy a few examples 
must suffic^. We cause carbon and oxygen to 
combine in the furnace of a steam-boiler, or 
hydrogen and oxygen to combine in the cylinder of 
a gas-engine. I'his produces invisible motion of 
molecules, which in turn produces visible mechanical 
motion of the piston and connected mechanism. 
This motion may be communicated to a ‘ dynamo,’ 
causing conducting wires to move in a magnetic 
field. Thus electric currents are produced in tlie 
wires. These currents may produce heat in, and 
cause radiation from, a highly resisting carbon 
filament. Or they may produce magnetic effects, 
and finally mechanical motion, in a motor. Thus 
energy may be applied by means of -the dynamo 
and motor to the production of mechanical work 
in a 'place where it would not be easy to use an 
engine directly. 

In the case of the telephone, the condensations 
and rarefactions of the air ( which produce sound 
when they impinge on the ear ) cause vibrations of 
the telephone diaphragm. As this motion occui-s 
in the near neighbourhood of the pole of a magnet, 
electric currents of varying intensity and direction 
are produced in a coil of wire surrounding the 
pole. These currents pass round the magnet of 
the receiving telephone, and produce magnetic 
effects similar to those occurring at the sending 
instrument. Therefore similar mechanical effect® 
are caused, and so like sounds are heard. 

_ In the voltaic battery energy of chemical separa- 
tion is transformed into energy of current electricity. 
The electric current may be passed through slightly 
acidulated water. The water is thus broken up 
into its constituents, so that energy of chemiciu 
separation is again obtained. 

Many other examples ’ of the transformation of 
energy might be given, but it is sufficient to 
remark that any form can be directly or indirectly 
transformed into any other form. A matter of 
greatest importance to us is the determination of 
the sources or source from which ultimately we 
derive mechanical work. The work obtained from 
animal labour is derived from the chemical energy 
of the food supplied to the animal. This food is 
vegetable food either actually or ultimately ; for, 
even if it be actually animal, the energy of such 
food is ultimately traceable to the vegetable world. 
Now ail vegetables grow by means of solar 
radiation, which decomjioses carbonic acid in their 
tissues, so that energy obtained from animal labour 
is obtained actually from the sun. And if we use 
fuel in an engine, the energy of the fuel is in the 
same way due to the sun. If we use wind-power 
to drive our machines, the energy is also solar, for 
it is the sun which causes the atmospheric cur- 
rents. So also the work obtainable from moving 
water, except in the case of tidal currents, is due 
to the heat radiated from the sun. Thus the 
sun is the great source of our energy ; and, if 
he ceased to supply us with it, we could no longer 
produce work, e.xcopt indeed in so far as he has 
already supplied us with a store in potential forms. 

We have already stated that tlie energy of a 
material system is sometimes exhibited in one 
form, sometimes in another, but this statement 


may be greatly extended. , If no energj' leaves the 
system, and if no new energy enters it, the quantity 
which disappears from one form reappeai® entirely 
in another. This is known as the principle of the 
Conservation of Energy. In the case of the bullet 
projected upwards, the potential energj' in the 
highest position would be the exact equivalent of 
the original kinetic energy, if none were communi- 
cated to the air or other bodies. The same would 
hold in the case of the pendulum, if no energy were 
given from the system to the air or the support- 
ing arrangement. [At one time the expression 
conservation of force was used instead of conserva- 
tion of energy, but the word ‘ force ’ meant then 
what we now call ‘ energ}'. ’ The conservation of 
force, as we now use the word, means something 
totally different. See Force. ] 

The law of conservation of energ3’- may be stated 
as follows : The total amount of energy in a 
material system cannot be varied, provided the 
system neither parts with energj^ to other bodies 
nor receives it from them. This law is merely a 
generalisation from observed facts ; a single known 
exception would cause us to abandon or modify the 
statement. But the amount of positive proof in 
favour of the law is now exceedingly gi'eat, per- 
haps the strongest proof being afforded by the 
accuracy of scientific predictions founded upon the 
assumption of its trutli. As an example, we may 
refer to tlie prediction of the lowering of the freez- 
ing-point of water by pressure. The assertion of 
the principle of conservation of energy is equivalent 
to a denial of the possibility of the ‘Perpetual 
Motion’ (q.v.). 

In a scholium to his third law of motion, Newton 
asserts that ‘ if the action of an extenial .agent is 
estimated by the product of its force into its 
velocity, and the reaction of the resistance in the 
same way by the product of tlie velocity of each 
part of the system into the resisting force, arising 
from friction, cohesion, weight, and acceleration, 
the action and reaction will be equal to each other, 
whatever be the nature and motion of the sj'stem.’ 
Now the product of a force into the velocit}’ pro- 
duced by it is simply the rate at which the force 
does work. Hence, .as was first pointed out by 
Thomson and Tait in their work on Natural Philo- 
sophy, this statement of Newton’s is almost a com- 
plete statement of the principle of conservation of 
energy. Newton did not know what becomes of 
work spent in overcoming friction ; he believed 
that it disappeared from the system. Had he 
known that it was converted into an exact equiva- 
lent in the form of heat, his statement would have 
been complete. It was not until long after New- 
ton’s time that Heat (q.v.) was - recognised to be a 
fonn of energy. The experiments of Rumford and 
Davy first led to this result. Rumford’s experi- 
ments were made in 1798 and 1799, on the work 
done, and the heat produced, in the boring of 
cannon. He concluded that heat must be due to 
motion. Dai'j'’s experiments on the melting of ice 
by fidction were also made about the same time, 
biit it was not until 1812 that he came to the con- 
clusion that ‘ the immediate cause of the pheno- 
menon of heat is motion, and the laws of its 
communication are precisely the same as the laws 
of the communication of motion.’ From data given 
by Rumford, it may be calculated that 940 foot- 
pounds of work are necessary to produce heat 
sufficient to raise the temperature of one pound 
of water by 1° F. — the foot-pound being the 
work done in raising a pound through one foot 
against gravity. The researches of Golding 
and Joule, however, have given a far better 
detenuination of the meclianic.al equivalent of 
heat; and Joule’s e.xperiments, especially, e.xtend 
to all forms of energj', and prove their exact 
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equivalence. His experiments on the heating of 
water by friction gave results varying from 770 to 
774 foot-pounds as the meehaniml equivalent of heat. 
His final result was 772, the possible en-or being 
much less than 1 per cent. Many indirect methods 
liave also been used by Joule and others. Thus, 
the mechanical equivalent may be directly deter- 
mined by obsen’ing the quantity of heat developed 
during tlie passage of an electric current of known 
intensity through a conducting vdve of known 
resistance. The result for heat being assumed, it 
is easy to find the work-equivalent of other forms 
of energ}'. Thus, we can determine the equivalent 
in work of the energj' of chemical separation — e.g. 
bj’- dissolving zinc in sulphuric acid, and observing 
the heat developed. If the zinc be dissolved in a. 
voltaic cell which is producing a current, heat is 
evolved in the various parts of the circuit in pro- 
portion to their resistance. Thus, by placing in 
the circuit a wire of gi eat resistance, almost all the 
heat will be developed in the wire, and so may 
readily be measured. Again, by making the cur- 
rent produce work through the agency of an 
electro-magnetic engine, the work may be directly 
measured, care being had to take account of energy 
lost in the process by friction or othennse. Less 
heat is developed in the circuit in proportion as 
the work done is greater, tlie total energy being 
constant. So, by expending work in dnidng a 
magneto-electric machine, we may find the work- 
equivalent of electric ener'ry. As the electric 
energj’ ultimately becomes heat. Joule used this 
juethod in one of Ids determinations of the quantity 
of heat produced from a known amount of work. 

We have seen that we can neither increase nor 
diminish the total quantity of energj- in the uni- 
verse, while any one fonn of it may be changed 
into any other ; but we have made no inquiry as 
to whether or not all foniis are equally transform- 
able. The question is obviously of vital import- 
ance to us ; for, if one form be less transformable 
than the rest, when we chanj'c any other kind into 
this one, we shall not be able completely to re- 
transform it. Thus there will be a tendency for 
all forms to be reduced to this more permanent 
fonn, and we shall not be able so readily to obtain 
mechanical work from it. Sir W. Thomson first 
pointed out that there is in nature a universal 
tendency to this Dissipation (or, as it has since, 
and perhaps preferably, been called Degradation ) of 
Encrgg. The final form which all energy tends to 
take is that of heat. But heat tends continually 
to diffuse so as to equalise temperature ; and, when 
there is no difterence of temperature between the 
source and condenser of a heat-engine, no work 
can he obtained from it, for the amount of work 
which can be obtained from a given quantity, H, of 


heat (see He.vt) is JH 


T and T„ being the 


absolute temperatures of the source and condenser 
re.spectivcly, while J is the mechanical equivalent 
T 

of heat. Obviously JH is the quantity of energj- 

lost for useful piuqiosos so far as this engine is con- 
cerned. Thi.s .shows that all the amount of beat 
supplied cannot be transfonned into work, unless 
the condenser bo ntthe absolute zero of temperature. 
If we t.ake as our source of heat in one case a cubic 
foot of some metal at a given absolute temperature, 
and in anotber ca.so two cubic feet of the same 
metal cont.aining together the .«auio quantitj' of 
heat as the one cubic font fonnerlj- contained, and 
tliereforc at half the tem])oratuVc provided the 
spe<.'ific heat bo constant, it is obvious, from the 
above expa-ssion, that twice as much lieat will Ire 
lost in the second case as in the first. Hence, we 
see that heat at low temperature is much le“s use- 


ful than the same quantity of heat at high tempera- 
ture. And a corresponding statement is true for 
other forms of energj-. Thus, if we have two 
Lej-den jars alike in evei-y respect, and charge one 
with a certain quantitj- of electricitj', we can get a 
certain amount of work -from the arrangement, 
which is made evident bj- the loudne.ss of tlie 
sound and the brightness of the ll.agh on discharge. 
But if w-e first divide the original charge between 
the two jai-s, and then discharge them, we can only 
get half the amount of ener^-. The reason Ls that 
the potential is onlj- one-half of what it was in the 
first case ; and the higher the potential of a given 
quantitj' of electricitj- is, the gr eater is the amount 
of work it can do, just as the usefulness of heat 
depends upon temperature. In fact, if V he the po. 
tential of the charge E in the first case, 4 ITS is the 
energj' ; but in the seeond case the charge of each 
jar is 4 E, and the potential of each is 4 V', so that 
the energj- in each is J VE, the total amount being 
tlierefore 4 VE, or only half of the original energj-. 
The remaining half is accounted for bj- the cner^- 
spent in dividing the charge — light, sound, and heat 
being produced. Again, work maj- he obtained by 
letting compi-essed gas e.xpand ; and the amount of 
work dejrends upon the pi'cssure. The gas may be 
.allowed to expand without doing work, but energy 
will be dissipated, for the expanded gas, being at 
less pressure, cannot do so much work ius it could 
do before expansion. 

Examples of the degradation of energj- are 
even-w'here seen in nature. The fact that the 
optical image of a bodj- is less distinct than tlie 
ol)ject itself is due to the fact that some of the so- 
called radiant energj- is absorbed by the reflector, 
and takes the fonn of heat. The vibrations of a 
tuning-fork die down because the energj- is com- 
niunicated to the sun-ounding air, but they also 
diminish because of the production of heat from 
molecular friction in the vibrating body.. The 
stilling of storms is accomp.anicd by dissijiatipn 
of energj'. Possibly starliglit is weakened in its 
pass.age through the ether. Indeed, no instance 
of tr,ansformation of energj- can be pointed out in 
which there is not also dissipation of energj'. 

As we have alreadj- remarked, since all fonu« 
of energy tend to take the form of heat, and 
since heat is constantly- tending bv conduction 
and otherwise to equality- of temperature, it 
follows th.at, unless the universe bo infinite, 
energy- will ultimately- become useless for the 
production of w-ork. 1’ he total amount of cnergy 
will, in accordance witli the ju-inciplc of conser- 
v.ation, be the same as at firet, but any trans- 
form.ation of it will be impossible. There are two 
waj-s in whicli we may- regard the energy of a 
given system ; we may- regard it from without the 
system, or from within. "When we speak of the 
total energy of a system, we regard it from the 
outside. Tims, if we consider a thenual sj'.-tem, the 
total energy- is the work which could_ be done l*v 
the heat in passing from the system to its surroiiml- 
ings, these being supposed to' be constantly at uie 
absolute zero of temperature. But the availaiiie 
energy (called in this case the Ihermo-dgnainic 
molidtv) is usually regarded ns the grcate.s_t iiinount 
of work which can bo obtained by- equalising tihi 
temperatures of its various parts amongst tfiein- 
sclve.s. [The rnolivity might, of course, aLo m- 
reg.arded from without. In tlii.s case it woiibl ja' 
the quantitj- of work obtainable by- reducing all the 


of rol.ativc motion of its parts tends, in virtm- 
friction, to take the form of heat. Tfiough we 
have no direct confirmation of the statement, jcv 
we mav conclude ftom .analogy that the relati'c 
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motion of the planets and of all heavenly bodies 
tends to cease. Thus, ultimately, potential energy 
of gravitating matter must become kinetic enerw 
of visible motion, and then heat ; so that the 
universe will at last contain only one huge material 
body rotating about its centre of inertia, and the 
rotation too must cease in time. And even the 
molecular motions must largely cease, being com- 
municated to the ether. All this is, of course, pure 
speculation. We might even, if we considered it 
profitable, speculate further with Kankine and 
others as to the possibility of the restoration of the 
availability of energ3^ If the universe he, finite 
we may have reflection of radiant energy from its 
boundaries. . A material body coming into a focus 
might be instantly vapoiised, the radiant energy 
becoming again high-temperature heat. 

The second law of thermo-dynamics (see Heat) 
is essentially a statement, for the case of heat and 
mechanical work, of the principle of the dissipation 
of energy. Its proof, as given ny Sir W. Thomson, 
depends upon the assumption that we cannot 
produce work from heat which is entirely derived 
from the colder of two bodies used as the source 
and condenser of a heat-engine. On an excessivelj' 
small scale heat does pass . in nature from a cold 
part of a body to a hot part, so as to increase the 
clifterence of temperature. In an e.xcessively small 
portion of a gas, the quicker moving particles may 
be found in one part and the slower moving 
particles in another, even although the motion was 
uniform at first. Similarly, by moving in portions 
of the sides of a vessel containing gas when no 
particles ivere impinging upon them, we could 
increase the inotivity of the system without doing 
work. As this is practically impossible, we see that 
the tiTitli of tlie' second law of thermo-dynamics 
depends essentially upon the extreme smallness and 
the great number of the particles of a bodj’’; so 
that, in the case of the gas, the motivity is increased 
only because work is done in compressing the gas 
which takes the form of heat, and is then removed 
from the system. Thus, while there is increase of 
motivity _ of the ener^ of the system, there is 
deOTadation of external energy. 

if at any instant the motion of every particle of 
matter in the physical universe were reversed, the 
dissipation of energy would cease. ■ Available 
energy would increase, for everything would occur 
over again exactly as in past time, but in the 
reverse order. This increase of availability would, 
however, only last until the configuration which 
existed at the commencement of the present order 
of things was reached, when dissipation of energy 
would again occur. This reversal of motion might 
occur in a system containing a very few particles, 
but we must regard it as an impossibility in the 
physical universe as a whole. 

See the articles in the present work on Heat, Light, 
Electricity, &c., as also Fuel, &o., and for Muscular 
Energy, see Digestiox. On the subject of the preceding 
article, Tait’s Secent Advances in Physical Science (1876) 
may he consulted, and the same author’s Thermo-dynamics 
(1877); Balfour Stewart’s Conservation of Eneryy (ISSO); 
and the relevant portions of Clerk Maxwell's Meat (1875). 

Enfniitin, BARTUkLEjiv Prosper, one of the 
chief representatives of the Saint-Simon school of 
Socialism, was the son of a banker in Paris, where 
he was bora 8th Pebruaiy 1796. He went to the 
Ecolc Polytechnique in 1812, but having joined the 
pupils who left school and fought against the allies 
on the heights of Montmartre and St Chaumont, 
he was expelled in 1814. Enfantin saw Saint-Simon 
only once, and apparently did not" join the school 
till the death of the master in 1826. After the 
July revolution of 1830 Enfantin associated himself 
with Bazard for the active propagation of Saint- 
Simonism. Bazard expounded it in its relations 


to pliilosophy and politics ; Enfantin mainly in its 
relations to the social state. Soon, however, a 
schism broke Out between the two on the question 
of marriage and the relation of the sexes. Enfantin 
recognised two sorts of marriage, one permanent, 
to suit steady and constant temperaments, the 
other changing and temporary, to suit the lively 
and mobile. A theory so subversive of social order 
led to the intervention of the government. The 
‘Supreme Father’ (as his disciples were wont pro- 
fanmy to call him) was, in 1832, sentenced to two 
years’ imprisonment and to pay a fine of 100 francs. 
Being released at the expiration of a few months, 
Enfantin went to Egypt for a time. He was sub- 
sequently appointed a member of the Scientific 
Commission for Algiem, and on his retura from 
Africa wrote a sensible, interesting book, entitled 
Colonisation de VAlgdrie (Paris, 1843). After the 
revolution of 1848 he edited the journal entitled 
Le Cridit Public. He afterwards held an import- 
ant situation on the Lyons and Mediterranean 
Railway. He died August 31, 1864. That Enfantin 
was endowed with very extraordinary powers of 
fascinating and managing men is shown by the 
influence he exercised over a numerous body of 
clever and enthusiastic discmles. His plans for 
the construction of the Suez (janal paved the way 
for the great project since realised by Lesseps. The 
principal works of Enfantin are his Doctrine de 
Saint-Simon, in conjunction with others (1830); 
hSaTraiU dp Economic Politique (1831); Lalieligion 
Saint-Simonienne (1831). An edition of the col- 
lected works of Saint-Simon and Enfantin, begun 
in Paris (1865), has now reached a large nuniber 
of volumes. 

Eufeoffinent. See Feoffment. 


Enfield, a village of Middlesex, 12 miles by 
rail N. of London, with a population (1881) of 
19,104, is the seat of a government small-arnis 
factory, which is capable of turaing out 5000 rifles 
a week ; the ordinaiy weekly output is, however, 
about 1800. 

Engadiiie, a famous valley in the Swiss canton 
of the .Grisons, and one of the loftiest inhabited 
regions in Europe, extends north-east for about 65 
niues along the banks of the Inn and its lakes, 
from the foot of Mount Maloja to the village of 
Martinsbruck. It is divided into two portions — 
that toward the south-west, called the Upper 
Engadine, and that toward the north-east, the 
Lower Engadine. The latter is the more wild and 
bleak ; but the Upper Engadine, although it is 
more open, and possesses fine meadow-lands, has 
also an inclement climate throughout, except in 
the extreme south-west. The Inn has many 
villages upon its banks, the highest of which, St 
Moritz, is 6D90 feet above sea-level, while the 
lowest, Martinsbrack, is 3343 feet. Most of these 
villages have of late years become, as health and 
pleasure resorts, elusters of inns, and several English 
churches are among the conveniences prepared for 
the great numbers of visitors. The influx of so 
many strangers has altered many of the old habits 
of the people ; but, though no longer the nearly 
invariable rale, it is still not uncommon for the 
young men to betake themselves to the large towns 
of the Continent, whence they retura, with the little 
fortune gained as confectioners or waiters, to end 
their daj's in their cold, lovely valley. Pop. .about 
11,600, almost all of the Reformed or Calvinistic 
Churcli. The language most generally spoken is 
the'Ladin (a corraption of L.atin), a Romance 
tongue, but differing from the other Romance 
dialects of the Rh.ojtian Alps, and bearing a resem- 
blance to the Italian. 

Engagement, The, between Charles and the 
Presbyterians. See Newport. 
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Eiigelliardt. Johakx Georg Veit, tlieo- 
lo'nan” was born in 1791 at Neustadt-an-der-Aiscli, 
Bavaria, and in 1822 became professor of Theology 
at Erlangen. He died 13th September 1855. His 
writings include a Handbiich dcr Kirchcngcschichte 
(4 vols. 1834), and Dogmcngcschichtc (2 vols. 1839); 
and he edited, with Winer, a Kritischcs Jottrnal 
dcr Tlicologic ( 1824-29 ). 

Eligliicn, a favourite watering-place and 
summer-resort of the Parisians, lies 7 miles N. 
of Paris, on a small lake. It has five sulphur- 
springs, good for the .skin and throat. Pop. 2426. 
— In the Belgian province of Hainault there is 
another town of the same name, a busy manu- 
facturing place (beer, salt, lace, linen, and cloth), 
with 4187 inhabitants. 

Ell nr liicn, Louis Antoine Henri de_ Bour- 
bon, Due d’, onlj' son of Prince Henri Louis 
Joseph, Duo de Bourbon, was born at Chantilly, 
2(1 August 1772. In 1789 he quitted France, anti 
travelled through several countries of Europe. In 
1792 he entered the corps of 6mtgr6s assembled 
by his grandfather, the Prince of Condo, on the 
liliine, and commanded the vanguard from 1796 
until 1799. At the peace of Lumiville, in the year 
1801, he went to reside at Ettenheim, an old 
chateau on the German side of the Rhine, not far 
from Strasburg, and witbin the territories of the 
Duke of Baden. When the Bourbon conspiracy, 
beaded by Cadoudal, Pichegru, &c., against the life 
and authority of Bonaparte, was discovered at Paris, 
tlie latter chose to believe that the Duo d’Enghien 
was privy to it, and unscrupulously resolved to seize 
the pereon of the duke. On the night of tlie 14-15th 
Marcli 1804 the neutral territory of Baden was 
iTolated, and the duke, with two attendants, was 
captured, and carried prisoner to Strasburg, and 
thence to Pat is and Vincennes. On the early morn- 
ing of 20th March he was tried before a military 
commission, consisting of eight officers, and after a 
five horn's’ examination was condemned to death. 
Half-aii-hour later, between four and five, he was 
shot in the castle moat, and buried in the grave 
already dug for him. So cruel and audaciously 
criminal an act has fixed a deep stigma on the 
character of Bonaparte. M. Dupin published the 
records of the trial, and showed the illegality of the 
proceedings of tlie military commission. This ille- 
gality was publicly acknowledged by General Hullin, 
the president of the court. Tliiei-s as far as possible 
exculpates Bona))arto, while Lanfrey adopts the 
most adverse verdict, and Welschinge'r lays much of 
tile guilt on Talleyrand. Fouclie said that it was 
woi-sc tlian a crime — it was a blunder. After the 
Re.storation, the bones of the judicially murdered 
duke were re-interred in the chaiiel of the castle of 
Vincennes. See Lc Due d'Enghicn, by Henri Wcl- 
schinger ( ParD, 1888). 

Engine. See Air-engine, Gas-engine, 
Steam-engine, &.c. 

EnKineering, the business of the engineer, is 
the ai t of designing and superintending the execu- 
tion of works of a constructive character, such ns 
roads, railways, bridges, canals, harboui-s, docks, 
works for .supplying water to tou-ns, drainage and 
soworage: works, ns aho the M'orking of metals and 
the making of machineiT. 

The duties of the military engineer are defined 
in the next article. The civil engineering nio- 
fe-sion is subdivided into several sections. The 
railway engineer projects and superintends tlie 
exoculion of railways and all the ivorks in con- 
nection vith them, .such ns the alteration of roads 
and streams, the construction of viaducts, bridges, 
cuttings, and embankments. Tlio liydraulic en- 
gineer plans and superintends the works con- 
nected Mith the supply of water to towns, irriga- 


tion, drainage, the protection of low lands from 
immdation, and the use of water as a motive- 
poxver. The dock and harbour engineer has the 
management of all works connected with the sea or 
navigable xvaters, such as the construction of piei-s, 
breakwaters, docks, harbours, and lighthouses. ’ 

The mechanical engineer is principally conceuied 
in the manufacture of machinery, the working of 
metals, the construction of ships, steamers, cannon, 
and all the various structures in ivliich the metals 
bear a prominent part. The marine engineer 
makes parts of ships, and the machinery in ships 
and boats ; or he takes charge of an engine on 
board ship. Then there are mining engineers, who 
discover minerals and manage mines ; sanitniy 
engineei-s, who are specially engaged in the drain- 
age of towns ; and eleptrio engineera and many 
other less piominent dirisions of the profe.ssioii, 
Any' one wlio tends an engine is also called an 
engineer. In many' engineering works the con- 
tractor takes a vei'y' important part ; he executes 
the avorks from the designs, ami under the direc- 
tion and superintendence of the civil engineer, and 
on his ahiiity and good management the success at 
undertakings very' materiallv depends. 

Among the most notable of the cnginceiing 
works belonging to very' remote antiquity are the 
pyramids of Egypt. Tlie rude stone inoimnients 
of the north, as at Stonehenge and Canine, also 
testify to some engineering skill. The harboure 
and temples of ancient Greece are very mcniorable. 
The buildings of ancient Rome — its theatics, 
temples, baths, and aqueducts, its roads, bridges, 
and drainage-avorks, vie in extent and nmgnili- 
cence avith the most celebrated avorks of modem 
times. From that period doavn to the coimnenco- 
ment of the 18th century the most extensive avorks 
executed avere the canals, embankinents, and other 
hydraulic constnictions used by' the Dutch for tlie 
purposes of inland navigation, and to iirotect their 
loav lands from the sea ; the canals of jNorth Italy: 
and the cathedrals and fortifications of medieval 
Europe. 

Civil engineering, as a distinct nrofession, may 
be said to liave originated, in England, about the 
middle of the 18th century; since that timo tho 
improvements in the steam-engine bv James Watt, 
its subsequent application to tlie raifway-.s.ystcm by 
George Stephenson, and its use in iinvigatum liavo 
given a great impulse to commeico and civilisation. 
Among celebrated engineers arc the Stciihensons, 
Rennies, the Branels, Telford, Smeaton, Ejic.s“on, 
Eads, Krim]i, Fairbairn, Aimstrong, Siemens, 
Be.s'-emer, Fowler, and Baker. 

The education of engineers should embrace a fair 
knowledge of pure matliematics, and of tlio im.xcd 
sciences of natural philosophy, such as mcclianic', 
liydrostatics, hydraulics, ami optics, ns also of 
drawing and arithmetic. The inhicipal society of 
engineers in Britain is the Institution of Ciyil 
Engineers, established in 1818, ‘ for facilitating the 
acquirement of professional knowh'dge, and for 
pionioting meclianica! philosophy.’ Tliei'C are now 
everywhere colleges and schools in whicli engineer- 
ing is a .special study. 

The more important operations in engineering, -and the 
most famous triumphs of tlio art, arc treated of 
Bucll licads ns AQUEDUCT, BllE.VKWATEa, IlnilHJI'. CAS.U. 
Dock, HAanoun, LionTiiot'-sK, JIecii.vmo-'I* 

JIlNlNO, ItAlI.WAV. ItESEUVOIl’., ItOAl), STEAU-ENOJXr, 
.STUE.voTa or Mateiiiaes, VEin, .'"'heei-s.^ jor 
machinery, see also tlie articles on I’rlntiog, '> ea'iiu, 
Spinning, Metallurgy, and tlio oilier arts and “‘''jV’ 
difcu8'C(l in tin’s work. And eee such " A. 

Vncyclopadia of Jingiiifcrin;/ (new ed. ]8'-0): •11,1 
IHitionary of j'nyineeriny (1874); f’miles’s 
I'nyinnrs ; Mncqnom IJankinc, Manual o’ 

Dnijincrrinp (new od. 1884) ; ^S’hct■Ier, Ciril Anyumri- / 
( Xcw "Voric, 1 S77 ). 
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Engineers, The Corps of Royal, fonned in 
1763, IS an important brancli of the British army. 
A similar organisation exists in all regular armies. 
The duties devolving upon military engineers in- 
clude the design, construction, and maintenance 
of fortifications and submarine mining defences at 
all times, and, during wai', the conduct of engineer- 
ing operations at sieves, mining, bridging, survey- 
ing, ballooning, togetner with the making of roads, 
railways, and lines of field telegraph. The men, 
who are called sappers and miners, are therefore 
selected with a view to these various duties, and 
with a small percentage of exceptions must liave 
learned some handicraft before enlistment. . The 
service is for seven j’ears with the active army 
and five in the reserve, or these periods may be 
three and nine resp_ectively. In addition to 
ordinary pay they receive ‘ engineer ’ pay, varying 
from Jd. to 3d, per hour, or allotted on the piece- 
work system. There are in round numhei'S 5000 
non-commissioned officers and men in the corps, 
forming 51 companies ; 1 field telegraph battalion, 
carrying 120 miles of wire and materials ; 1 bridg- 
ing battalion, in 2 troops, each carrying 120 yards 
of pontoon bridging material ; arid a field dep6t 
quartered at Aldershot. 

In India the Bengal sairpera and miners consist 
of 1000 natives, forming 10 companies ; those in 
Madras, 1050, or 10 companies ; and those in Bom- 
bay, 400, or 5 companies. The officers and higher 
non-commissioned officers ai'e British.' 

There are some 900 officers of all ranks in the 
Royal Engineers, those not doing duty with the 
men being employed on detached duty in all parts 
of the empire. Except those of the coast battalion 
of Submarine Miners and the quartermasters, who 
are promoted from the ranks, all pass through the 
Royal Military Academy at Wooluich or Royal 
Canadian Military College, and on joining the 
corps undergo a course of special training at the 
School of Military Engineering at Chatham, which 
is the headquarters oF the corps. They, like the 
privates, 'receive ‘engineer’ pay besides their 
ordinary pay as officers, commencing with 2s. a 
day,’ and are often able, especially in India, 
to obtain appointments entitling them to large 
salaries, irrespective of their army rank. Promo- 
tion is by length of service, and not, as in other 
regiments, dependent upon the occurrence of a 
vacancy in the higlier rank. 

At the 'VVar Office a deputy adjutant-general 
manages the discipline, &c. of the corps, and the 
inspector-general of fortifications superintends all 
works, &c. The Ordnance Survey is carried out 
by the Royal Engineere, the office being at South- 
ampton. The militia and volunteer engineeis 
are affiliated to the corps of Royal Engineers. 
The militia engineers in 1888 consisted of 2 regi- 
ments of fortress engineei-s and 5 divisions of 
submarine mineis ; the volunteer engineers of 
22 regiments of fortress and railway engineers, 
1 of railway transport, and 9 divisions of sub- 
marine minere. See Jlajor-general Whitworth 
Porter’s History of the Corps of Royal Engineers 
(2vols. 1889). 

Engineers, in the Royal Navy, are the class 
of officers who attend and manage the machinery 
on board vessels of war. On the first introduction 
of steam into the service engineere were obtained 
from private engineering establishments, or from 
merchant-steamers, and their exact status was 
undefined and ambiguous. In 1847 and 1848 their 
position became more recognised, and the higher 
grades were raised from the rank' of ivarrant officere 
■to that of coimnissioncd officers of a civil branch. 
This introduced a higher class of men into the na%’y. 
At the present day the use of steam for every 
purpose has so enormously increased in war- 


ships that the engineers’ position has become one 
of the firet importance, and high emoluments, with 
enhanced rank, have induced some of the ablest 
men to serve afloat. There are now the grades of 
chief-inspector of machinery, inspector of macliin- 
ery,_ fleet-engineer, staff-engineer, chief-engineer, 
engineer, and assistant-engineer, ranking with 
colonel, lieutenant-colonel, major, captain, and 
lieutenant in the army respectively, and with salaries 
varying from £638, 15s. to £109, 10s. Some ten 
officers are borne on the Navy List for temporary 
service. All these are commissioned officers, and 
are stiictly examined before admission ; their rank 
and promotion being by selection, and dependent 
on skill, character, and length of service. A chief- 
engineer is expected to be able to make notes in 
the log of every particular concerning the engines 
and boilers ; to draw rough sketches of the 
machinery, with figured dimensions fit to work 
from ; to understand and manage eveiything 
relating to en^es, boilers, and furnaces ; to imder- 
stand practical mechanism generally, and the prin- 
ciples of theoretical mechanism. The engineer and 
assistant-engineer are expected to possess, in a 
smaller degree, the same Rinds of knowledge and 
skill. By an Order in Council of June 29, 1888, 
the rank of engineer student was established, 
vacancies to which are principally filled by open 
competition. Candidates must not be less than 
fourteen, nor more than sixteen years of age on 
the 1st day of May in the year in which they are 
examined. Applications for forms to be filled up 
by persons who wish to compete must be sent to 
the Secretary, Civil Service Commission, London, 
S.W., on or after the 1st of January in each year, 
and care must be taken that such filled-up foims 
are returned before the 15th March following. 
The Educational Examination is held annually, in 
April, at London, Liverpool, Portsmouth, Devon- 

E ort, Bristol, Leeds, Newcastle-on-Tyne, Edin- 
urgh, Glasgow, Aberdeen, Dublin, Belfast, and 
Cork, the subjects being arithmetic, handwriting, 
accuracy and intelligence in writing from dicta- 
tion, composition, grammar, French, German or 
Italian, geography, algebra, including quadratic 
equations, Euclid, and mechanical drawing. A 
fee of one shilling is required from eveiy candidate, 
and successful candidates will be entered as en- 
gineer students at H.M.’s dockyard at Devonport. 
The parent or guardian of each engineer student 
is required to make six annual payments during 
the SIX years of the student’s training — viz. £30 
each year for the firet two years, £20 for the third 
year, £15 for the fourth year, and £5 each year for 
the liftii and sixth yeare ; also to provide uniform, 
clothing, &c. Board and lodging and medical 
attendance will be provided by the Admiraltj'. 
The weekly pay of students ranges from one to 
ten shillings, and they are examined as to pro- 
ficienev once a year. 

The'Navy Estimates for 1888-89 provided for 631 
engineer officers of all grades, at a cost of £144,000. 
The changes in this branch of the service are more 
frequent than in any other, and are all for the 
better, proring the estimation in which the 
engineere are held and the importance of the 
position they occupy. 

England is the southern, the larger, and by far 
the more populous portion of Great Britain, the 
largest and most important of European islands. 
Separated from Belgium, Holland, Germany, and 
Denmark by the North Sea, from Franco bj' another 
‘streak of silver sea,’ the Channel, and from Ireland 
by St George’s Channel and the Irish Sea, the 
kingdom of England and 'Wales has only one short 
land frontier, tiiat towards Scotland. In shape it 
forms an iiregular triangle, of which the eastern 
side measures in a straight line 350 miles, the 
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southern 32o miles, the western 425 ; but its shores 
are so deeply indented by bays and estuaries as to 
m-ake the coast-line longer in proportion to the 
size of the land than in any other country but 
Scotland and Greece. 

England has for hundreds of years been one of 
the leading powei'S of Europe, one of the great 
nioring forces of the ■world, and,_ through her 
colonies, a veritable mother of nations ; but her 
area is relatively veiy small. _ The area of the 
British Islands (121,700 so. m.) is but njVutl* of the 
surface of the world. The colonies and depend- 
encies of the empire of which England is the centre 
cover a seventh of the land-area of the globe. Eng- 
land witliout Wales (31,000 sq. m.) is about the 
size of Roumania, less than a fourth of France or 
of Germanj’, and is but little larger than the single 
state of New York (49,170 sq. m.); and England 
with Wales (58,000) is not equal in area to the 
state of Georgia (39,475), and is not a fourth of the 
size of Te.vas. Twenty-nine of the states in the 
Union arc each larger than England, several much 
larger than the whole United lungdom. 

Her ssmo ‘ Hiis noMe rAvlni of ’ ows . 

to the Engle or Angles, who with the kindred Jutes 
(Gedtas) and Saxons (Seaxe) descended on the 
greater part of what used to be known as Albion or 
Britain (see Britanxi.V.), conquered and occupied 
it in the 5th and following centuries (see Angles, 
Anglo-Saxons). These kindred neonles all 
learned to call themselves Englisc or English, and 
by Englaland they understood the whole area now 
occupied by them— an area which in the 7th 
century extended over more than the half of the 
island" from the Forth to the English Channel. 
South-eastern Scotland, as occupied by Angles, 
and not by Saxons or Jutes, was in the stricter 
sense English ; and the people of the non-Celtic 
parts of Scotland, though now markedly differing 
from the southern English, arc in blood and in 
mental and physical type at least as English in the 
wider sense as the people of Oxford or Kent. Politi- 
cal circumstances led the English and Anglicised 
Celts of North Britain beyond Solway and Tweed 
to become the subjects of the alien Scottish king, 
but tlieir language they still called Inglis, as dis- 
tinguished from the Erse of their Scottish or Gaelic 
fellow-countrymen. 

The people of the southern kingdom constitute 
nearly tiiree-fourths of the inhabitants of the three 
kingdoms ; the English language in some form is 
that of all but a small minority in any of the three ; 
the English literature is the common "inheritance of 
the whole ; tlic constitution and polity of England, 
.slightly modified, is the British constitution under 
which the three kingdoms have unitedly become 
glorious, and has been the original niwlel for the 
free constitutions of all free peoples the whole 
world over. Hence it is not strange that not merely 
by Englishmen, but by all foreigners, the name of 
England is U'-ed for what, after' the union of 
Scotland and England in 1C03, became oflicially 
Great Britain, and even for the whole empire, 
which, since _thc Irish Union of ISOl, is strictly 
the United Kingdom of Great Britain and Ireland. 

The phy.sieal features, as also the geology, of the 
Briti.«h Islands arc obviously so closely connected 
that it is convenient to treat of them collectively 
under the head of Gkvlvt BntT.viN AND IiiELAND. 
There also the general facts and figures fall to be 
given which concern the three kingdoms jointly — 
exports, imports, trade, shipping, &-c., except iii so 
far as they are separately discussed under such 
heads as AGUiCGLTirgn. Army, Colonies, Cot'nty', 
Edecatjon, E.migeation, Navy, Parli.isiknt, 
R.VILWAI'.s, i^c. Here, on the other liand, some of 
the facts di-linctivo of England, which admit of 
being succinctly st.atcd, may” well be noted. 


The area of England without ^Yales is 50,80.3 
sq. m. ; that of ^Yales, 7363 ; together, 58,186. So 
that, as the area of the United Kingdom, with 
Scotland, Ireland, Man and the Channel Islands, ts 
120,382, England alone covei-s 42 per cent, of the 
whole, Wales 6, and England and Wale.s 48 per 
cent. The population of England and Wales in 
1630 is estimated to have heen 5,430,000, the 
increase up to that date having been slow. In 
1750 it was ijrobably 6,400,000. From that date 
the increase was rapid ; and the census of 1801 
showed a population of 8,892,536. In 1841 the 
population of England alone was 15,002,443; in 
1831 it was 16,921,888 ; in 1861, 18,954,444 ; in 1871, 
21,493,331. That of Wales was at the coriespond- 
ing dates 911,705 ; 1,003,721; 1,111,780; 1,217,133. 
At the census of 1881, England had 24,613,920, and 
Wales 1,360,513, or together 25,974,439. So th.at 
in that year the population of Enghand alone was 
69-8 per "cent, of the total population of the United 
Kingdom (35,241,482); of Wales, 3-8; and of the 
two, 73-6. In 1888 the total population was esti- 
mated at 37,453,574, and the percentage of Eng- 
and Wales may he set down in round mimhcrs 
as making up more than 76 per cent., or three- 
fourths of the total population of the United King- 
dom. The density of the population in England 
is greater than in any other Eurojiean country 
except Belgium. In 1881 it was for England .alone 
484 per sq. m.; for Engl.and and Wales, 416; 
whereas for Scothand it was only 125. In England 
and Wales there were, in 1881, 19 towns with more 
than 100,009 inhabitants (in 1888, 22 such towns), 
in Scotland only 6, in Ireland 3. In England tliere 
■ivere 45 above 50,000, in Scotland 6, in Ireland 3. 

The follo'wing table shows the aiea in acres and 
population of the forty counties of England, at the 
census of 1881 : 


Bedford 

Berks 

Bucloiighain 

Cambridge 

Chester. 

Coruirall. ....... 

Cumberland 

Derby 

Devon 

Dorset. 

Durlmm 

Essex 

Gloucester. 

Hampshire 

Ilerefonl., 

Hertford 

Huntingdon...., 

Kent 

Eunrashirc 

Eeicestcr. 

Lincoln 

HiddlC3e.v 

Monmouth 

tjorfolk 

Eorthamnion, . . . 
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Oxfonl 

Butl.md 

Shropshire. 

Somerset 

SlnlTord 

Suffolk 

ikrrey. 

oUssex 

Wnniick. 

tlVstinorkand. ... 

MjUshirc 
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Tui.al of Engksnd 

Total of the twehc Welsh 
Counties 

Total of England and AVnlca 


Ales In 
statute acres, 

£0J,0S3 
402,210 
477.1D1 
024,935 
057,123 ' 
8G3,0Gj 
070,101 , 
058,024 
1,055.208 
027,205 
047,592 
037.0,(2 
783,090 
1,037,704 
. 532,918 
405.111 
229,616 
095,392 
1,203,164 
611,007 
1,707,870 
181,317 
370,350 
1,350,173 
029,012 
1,290,312 
527,762 
483,021 
91,889 
841,605 
1,049,812 
748,433 
944,000 
485,129 
933,200 
500,271 
500,900 
800,077 
472.4r.3 
3,882,851 

32,627,070 

4,712,231 

37,2.'9,S51 


149,473 

218,303 

170,323 

185,604 

044.037 

330.080 
250,047 
401.914 
003,595 
191,023 
807,253 

670.431 
572,433 
593,470 
121,062 
203,000 

59,401 
977,700 
3,451,441 
321,2.53 
409,010 
2,920,455 
211, 21(7 
444,749 
272,555 

431.080 
391.815 
170,559 

21.431 
248,014 
409,100 
051,013 
150,893 

1,430,89) 
490,505 j 
7S7,:""'' ) 

01,101 i 
2.5S.9'55 1 

2,880.551 I 

21,0I3,92>J ' 

l.r-/n,5!3 j 

25 . 074,450 ) 
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For the Welsli counties, see Wales. Tlie areas 
of the English counties are given in square miles in 
the articles on the counties. 

The climate of Britain is insular and compara- 
tively equable, milder on the whole than that of 
any region on the same northern parallel (see 
Climate), with smaller extremes of heat and cold, 
with colder summere and warmer wintere. England 
is milder than Scotland, and though moist compared 
with continental countries, less moist than Ireland. 
In spite of its dull shies and frequent rains, it 
was wisely said by Charles II. that the English 
climate ‘invited men abroad more days in the 
year and more hours in the day than an 5 ' other 
country.’ 

The situation of Britain has been shown to he in 
the very centre of the land-masses of the globe, 
a veiy great advantage for commerce and naviga- 
tion ; England, being nearer the European shores, 
enjoys the advantage in higher measure than its 
sister-kingdoms. Its seas are less stormy, and it 
has h gi'eatly more developed system of navigable 
rivere. 

The north-west of England is mountainous and 
hilly, the east and south mainly a plain crossed by 
lines of low hUls. The fertility of England is 
much_ greater than that of Scotland or Ireland, 
especially that of the wheat-hearing area of eastern 
England. The agiiculturally productive area of 
England is estimated at 80 per cent, of its total, 
and of -Wales 60 per cent., whereas that of Scotland 
is only 28 ‘8 per cent., and of Ireland 74. England, 
whose surface has been said for variety to he an 
epitome of Europe, is very rich in minerals, of 
which coal and iron are incomparably the most 
important, making nine-tenths in value of the 
-whole. The output of coal and iron in England 
is vastly greater than in Scotland, and Ireland is 
exceptionally poor in both. 

Of the population of England it is impossible to 
say what proportions belong to the various racial 
elements that have gone to form it. A non- Aryan 
race, perhaps Euskarian, must have preceded the 
Celts, who conquered and assimilated them : -the 
Celts (q.v.) are still the predominant race in 
Wales. The Roman armies introduced into the 
toivns a considerable element, comprising doubt- 
less Gauls, Germans, Iberians, Italians, Dacians, 
Phrygians, and the other various races who went 
to constitute the legions of the empire. Danes 
and Norman-French were the latest people who 
came in large numbere. But the great problem 
is : Did the Teutonic Angles, Saxons, and Jutes 
exterminate their predecessors the Celtic Britons, 
or did they over great part of the country mainly 
assimilate them ? (See the histoiy below.) 

What is certain is that out of these various stocks 
a well-marked race has been formed, strenuous, 
self-reliant, resolute in defence of its rights, daring, 
laborious, industrious, and ambitious. Its essential 
character, with marked modifications, it has trans- 
mitted to the great daughter-nation of the United 
States, and to the colonies of Britain. And this 
race it is which has given its language and in part 
its institutions to over 100 millions of the world’s 
inhabitants,' and with the help of its Scottish and 
-Irish kinsfolk, has created for its and their off- 
ering a glorious heritage in the English literature. 
England became the classic land of libertj', where 
the power of the state, based on ancient precedent, 
has been developed so as least to infringe on the 
freedom of the individual — a development sketched 
in the succeeding historj*, and continued on similar 
lines in the United States. 

England became also the special home and 
headquarters of agiicultural enteiq)rise, mineral 
production, machine-making of all kinds and steam- 
power, of commerce, navigation, and shipping. 


.England did not start in the race of commerce as 
early as many of those who are still her rivals. 
Long after France, Flandere, and parts of Geimany 
were great manufacturing centres, England was an 
agricultural and pastoriil country, wool its chief 
production and staple export. The woollen goods 
for its own use were mostly manufactured abroad. 
Edward I. did much to encourage such trade as 
there was in gening English ports to foreign 
merchants, and Edward III. induced many weavers, 
dyers, and fullers from Flanders to settle in England. 
In the 14th eentury woollen cloth was manufactured 
at Bristol, London, and Norwich, and began to he 
exported. Linen and silk weaving became of some 
importance. Coal was exported from Newcastle 
to France in 1325 ; but it was later ere English 
cutlei-y was known abroad. Great progress took 
place in Elizabeth’s reign ; under James I. Scot- 
land began to have a share in the commerce of the 
world ; and the reign of William III. marked a new 
era, for the immigration of French refugees after 
the revocation of the Edict of Nantes in 1685 soon 
told on the quality and amount of English manu- 
factures. But the great and rapid advance which 
made the commerce and manufactures of England 
the wonder of the world dates from the latter half 
of the 18th century, and is largely owing to the 
unparalleled development of machinery, the use of 
steam as a motive power, improved communica- 
tion, and later, steam-navigation and railways. 

It is veiy observable that the local distribution 
of the great industries of England has changed 
veiy greatly since the 17th century. At the Revolu- 
tion period, most of the greater towns of England 
were in the south and east; but these have now been 
long outstripped by northern rivals, and what were 
then important manufacturing towns have in many 
cases sunk into mere villages. After London, the 
chief towns were Bristol and Norwich, each with 
some 29,000 inhabitants. Exeter with 10,000 was 
probably equalled by York. Worcester and Notting- 
ham may be set down at 8000; ivlule Leeds had but 
7000, Manchester hardly 6000, Binningham, Shef- 
field, and Liverpool perhaps less than 4000. Now 
English manufacturing industries have most of their 
special seats in the north. If we draiv a line from 
the mouth of the Severn to the AVash, ive find that 
to the south-east there are hardly ten toivns, not 
seaports or suburbs of London, which have a popu- 
lation exceeding 25,000; to tlie north- w'est of the 
line there are above fifty inland towns of that size. 
It is very' significant that all the coal of England is 
found north of the line named, about or near the 
populous monej'-making toivns. 

The general figures tliat measure the vast com- 
merce of the United Kingdom will be given for 
comparison with those of other countries at Great 
Britaik and Ireland. In many cases it is not 
possible to separate the shares proper to England, 
Scotland, and Ireland ; but the greater wealth of 
England may he shown hj' a few miscellaneous 
figures as to textile industry, the collecting of 
customs, and the assessments for income-tax. 

There were in the United Kingdom at the time 
of the Report of the Inspectors of Factories in 1SS5 
in all 2635 cotton-factories ; of these England and 
AA’aleshad 2481, Scotlandl47, Ireland!. Of woollen- 
factories there were in all 1918 ; of these 1503 were 
in England and Wales, 274 in Scotland, 141 in 
Ireland. In woreted-factories the disproportion 
was still greater. There were 7465 textile factories 
in all, of which 6359 were in England, 776 in Scot- 
hand, and 330 in Ireland. The customs collected 
at London in 1888 were £9,976,405 ; at Liverpool, 
£2,582,170 ; at other English ports, £2,046,026 ; 
whereas the total collected in Scotland in that year 
was £1,426,284, and in Ireland £1,824,679. Though 
this indicates with approximate accuracy the move- 
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mcnt of sliipping, it is trae that a share of the vessels 
in English ports belongs to Scottish owners, and 
Scotland builds in some years almost as large a 
tonnage as England does. The total amount of 
the annual value of propertj' and^ profits assessed 
to income-tax in 1887 in the United Kingdom 
was £029,397,902; the share of England being 
£535,040,455; of Scotland, £57,910,114; and of 
Ireland, £30,447,393. Other figures of a similar 
kind wiU be seen under SAViKGS-B.tisKS. 

In no way can a better conception be formed of the 
state of England at diSerent periods tlian from the works 
of topograpliers, foreign visitors, kc., such as Leland and 
Camden for the IGth century ; Drayton and Fuller for 
the 17th ; Defoe, Pennant, Pococke, Moritz, and Young 
for the 18th ; Cobbott, Emeraon, Hawthorne, Esquiros, 
Xaine, Kohl, and Burroughs for the 19th. See also 
Escott, England : her People, Policy, and Pursuits 
(1879; 2d ed. 18SG); R. Grant 'White, England Without 
and Within (1831); Thorold Eogers, History of Agri- 
culture and Prices in England (0 vols. ISOG-OS) ; T. H. 
lYard, The Pcign of Queen Victoria ; a Surtey of Fifty 
Years of Progress (2 vols. 1887) ; A. Innes Shand, Half 
a Century of Changes (1887); W. Besant, Fifty Years 
Ago (1888) ; besides the government bluebooks and other 
statistical annuals. 

HISTORY OF EXGL.tXD. 

Though the history of England cannot properly 
bo said to begin till tlie 5th centurj', when the 
Teutonic tribes who have given the country its 
name established themselves in the island, it is 
of some importance to undei'stand the condition 
of the people whom they supplanted. Tiiere 
can bo little doubt that, speaking generally, the 
inhabitants of the Wand when conquered by the 
Romans were of Celtic origin. They were not 
indeed entirely homogeneous; two distinct branches 
of the Celtic language were spoken, the Gauls 
of Emnce are mentioned by C;csar as having 
exercised authority over the island, the Celgaj 
had certainly established themselves there, and 
certain tribe-names lead to the belief that men 
of Teutonic origin had already formed settle- 
ments. The island lying at the extremity of 
Europe had probably formed a natural refuge 
for tribes driven from their own lands, and a 
natural prey of those in search of new homes. 
But on the whole there can be little question th.at 
the population was Celtic. It had passed beyond 
the age of barbarism, and when Claudius deter- 
mined to coinpjete the conquest which Cajsar’s 
temporary raid in 55 n.c. had foreshadowed, some 
.sort of general confederacy w.os in existence, a king 
of the name of Ciinobelin reigned at Caniulodumiin, 
near Colchc.ster, and the existence of not lc.ss than 
forty varieties of _ his coins bear witne.'s to tlie 
greatne.ss of his influence and the compamtivc 
civilisation of his rule. His son, Caractacus, and, 
eleven yeans later, Boadicea, queen of the Iconi, 
opposed a long nnd terrible resistance to the Roman 
arms ; but the arrival of Agricola in 78, and his 
eight years of wise government, brought the country 
at length into the condition of a Roman province. 
Tlie conquest of the whole island was, however, 
never completed. It seemed good to the Romans 
to limit their successes, and to attempt by gre.at 
defensive works to exclude from their dominions 
the still unconquered Celts of the north. Lines 
were erected between the Firths of Forth and 
Clyde, and between Bowness and the mouth of the 
Tyne. The intermediate district wius a scene of 
constant warfare, both lines were from time to 
time strengthened, and the more southern of the 
two changed during the 4th renturv into the groat 
Roman Wall (see Snvgnr.s, 'Wai.i.of). 'Within this 
limit the occuiiation of the countiy was complete. 
For two cenfurie.s it was probably merely a mili- 
tarj* occupation, and at no time does it appe.ar that 


there were more than 20,000 Roman soldiers in the 
jirorince ; but as time passed on it a|)pears certain 
that the influence of the conquerors became lavgclv 
felt. Towns, the remains of which still exist, were 
built, bringing with them of nece&sity the close 
intercourse of trade, and numerous traces of villas 
in many parts of the coiuitry show the spread of 
peaceful Roman life. It was the poliev of Rome 
in its provinces to debar the midale classes from 
the use of arms, and though possibly, as in India at 
present, the native nobles and princes were 
allowed to keep in some degree their rank, it was 
nnder the shelter of the Roman lerionaries that 
civilisation advanced, and upon tlieir prowess 
that safety from the threatened encroachments of 
unconmiered Celts or niaraudiim Teutons was 
secured. It is impossible to say how far civilisa- 
tion had extended, or how far the language had 
been influenced by the Roman occupation. The 
close resemblance of many common agricultural 
terms, of the names of plants, and so on, to Latin 
words would lead to the belief that the language 
was Latinised. On the other hand, local names, the 
names of woods, mountains, and rivei-s, arc largelv 
Celtic. It seems not improbable that both high 
civilisation and Roman speech were chiefly concen- 
trated along the great roads, and round the cities 
and stations with which these were lined. 

The disturbances of the empire, and the danger 
which threatened it from the pressure of the out- 
lying barbarians, compelled in 411 the withdrawal 
of the legions ; and the half-Romaniscd inhabitants 
who had learned to rest on the support and vnlonr 
of their connuerors were left to their own resources 
to withstand the unconquered Celts of the poitli, 
now known as Piets, and their piratical allies the 
Irish Scots. Tiie movement of the batbariaus 
had affected the people on the bordore of the North 
Sea ; the Jutes from Jutland, the Angles from Sics- 
wick, the Saxons from Holstein and the ireighboup 
ing coasts were covering the sea with their expedi- 
tions. Summoned to the assistance of the civiliscjl 
Britons, a party of Jutes found mc.ans to establish 
themselves in Kent. It was an examjde readily fol- 
lowed. Befoie the year GOO Saxons and Angles had 
formed settlements e.xtendiiiA as f.ar northward as 
the Forth. About that year the varions_ princedoms 
may be regarded as merged in two considerable and 
rival powers, Northumbria and Kent; while a tliinl, 
AVessex, fated ultimately to devour the other two, 
lay along the south, at present intejested in ex- 
tending its power westwawl. It still remain' a 
question whether the invadcra destroyed the con- 
quered inhabitants or not. On the strength of 
certain expressions in the chronicler Gildas it_ has 
been lield that no quarter was shown ; but it is 
more probable that, ns in other cases of conqne-t, 
the invadera settled down in the midst of the con- 
quered population, content to rule as inanonal 
lords over their own free followers and the .“la't' 
and dependents of their predccessore. 

It was long before the various settlements .^''5 
Saxons were fused into one. Long before political 
union was reached, the unity of the people fon{i“ 
cxpre.'sion in a .single Christian church. '’hV.'j 
the jiowera of Northumbria and Kent wcrc Miii 
balanced, the marriage of the king of l^ont witn a 
Frankish princa's olfcred an ojii'ortunity for tm 
evangelisation of the country. Augustine amt in 
fcllow-missionarias landed in Thanet in 590, nai , 
well i-eceived by the king, found a home in ' am 
terhury. A similar circumslanco brought < nW' 
tinnily to the north ; a Kentish iiriiice-s man list i‘> 
Edwin of Northumbria took with her ratihnns, ami 
established Clirisfi.anity in York. The chanp’ o 
religion went near to destroying the_ Northnnil'nai 
I power. Heathenism found a champion, and I en'iaj 
I uniting the central tribes into the kingdom «* 
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Mercia, for a -while established his supremacy over 
Northumbria, and drove the Roman priesthood to 
flight. The gap thus left was supplied by the 
devoted missionaries of the Celtic Church settled in 
Lindisfarne. But the restoration of the Northum- 
brian power was fatal alike to heathenism and to 
the Celtic Church. After the Council of Whitby in 
664, the Roman Church regained predominance, and 
was organised in a single archiepiscopal see by- 
Theodore of Tarsus, holding his appointment from 
Rome. After the fall of Fenda, the supremacy' of 
the northern kingdom was unquestioned, till some 
sixty' y’eai-s later it gave way to Mercia. About tbe 
year 800, however, botli Mercia and Northumbria 
had to yield to the third power. Egbert, king of 
Wessex, who had seen something of centi-alisation 
in- the court of Charlemagne, during the thirty- 
six years of his reign gradually brought under his 
power all the English kingdoms, whether Anglian 
or Saxon, and continuing the hereditary' struggle 
of his people with the British populations, estab- 
lished a permanent superiority over all England, 
with the exception of the Britons north of the 
Dee. 

But already an enemy' had made its appearance 
to which the newly’ centralised kingdom was to 
y’ield. The Danes, issiiing from tbe Scandinavian 
coasts, had before the death of Egbert begun to 
harry' tlie country. At first as robbere, tlien as 
settlei-3, and finally' as conquerors, for two centuries 
they' occupy English history'. During the reign of 
Ethelred their incessant but isolated incuraions 
assumed the form of an invasion. East Anglia 
passed into, their hands, and their leader, Guthnim, 
took to himself the title of king. For seven yeai-s 
Alfred on the throne of Wessex earned on a deadly 
struggle with this rival power, and at length con- 
cluded a treaty' of partition at the Peace of Wed- 
more ( 878 ), surrendering to tlie Danes the north and 
east of England to be held by them as vassals of the 
Saxon king. The supremacy of Wessex was thus 
secured, and ripened in the following reigns into 
something little short of an imperial authority'. 
Edward tlie Elder was not only recognised as the 
overlord of Mercia and Northumbria, but the Welsh 
kings swore alliance, and the kings of Scotland and 
Strathclyde acknowledged him as their father and- 
lord ; he ti-eated on equal terras and contracted 
marriage alliances with the greatest princes of 
Europe. His position was fully' vindicated Iw his 
son Athelstan, under whom, perhaps, the West 
Saxon monarchy' reached its himiest point of great- 
ness. . The decisive battle of Brunanburh, in 937, 
won over a complicated confederation, dealt a death- 
blow to all opponents. The reign of Edgar the 
Peaceful, and the government of his great minister 
Dunstan, closed the period of Saxon greatness. 
From this time onwards we.ak kings, factious nobles, 
and a broken organisation were unable to resist 
the renewed incui-sions of the Scandinavian tribes. 
The jealousies between the various sections of the 
people, restrained by’ the strong central authority’ 
of the late kings, broke out afresh. The northern 
kingdoms where Danish law prev'ailed afforded a 
natural support for the invaders. The alliance of 
King Ethelred with the Normans, and his mai-riage 
with Emma, a Norman princess, only added a fresh 
element of weakness by' the presence of her foreign 
follower. Recourse was had in vain to large pay- 
ments to the Danes, and to the cruel and treacher- 
ous murder, on St Brice’s Day, 1002, of the Danes 
settled in Wessex. Ten years later all opposition 
had been overcome, and Sweyn, the leader of the 
invaders, was practically’ king of England. He 
was succeeded by’ his son Canute, and though a 
brief outbui-st of vigour under Edmund Ironside 
enabled the English to secure a dirision of the 
country, the death of their leader compelled them 


to submit to Canute. Under its Danish king 
England was ably ruled, and was in some respects 
the head of a Scandinav’ian empire. But Canute’s 
two sons failed to continue tlieir father’s work. 
Opportunity was allowed for the rise of Godwine, 
Earl of Wessex, and on the death of Hardicanute 
in 1042, Edward the Confessor, the son of Ethelred, 
resting on the support of tbe gi-eat earl, re-estab- 
lished the house of Cerdic on the tin-one. Educated 
in Normandy, he surrounded himself with foreign 
friends, and filled the high places of tbe kingdom 
with Frenchmen. As leader and representative of 
the national feeling, Godwine succeeded after a 
while in driving the foreigners from tbe country’, 
and establishing himself in a predominant position 
over the south of England. In the north the influ- 
ence of the earls of Mercia prevented his absolute 
supremacy'. He handed on both his power and his 
rivalry' with the noi-them earls to his son Harold. 
Successful against his rivals, Harold placed most of 
the earldoms in the hands of his brothers. So 
completely’ was he recognised as the first of 
Englishmen, that upon the death of the king 
the Witan had no hesitation in electing him to 
the throne. 

In thus choosing a king from beyond the limits 
of the royal family’ the Witan had transgressed 
a well-established English custom. A formidable 
rival claimant at once appeared. William, Duke 
of Noi-mandy', a cousin of the late king, demanded 
the throne as next of kin, and pleaded the pro- 
mise of the Confessor. A second enemy threat- 
ened Harold : his brother Tostig had proved a 
traitor and had been banished ; he now retnnied 
in company with the Nonvegian fleet. The 
northern earls opposed him, and Harold, hasten- 
ing to their assistance, won the battle of Stam- 
ford Bridge over the invaders. But the decen- 
tralised character of the English constitution and 
the strength of family' rivalry made lengthened 
union inyiossible. .When, three days after, on the 
28th of September 1066, the Norman duke landed 
at Pevensey', it was single-handed and with hastily' 
collected foi-ces that Harold met him. The great 
battle of Senlac, near Hastings, was decisive, 
Harold and his brothei-s were slain, and England 
was left without a king. Again the jealousy 
between Wessex and hlercia prevented either a 
combined national opposition or the election to 
the throne of a native prince. William had little 
difliculty’ in slipping into the vacant post and 
securing his election by the Witan. The series of 
local effoi-ts at opposition which followed his elec- 
tion proved unsuccessful, and by’ 1070 his authority' 
was recognised throughout the country. 

The change of dynasty thus effected connected 
England with the gi'eat movements of the Con- 
tinent. Up to this time it had been somewhat 
isolated. ’Though its church was in communion 
with Rome, and had frequent intercourse with it, 
it was distinctlv a national church ; though feudal- 
ism was rapidlv advancing, it had pureued an 
independent and national coui-se of development. 
It was in some degree ns the champion of the great 
sy’stem of Western Christianity that William had 
put forward his claims, and lie brought with him 
followers imbued with all the principles and forms 
of continental feudalism. All the varieties of class 
and of land tenure which had arisen spontaneonsly 
in England were now assimilated to those existing 
where complete feudalism was in force ; the con- 
nection with Rome was ratified by .an entire ch.ange 
in the episcopacy. But William had no idea of 
assuming the position of a chief among equals, 
or of subordinating his authority’ to that of the 
church. He found in the organisation of the con- 
quered kingdom principles which enabled him, 
while using feudal language, to be in fact an 
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alisolute king, and to set such limits to the power 
of Rome as to keep the church virtually in suh- 
ordination. The ISorraan kings, when not en- 
gro=sed in foreign enterprises, were occupied in 
establishing, in opposition to the nobility and 
the church, that powerful monarchy \vhich the 
Conqueror had estaulished. They found in the old 
institution of the national militia an instrament 
wth which to oppose the feudal levies of the 
barons. An administrative system centred in the 
crouTi, and working chiefly through the machinery 
of the exchequer, went far to centralise the govern- 
ment. Triumphant suppression of insurrections 
enabled them to get nd of the feudal baronage 
of the Conquest, while a new nobility of adminis- 
trative origin and attached to the national system 

f adually took its place. But the death of Henry 
leartng only a daughter, Matilda, gave room 
for a disputed succession. All the discordant 
elements which the royal power had held in 
repression burst into lifd The reign of Stephen 
was a time of constant civil war, during which 
the nation learned from the intolerable tj’ianny 
under which it groaned the value of the repress- 
ing hand of royalty. The nifserahie time was 
brouglit to a close ciiiefly by the mediation of the 
church. Matilda’s son Henry, already a powerful 
prince in France, was accepted as the heir to the 
tlirone, and practically intrusted with the restora- 
tion of order. It was with tlie general concurrence 
of the nation that he was able to re-establish upon 
a broader and better basis the powerful monarchy 
of his predecessors. A scries of great administra- 
tive reforms brought justice and finance into the 
hands of the king and his intimate council or 
Curia Regis, and went far to break through the 
quasi-independence of the land-owners. The sup- 
pression of a great insun-ection affecting all his 
possessions, and supported by the kings of France 
and Scotland, left him unquestioned master of his 
kingdom so far as the baronage was concerned. 
His attempts to reduce the ciiurch to subordina- 
tion were less successful ; the opposition of Becket 
to the enactinents of the Council of Clarendon 
produced a disastrous struggle with Rome. But 
though techpically worsted, Henry’s power sulTcred 
no serious diminution from Ills defeat. He handed 
on to hLs_ son a powerful and well-organised 
monarchy, in which the feeling of national unity 
had made gieat advances. His system proved 
strong enough to support the continued absence 
of Richard in the Cnisadcs and in his French 
dominions ; national life even acquired increased 
strength by the .self-government which was thus 
forced on tlie administration. 

In the hands of Richard’s successor the evil 
effects of the enormous power concentrated in 
the crown became obvious. Boastful, tyranni- 
c.al, and weak, John excited the anger of all 
classes. The disgrace he brought uiion Eng- 
land, the shock tlius given to the rising feeling 
of national pride, afforded an opportunity for the 
exhibitiog of the discontent he had roused. He 
allowed himself to be stripped of all Ills French 
possessions ; he plunged into a -struggle with the 
Papal See, was excoinmuniwitcd and doi)ose<l, and 
formally surrendered Ills crown into the hands of 
the i>ope. The nobility, freed from connection 
with the Continent ami supported by all parlies 
smarting alike from_ the evils of misgovcrnmcnt 
and the shame of dis-O-stcr, appe.arcd as the true 
leaders of the nation, and wrung from the humbled 
king that grc.at ch.arter which secured, in the form 
of a solemn treaty, the foundations of the future 
libenics of England. To make the charter a 
reality, and to seenre the orderly dcvclopmeiil of 
tlie-e liberties, was the work of the gic.at king 
Edward I. Jolin’.s compact with the peoj>le jimvcd 


insufficient to restrain the pei-sonal and capricious 
exercise of the royal power in the hands of 
his son, Henry III. The surrender of the crown 
proved more of a reality than was expected ; the 
Papal See, unable to establish a temjioral suze- 
rainty, mercilessly fleeced the people and the clmivli, 
and the country was filled as of old with foieigners, 
on whom wealth and high places were lavished. 
The finances fell into utter decay. At length a 
demand for money to .support, in the interest of 
Rome, the claims of the king’s son to the tliroiic 
of Sicily brought matters to a crisis, and in ffi.’iS 
the barons passed the Provisions of O.xford, drove 
Henry’s foreign friends from the kingdom, ami 
virtually superaeded the crown by a committee 
of government. Henry’s attempts to break front 
the restrictions laid on him produced an armed 
insuiTection, and Simon de Montfort, at the 
head of the barons and the commonalty of the 
towns, defeating the royal forces at Lewes, estab- 
lished a revolutionaiy government of which lie 
was practically the master. But the jealousy 
with which the nobility regarded the rise of 
Montfort allowed Edward the Prince of Wales to 
come forwartf as tfie leader of a partj' at anea 
conservative and reforming. His accession to the 
throne gave him an opportunity of carrj-ing out 
his views. In the parliament or 1295, a comjdcte 
assembly of all estates, he gathered into a national 
centre all the sc.attered elements of representation 
and self-government which had long existed in the 
county courts. The principle that where all weie 
concerned all should have a voice was acknow- 
ledged, and the national liberties wore placed in 
tlie charge of an assembly in which all orilei's wcio 
included. At the same time the position of tlic 
crown w.os maintained and rendered clleclivc by 
the large powers still left in the hands of the kings 
council. For many years the struggle between 
parliament and prerogative remained undecided ; 
out armed with the power of taxation, and taking 
advantage of the wants or weaknesses of the 
sovereign, the parliament continued to make good 
its position as the national council. At tlic clos-o 
of Edward III.’s reign it was able to attack and 
impeach the ministiy. Tlie success of Richaid II. 
in ridding himself of the influence of his uncles by 
which his youth had been surrounded, ami iu-s 
vehement assertion of the powers of the crown, 
produced a revolution which closed the slriigple, 
and Henry IV. came to the throne with_ a parha- 
mentary title, while the council nominated in 
p.arliament became in fact a body of nntioniil 
ministers. 

The rise of parliament had gone hand in hand | 
with the assertion of national life. Edward I. had 
not only marked out the lines the constitution mm 
to follow, he had rid England of foreign infiueiicc“. 
Busying himself but little with the Continent, he 
had' devoted his attention to the conquest of V ales 
and Scotland. His death before the completion of 
his conquest of the northern kingdom allowed the 
•Scots to inflict a final defeat upon his wyaker .son 
at Bannockburn. But the national feeling of tlic 
English, in abeyance during the iiolitiynl dirtnro- 
ances of Edward II. ’s reign, rcn«‘-ertcd iLelf ;n liie 
ambitious ellbrl-s of Edwaul III. to jdace hini'elt 
upon the throne of Franco, and was .strengthened o' 
the brilliant victories 'vhicli attended Iheiii. Thniign 
the victorias were useless, and the 'var a senes of 
raids rather than a well-considered conquest, the 
cp’ects at home wore of great importance. 'Hic coii- 
tiniial want of money forced the ero'vn to froqiient 
concessions to the parliament ; the spirit of i he 
poojile w.as raised by siicce-s.s ; and the lifi: 

-soldier jdayed an important part_ in liberating Uie 
lower onle'ra from serldom. Tlie villeinage of c.inier 
time.' h.ad been graduallv declining, and ivnt ami 
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■wages were taking the place of villein tenui-e and 
forced service. The .terrible ravages of the Black 
Death upset for a while the economic arrangements 
of the country, and the attempt to drive hack the 
liberated serf to his old position caused the great 
-rising of \Yat Tyler in 1381. The insurrection was 
suppressed, but a death-blow was practically dealt 
to serfdom. In close connection with this upheaval 
of the working-classes was the movement in opposi- 
tion to the church. The doctrines of Wyclif and 
. the Lollards, so much in hannony with the demo- 
cratic movement, could not fail largely to influence 
it, and for a while hostility to the church played a 
considerable part in parliamentary history. 

The completion of the constitutional system 
marked by the accession of Henry IV. did not pre- 
vent the recurrence of disorder, but during the reign 
of his son full harmony existed between the king and 
people. The disturbances which had broken out in 
France afforded an opportunity for renewing the 
war, and Henry V. found no difficulty in carrying 
the people with him in his victorious attacks upon 
that country. A statesman as well as a conqueror-, 
his progress was very different from that of Edward 
III. The Treaty of Trojms seemed to promise the 
"ultimate union of the two kingdoms, hut the work 
•of consolidation was scarcely begun when the great 
king died, intimating to those who should carry on 
the work that the occupation of Normandy should 
he the limit of their aims. The foreigtr success and 
■domestic harmony was of short dmation. Though 
the power of the nobles as feudalists had dis- 
■appeared, they were still too strong to accept easily 
the co-operation of tire other orders in a national 
system except from the hands of a powerful raler. 
Their strength had been increased by the great 
position given to the royal princes. The paiiia- 
-mentary establishment of tire younger branch upon 
the throne had opened the door to the rival claims 
of hereditary succession. A strong government was 
scarcely possible riming the infancy of Henry VI., 
■especially as the council of regency found in the 
Duke of Gloucester, a man of ill-regulated ambi- 
tion, an opponent with whom it was difficult to 
■deal. His greater brother, the Duke of Bedford, 
rievoted himself chiefly to the affairs of France, 
and though he had succeeded in maintaining some 
degree of order in England, his early death was the 
signal for an outbreEUC with which the council and 
sribsequently the young king proved unable to cope. 
Continual disaster in France still further discredited 
the government. Taking advantage of the claim 
■of hereditary right, the Duke of York came foiuvaid 
as the champion of order. The nobility ranged 
themselves on one side or the other of the contend- 
ing parties, and the country hecaine the seat of a 
cruel dynastic war-. The Yorkists were victorious 
in the struggle. The death of their old and 
moderate leader placed at their head his son 
Edward, a man of great ability imbued with the 
morality and principles of an Italian despot, and as 
the long regency had inevitably replaced in the 
hands of the council much of its independent power, 
Edward IV. found little difficulty in employing it 
for his pwn purposes. Parliament ceased to have 
much importance except to register the sovereign’s 
will or to grant subnrissively tire taxes he required. 
In the earlier struggles for national liberty the king 
had found his chief opponent in the baronage, aird 
subsequently as leader-s of the nation the nobles 
had exercised a great restraining influence. But 
in the internecine str-rrggle of the Wars of the 
Roses they had committed political suicide, and 
Edward IV., surrounded by a nobility of his 
■own creation, and armed with the power-s of 
prerogative, which had never been fonnally abro- 
gated, found himself able to establish a ]rractical 
absolutisnr. The family dispute had rrot, however. 


reached its last act ; Edward’s successor, Richard 
III., rendered himself odious to all classes of the 
people, and the battle of Bosworth placed upon the 
throne a prince who claimed to he a representative 
of the Lancasti’ian’ House, and whose position was 
so far less absolute than his predecessors that he 
acknowledged that he was king by the will of the 
people. 

Tfie accession of Heniy VII. and the Tudor House 
opens the second act of the drama of English history. 
The great principles of the middle ages had passed 
away ; it was the age of the rebirth of learning ; print- 
ing had been invented ; firearms were superseding 
the lance and bow ; the 'discovery of the western 
world was soon to excite the spirit of nautical 
enterprise ; capital was taking the place of the 
restricted guild system ; the inclosure of commons 
was changing the face of the counriy, depopulating 
tire fields and filling the cities ; the church had 
begun to be shaken from its foundations. In the 
midst of this changed society the new dynasty had 
ascended the throne, claiming to rest upon the 
popular will, but invested with all the absolute 
authority with which the late reigns had surrounded 
the crown. It is not perhaps going too far to say 
that the king was endowed with a temporary dicta- 
torship. The typical representative of this phase 
of government is Henry VIII., a man in whom 
gross passion and unscrupuloirs deternrirration to 
gr atify his own will were citriously blended with a 
certain amount of culture and a real desire for the 
well-being of his people. Charged as it were with 
the duty of re-estabhshing an orderly national life 
upon a strong monarchical basis, he plunged into 
war as a ready nreans of asserting national power. 
France and Spain were already on the threshold of 
their great struggle for the supremacy of Europe, 
and it was in strict accordance with the tradition 
of English policy that Henry allied himself with 
the Spanish house. But a change was speedily to 
pass over the foreign relations of England. Insti- 
gated by his passion for Anne Boleyn, Heniy de- 
manded a divorce from his Spanish wife ; the oppo- I 
sition of the papacy precipitated the Reformation in 
England, and transferred the national liostilitj' from 
France to Spain. The difficulties he encountered 
in his pureuit of the divorce brought him face to 
face with the one weak point in his position as 
absolute monarch. The possibility of the assertion 
of paramount authority by a foreign jirince had 
been studiously hidden from him by his ecclesiasti- 
cal minister Cardinal Wolsey, who, himself master 
of the church, had thought to avoid all contest of 
authorities by devoting his power to the service 
of the crown. .Such a possibility was now sud- 
denly revealed to him. The fall of Wolsey and 
the substitution in his place of Thomas Cromwell 
supplied the king with a veiy able instinment for a 
high-handed assertion of the independence of the 
English Church. The movement found support in 
the excited animosity to the doctrines and practice 
of Rome which was filling Europe. Led by the 
energy of Cromwell, Heniy proceeded beyond mere 
separation to the destraction of much of the appar- 
atus of the old church. Reformed liturgies, an 
English Bible, the dissolution of the monasteries, 
seemed to secure a triumph for the advanced 
refoi-mers. But the minister had overshot the 
desire of his master, and the reign closed amid 
Henry’s efforts by even-handed severity to establish 
the supremacy of the crown without allowing the 
predominance of either party. So delicate an equi- 
librium could not be maintained. A burst of re- 
forming zeal, supported by ministers of questionable 
character and still more questionable prudence, went 
far to destroy the position of England ; and it was 
not without a verj’ general consensus in her favour 
that ilarj', the champion of the old faith, ascended 
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the throne. Unfortunately, her hirtJi and natural 
prejudices led her to ally herself closely with Spain. 
A great reaction in favour of Eoman Catholicism 
throughout Europe had begun ; Spain was at the 
head of the movement, and there seemed every 
probability that England would lose its national 
independence and be bound not onlj' to the ecclesi- 
astical supremacy of Koine, but to tbe temporal 
supremacy of Spain. Eeligious pereecutions of a 
severity unknown in England added strength to the 
angrj' feelings then excited. Protestantism and 
national independence were forced into connection, 
and it became the inevitable duty of Elizabeth on 
her acce-ssion to pla}' her part as the supporter of 
this twofold cause. With the aid of her great 
minister Lord Burghley, she acted with consum- 
mate ability. Far too weak to oppose at once the 
powerful forces of united Catholicism, she contrived 
by a temporising policy to avoid the dangere which 
w'ould have attended an open defiance. She took 
advantage abroad of every opening for indirect 
support of the Protestant cause ; at home, skilfully 
mingling politics and religion, without direct religi- 
ous persecution she treated Iier opponents as traitors. 
She encouraged with all her woman’s wit the feel- 
ing for nautical enterprise which was rife in the 
country ; and at length, with the obstacles which 
had met her early course removed, firmlj' seated on 
her throne, and regarded both at liome and abroad 
as the champion of Protestantism, she was able to 
bid defiance to the power of Spain and establish the 
supremacy of the English navy in the repulse of the 
Spanish Armada. 

In carrying out the sweeping changes of his 
reign, Henry VIII. had found the support of his 
people nocessarj'. Even the settlement of the 
succession, though intnisted to Henrj’ and carried 
out according to liis wish, was arranged nitli parlia- 
mentary sanction. The co-operation of the people 
was still more necessary for Elizabeth. Through- 
out her reign the influence of parliament had been 
rising. Social changes had still further tended in 
this direction ; if the old nobility had chieflj' dis- 
appeared, a new nobility had taken its place, and 
the gentlemen of England, with property often 
incre.ascd from the monastic spoils, had become an 
important class. Though Elizabeth constantly 
assumed a masterful position with regard to her 
parliaments, she none the less listened to them and 
at times yielded to their remonstrances. It remained 
for thc_ House of Stuart to force by unwise opposi- 
tion this rising power into a position of supremacy. 
The death of the Virgin Queen seemed likely to 
ojien the question of tlie succession, but the crown 
passed witliout difficulty to the Scottish king, and 
the long-delayed union of the two kingdoms under 
one niler was accomplished. The parliamentary 
settlement of Henry VIII. had sot aside the Scot- 
tish line ; it was therefore by strict law of inheritance 
only that James found himself called to the throne. 
Trained in a diflerent school of politias, and appar- 
ently succeeding by what it was the fashion of the 
time to speak of as ‘divine right,’ ho failed entirely 
to underst.and the position of Ids jiroJecessors. Tins 
miscomprehension of his historical position handed 
on jo his dc'-cendants was the cau.se of the disasters 
which attended their dyn.asty. Conceiving them- 
selves possessed of the powers inherent in the old 
English crown, and determined to make them good, 
they forced the nation to fight over ag.aiii the hattle 
which had already been decided in the time of the 
liancastrians. The contest between personal mon- 
archy and constitutional government was termin- 
ated only by the removal of the Stuart.s from the 
throne. A battlefield was found in nearly cveiy 
department of goveniment. James I. himself rail 
counter to many of the national prejudices. 
Thoroughly Protestant at heart, he favoureil the 


new High Church party, who looked for support in a 
powerful crown ; ea.sily influenced by favourites, lie 
fell in with the fashion of the monarchies abroad, 
and niled through the hands of a great minister; 
in disregard of the -wishc-s of the nation, lie con- 
tracted a friendship for Spain, which was now- 
regarded as the hereditary foe. But his weak- 
nesses were not untempered by sagacity, and he 
succeeded in avoiding any overt breacll with his 
people. His more obstinate son was less fortunate. 
From the beginning of his reign he found Ins parlia- 
ment arrayed against him ; it succeeded even in 
wiinging from liim the great Petition of Right. 
Wearj' of the stniggle in wiiich ho seemed to ho 
woisted, he believed Yiimself strong enough to stand 
alone, and for some yeare ruled without a parlia- 
ment and in disregard of the most important 
liberties of his subjects. Financial ditficnltios, 
caused in part b}- his ill-advised efforts to establish 
the ISpiscopalian form of woiship in his northern 
kingdom, compelled him at length to seek parlia- 
mentarj' aid. The long-repressed discontent of the 
nation thus found a means of expression, and the 
edifice of personal government fell before it. A 
gnidging consent to hotly pressed refonns, an 
unfortunate laxity in observing his promises, and 
unwise efforts at resuming his power drove Charles 
into open hostility with the people, and the country 
was plunged into the horrors of civil war. Eoyolu- 
tion ran its inevitable coui-se ; the constitutional 
leaders of the early movement gave place to men 
who dreamed of much more radical changc.s, and 
whose politics were deeply tinged with religions 
fen-our. The war brought to the surface .succe.«fnl 
generals, and in one of them was found a man wdio 
united vast practical ability with the subversive, 
views and religious enthusiasm of the advanced 
partj-. 

The parliamcntaiy enemies of Charles, haying 
completed their worlc by the execution of the king, 
found themselves mastered by the overwhelming 
ability of Oliver Cromwell. Raised to what ivas 
practically the tlirone, lie sot himself to reconstitute 
upon a new basis the constitutional structure which 
had been sw-ept away. His largo and tolerant 
views, and his determination to produce order, 
excited the hostility of the narrow sectarians who 
had formed the majority of the Long Parliament. 
By all men of conservative mind, or who slmrcd in 
the loyal sentiment so prevalent among Englishmen, 
he wn.s regarded with aversion. His clforts to bring 
well-ordered liberty out of the jarring elements 
with wliich he was surrounded failed; lieirnsforecd 
throughout his tenure of power to rely upon his own 
iron will. lie succeeded in raising England to a 
high place among nations ; it again assumed tlie 
position of leader of the Protestant interest, and 
again sought its allies among the cnemic.s of Spam. 
But on the death of the great Protector, and at the 
prospect of a succession of military tyrannies, a 
wave of reaction swept over the coiintrj-. _ Entim«j- 
asm had died out, and that majority which at all 
time.s loves the old ways and prefers the c.-i-sy patli-s 
of habit to the strenuous elfort necc.««nry to com- 
nlete reforms insisted on tlie restoration of t"® 
lianishcd house. ^Yith general acclamation, thougti 
not without some .attcmjits to restrain his power 
within legitimate liinit.s, Chaile.s II. was_ brmignt 
back to AVliitehall. Less arbitrary than his fatlier, 
and far more cap, able of bending to jlic storm, he 
proved no less determined to mainlnin in his oivn 
wav the fullness of the power he had iiiheriltsl. im 
had to contend with iniich more forniiilahlc onpon- 
cnt«. Though the full rc.storntion of the 
and crown bad followed upon Ids accc.ssion, 
Rebellion had not been without permanent 
It w.T-s impo-sible that the p.arliament which lin'H' r 
vears been regarded n« the .source of govcnim'’ni 
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should sink back into the position it had occupied 
in the reign. of Charles I. ; the king could no longer 
hope to rule without it or to raise the revenue 
from illegitimate sources. The reign was one long 
dispute. The character of Charles, licentious, 
extravagant, and ready to waste the national 
resources upon his own pleasures, afforded ample 
ground" of complaint. Surrounded by advisers as 
unscinpulous as himself, he sold himself to the 
French king to supply his financial wants. At 
tlie instigation of his paymaster, he plunged the 
country into a disastrous war with its Protestant 
neighbour Holland, and by his mismanagement 
allowed the enemy’s fleet to ride undisturbed at the 
veiy threshold of the capital. He tampered ivith 
the national credit, and attempted by an exercise 
of high prerogative to set aside the laws against the 
Catholics. The enthusiastic parliament elected 
upon his return became before the close of its long 
life his bitter opponent. 

The assaults of the opposition, "Whigs as they 
were now called, were directed against the Duke 
of York, the king’s Roman Catholic brother. 
Nothing would satisfy them but his absolute 
exclusion from the throne. To bring discredit- 
upon the Catholics they were not ashamed to lend 
themselves to the infamous perjuries of Titus 
Oates. They thought of placing the king’s ille- 
gitimate son, the Duke of Monmouth, upon the 
throne; but their insolence defeated itself. Charles, 
never deficient in political insight, understood the 
national love for the rights of legitimacy, the dread 
of, a disputed succession, and the S5’-mpathy with 
which his eflbrts to support his brother were re- 
garded. He dissolved lus refractory parliament, 
and even thought of vengeance. He drove Shaftes- 
bury, the leader of the opposition, from the countiy, 
and _ assaulted the strongholds of his enemies by 
finding e.xcuses to confiscate the charters of London 
and otlier great cities. The Wliigs, who saiv that 
such a step by changing the constituencies might 
easily change the character of future parliaments, 
were driven to despair. The more statesmanlike 
among them began to think of seeking for the 
assistance of the king’s nephew, the Prince of 
Orange. Some of the wilder spiiits sought for a 
speedier remedy in assassination. The discovery 
and punishment of the Rye-house Plot, and the 
skilful mingling of the aspirations of patriots with 
the atrocious scliemes of vulgar murderers, for a 
while discredited the Whigs, and Charles died to all 
appearance triumphant. It remained for his brother 
to bring into action the deep-seated discontent 
which underlay the seeming success of the crown. 
With a want of judgment little short of judicial 
blindness, he proceeded in a few years to alienate 
every class in England. The open insurrections of 
Monmouth and Argyll were punished with reckless 
and bloody severity. The Test Acts were set at 
defiance, and Catholics filled the army. He main- 
tained the shameful attitude his brother had adopted 
towards France. He laid his hand upon the free- 
hold offices of the universities and the church, 
asserted the power of the crown to. dispense with 
statutes, re-established the court of High Com- 
mission, called upon the clergy to read publicly his 
illegal declaration of religions indulgence, and 
established a standing army to overawe the capital. 
Such a series of tyrannical actions brought about 
the crisis. The Whig leaders betook themselves 
to William of Orange. This great statesman, who 
had devoted his life to restrain witliin due limits 
the power of Louis XIV., at once accepted with joy 
the opportunity of adding the strength of England 
to his great combinatiohs. Protestant in religion, 
tolerant both by nature and by political necessity, 
the powerful chief of a republican government, he 
was well fitted to rule a kingdom torn bj- religious 
179 


and political faction. The heads of all the English 
parties had sought his aid ; his mere appearance 
was sufficient to close the Stuart dynasty and drive 
James a fugitive from the country. 

The nation had again entered upon the full exer- 
cise of its powers. Taught by experience, before it 
deposited them in the hands of the king, it fonnu- 
lated the liberties of the country in a great and 
binding charter which should at once and for ever 
put an end to those efi’orts at pereonal nile which 
had rendered its previous history so stormy. The 
victory of parliament was thus completed. Tlie 
reign of the fiiet parliamentary king was indeed 
disturbed throughout by conspiracies, and rendered 
unrestful by the efforts of the exiled house, and at 
the close of the reign of Queen Anne for one critical 
moment there was a possibility that the Tories 
under Bolingbroke would succeed in re-establish- 
ing the Stuarts ; but the rapid action of the great 
Whig nobles thwarted the attempt, and the failure 
of tlie Jacobite insurrection in 1715 secured in 
accordance with the settlement of parliament the 
Hanoverian House upon the throne. From that 
time onward, through the reigns of the four 
Georges, of William IV., and of Victoria, what 
we now regard as constitutional government has 
constantly prevailed. The contests of parties, 
however severe, have been over differences of 
opinion of a less vital character than those involved 
in a change of dynasty. It has been possible, with- 
out revolution, without impeachment, to allow of 
the quiet and orderly change of ministers as a 
regular part of the working of the parliamentaiy 
machine. Such a process implies little short of the 
complete disappearance of the personal wishes or 
opinions of the monarch as a factor in the political 
life of the nation. It was not without resistance 
that the crown consented to assume this attitude. 
Neither "William III. nor the statesmen who had 
secured his accession understood the full results of 
what had been done. Nor was William himself, 
bent upon using the wealth of his new dominions to 
aid him in his great continental schemes, inclined 
to resign any of the powers of the crown or to 
throw himself into the arms of a single party ; he 
attenqited, like his predecessora, to employ as his 
ministers the ablest men of all parties. It was 
almost by accident that what is known as ‘ party 
government,’ by which the king chooses his ministers 
from the majority in the House of Commons, and 
thus puts himself in harmonj' with his parliament, 
was discovered. The lesson which the success 
attending the great Whig goveniment of 1696 
taught was strengthened by experience. It was 
not till the Duke of IMarlboroumi, the heir of the 
views and objects of William, found himself sup- 
ported by the homogeneous ministiy of 1708, that 
he met with unqualified success. From that time 
the niinistrj', virtually a committee of the majority 
of the house, and known as the Cabinet, has formed 
a recognised part of the machinery' of government. 

But it was not only in the establishment of con- 
stitutional goveniment that the Revolution of 1688 
produced a change in the attitude of England. _ It 
introduced the country as a first-rate power into 
the politics of Europe ; no important complications 
have since arisen in which it has not played its 
part. Throughout William’s reign, as_a matter of 
course, its strength was employed against France. 
The war of the Spanish Succession opened to its 
armies under the leading of Marlborough a glorious 
career of victo^J^ The Whig leaders, who had not 
shrunk from impeaching the authors of the Peace 
of Utrecht which closed it, 3 'et appropriated the 
advantages then acquired, and forced England in 
support of the treaty to the verj' head of the Euro- 
pean powers. In the war of the Austrian Succes- 
sion, the national energies, directed chieflj' against 
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France, secured British supremacy upon the ocean, 
Avhich riiiened under the great Pitt in his alliance 
with Frederick of Prussia into tlie unquestioned 
command of tlie colonial world hoth,in the east and 
west. Though paralysed for a moment hy the 
disasters of the Amencan rchellion, the militarj- 
eiitcrprise of the country revived under the younger 
Pitt. Forced into opposition to the French Kevo- 
Intion, he was the soul of the great coalitions by 
which the proselytising vehemence of the Jacobins 
was held in check. Tlie appearance of Napoleon 
upon the scene, and the extraordinary successes 
which attended his arms, changed the character of 
the war; it became a struggle for existence. It 
was again English subsidies, English troops, and 
English successes in Spain which tended more than 
anything else to bring the great powers into action, 
anil to rouse that feelin" of national life which 
produced the overthrow Of the Napoleonic empire. 
Once again England stood at the very head of 
European powers. 

One cause of these vast successes, unexpected in 
a country under popular rule, is to be found in the 
chai-acter of the government which sprang from the 
Kevolution. That event was in its essence an 
aristocratic rather than a popular movement. The 
restriction of the constituencies and the influence 
of the possession of land threw power into the 
hands of a comparatively limited class. It was 
more as an oligarchy than as a democracy that 
England was able to prove itself so powerful 
abroad. But great social changes were gradually 
worldng themselves out, a revolution was taking 
place in the industrial world. Tlie enlarged applica- 
tion of steam, the invention of machinery, improved 
methods of agriculture, the extended use of coal, 
the removal of the iron trade from the south to the 
north, and its groat increase, were all tending to 
bring into greater prominence the trading, manu- 
facturin'', and artisan classes. The strange anom- 
alies of the representation became still more glaring ; 
ch.ange of occupation was not effected without nnicli 
individual hardship, and the discontent arising 
from sufi'ering was joined with that engendered by 
a sense of political exclusion. The ideas fostered 
by the French Revolution played their part in the 
general ferment. The determined and successful 
effort of the Irish Catholic.s to obtain religious 
emancipation laid bare the increasing weakness of 
the ^overnijig classes. And at length the leaders 
of the Whig party made common cause with the 
classes hitherto excluded from government, and, 
b.acked at once by the traders and the anLans, 
forced upon an unwilling parliament the great 
Reform Bill of 18.32. From tliis time there has ocen 
a marked change both in the position of England 
and in the character of the que.stions which have 
excited public intere.st. Still mistress of (he sea, 
and po'-sessed through its colonics of an empire 
distributed in every comer of the globe, England 
has found enough to do in the pre-servation .and 
improvement of this gigantic dominion, and has as 
far as jtossifde abstained fi-om interference in con- 
tinental quarrels. Once and again it has sliown its 
influence. In 1S4S, the year of evolutions, and 
in flic .sub~oqucnt_consorulatimi of Italy, its sym- 
pathies were not hidden, but there was no tliought 
of active interference. It allowed the great Ameri- 
can republic to .settle ifs dispufes uninterniptcd. 
It adopted the same attitude of noti-intcrvcnfion 
in the Prussian wars against Denmark, againsf 
Ausfri.a, and against France. It has only been 
in que-tioris which .seemed to touch the' safety 
of its Eastern ernjdre that it has drawn the 
sword. Tlie Crimean war was avowedly for the 
mahitenaiice of Turkey as a check upon Russia, 
whicli was threatening the road to India. Of 
the same cla-s have been the wars in Egypt and 


Afghanistan. Still more directly when India 
itself burst into insurrection was England called 
upon to interfere and engage in the victorions 
but terrible campaigns whicli marked the sup. 
pression of the Mutiny. The other ware, and Uwy 
are not few, have all been connected witli mer- 
cantile and colonial interests. The questions whicli 
have chieflj’ moved men’s minds have been of a 
social or mercantile character. The extension of 
the electoral franchise, the reform of municip.'ili- 
ties, the repeal of the coni laws, the estabiislimcnt 
of free trade, the improvement of the condition of 
the working-classes, the regulation of strikes and 
trades-unions, a national system of education, and 
of late years the question of the niana"eineiit of 
Ireland, have been the points round which political 
interest bos centred. They are the fitting ques- 
tions to occupy a democracy.' To that pTia«o of 
political life in one way or other England is fa'-t 
liastcning. It has still to be seen whether under 
such conditions means will be found to ketp 
together those colonies which are already to all 
intents and pumoses independent, and to preserve 
to the empire tiie maOTificent position which the 
gradual development of physical and political forces 
has secured. 
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lOGG-1485. — Stubbs’ Constitutional Bistory, vols. ii. iii. 
fl875-7S) ; Lingard’s History of EntjUmd, vols. i.-v. 
(1819); Freeman’s Norman Conquest (1867-70 ; new cd. 
1877-79); Freeman’s William Rufus (1882); Bright’s 
Medieval Monarchy ( 187 5) ; Sharon Turner’s Early and, 
Middle Ages to 1307 (1853) ; GairdneFs Richard III. 
(1878) ; Hook’s Lives of the Archbishops (ISGO). 

1485-1688. — Fronde’s History of England, 1537-88 
(185G-G9; new ed. 1881-82); Lingard’s History of Eng- 
land, voXs. ri.-xiv. (1819-31; newed. 1883); Mackintosh’s 
History of England (1834; new ed. 1846); Bright’s 
Personal Monarchy (1876 ) ; Eanke’s History of England 
in the 17th .Century (1875-76); Gardiner's History of 
England, 1603-42 (18C9-82; new ed. 1883-84), and 
History of the Great Civil IFar (1886 c{ sc?.); Carlyle’s 
Letters and Speeches of Cromwell (1845; new ed. 1872); 
Macaulay’s History of England, 1660-1702 (1849-55); 
Hallam’s Constitutional History, 1485-1760 (1827). 

1688-1837. — Becky’s History of England in the IStk 
Century (1878-87); Stanhope’s Queen Anne (1870 •, new 
ed. 1880), and History of England, 1713-83 (1836‘-64); 
Massey’s History of England, 1745-1802 ( 1855-63 ; new 
ed. 1805-6G); Martineau’s History of the Peace, 1800-48 
(1849-50; new ed. 1877-78); Bright’s Constitutional 
Monarchy (1877); Erskine May’s Constitutional History, 
1760-1860 (1861-63; new ed. 1871); Walpole’s History 
of England from 1815, vols. i.-iii. (1878-80). 

1837-80. — Justin M'Carthy’s History of our own Times 
(1879-80; newed. 1882) ; Walpole’s History, vols. iv. v. 
(1886); Bright’s Groioth of Democracy (1888); Moles- 
worth’s History of England, 1830-74 (18GG-73 ; new ed. 
1874). 

England, Church of. The histoi-y of the 
Church of England, strictly speaking, does not 
begin till the close of the Gth century, hut for com- 
pleteness of survey some account of Christianity in 
Britain before the Sa.xon Conquest needs to be 
prefixed. There is no trustworthy information 
extant as to the original preacliing of the gospel in 
the British Isles ; all that is forthcoming is either 
conjecture or legehd. To the former category 
belongs the theory that St Paul was the fii-st 
missionary thither — an opinion which rests only 
upon the apostle’s own mention of his intended 
jouniey into Spain (Rom. xv. 24, 28) and the 
statement made by his convert and friend, Clement 
of Rome, that in his missionary travels he pro- 
ceeded as far as ‘the limit of the west’ (Epiist. acl 
Corinth, i. 5), words which have been construed as 
signifying Britain, because the farthest western 
boundary of tiie Roman empire. But that thej’- do 
not in fact denote anything except the Spanish 
peninsula (much of which lies farther west than 
Britain) is made all but certain by the latter alone 
finding mention in the reference to St Paul in the 
IMiiratorian Canon, a document of the 2d centuiy. 
To the class of mere legend belong no fewer than 
nine distinct accounts, specifying other apostles and 
saints as having evangelised Britain, one only' of 
which — that which brings St Joseph of Ariniathea 
to Glastonbuiy, and makes him shrine the San- 
greal there — found popular acceptance. The most 
tenable theoiy which a consideration of all the 
factors of the problem suggests is that Britain was 
evangelised from Gaul, and that rather by sporadic 
and intermittent action than by means of an 
organised mission from Lyons or any other of the 
Gallic churches. Gildas, the earliest extant 
British historian (circa 516-570), acknowledges 
that he has no information to give upon the subject, 
since all the documents ivhich might have cleared 
the matter up had either been destroyed by^ the 
Saxon invaders, or carried out of the country by 
the exiles who fled before them. And this testi- 
mony serves as Specific disproof of one of the 
legends — that which ascribes the conversion of 
Britain to missionaries sent by Pope Eleutherius 
(177-193), at the request of Lucius, king of Britain; 
for this story is based solely on an interpolation 
made in 530 into the record of the pontibcate of 


Eleutherius in the Catalogus Pontificum Roman- 
orum, a date too near that of Gildas’s histoiy for 
him to have been ignorant of the fact if then 
credibly attested. The stoiy of .the martyrdom of 
St Alban, said to be the protomartyr of Britain 
in the persecution under Diocletian, though in- 
crasted with mythical details, may probably con- 
tain a germ of fact, as the scene of his death was a 
place of pilgrimage at the beginning of the 5th 
centuiy : but the first tangible historical item in 
the annals of British Christianity is the record of 
the presence of three British bishops ( Eborius of 
York,' Restitutus of London, and Adelfius of 
Caerleon ) at the Council of Arles in 314. Others 
attended the Council of Sardica in 347, and that of 
Ariniinum in 360. And from this time forward we 
find definite allusions to a settled church in Britain 
made by writers such as St Chrysostom, St Jerome, 
and Sozomen. 

At the beginning of the 5th century, Pelagius 
(Morgan?), a native of Britain; originated the 
heresy which bears his name, and it spread so 
rapidly in his own country that his opponents were 
obliged to invoke the assistance of the Galilean 
Church against it. Accordingly, Germanus, 
Bishop of Auxerre, and Lupus, Bishop of Tr 03 'es, 
were sent in 429 to combat the new heresjq and 
Germanus paid a second visit with the same object 
in 447. 

This controversy exactly synchronises with the 
earliest Saxon invasions, which, though carried on 
unsystematically by detached bands of adventurers, 
met with no effective resistance, and gradually 
overthrew the Romano-British civilisation, forcing 
the native population steadily, if slowly, back into 
the western parts of the island, apparently extir- 
pating the church and Christianity itself in the 
process of conquest. Thus England forms the sole 
exception to the rule visible in all other parts of 
the Roman empire, that the Teuton invaders sub- 
mitted to the creed of the conquered, and adopted 
as much of their civilisation and polity as thej' were 
capable of assimilating. 

But what the British Church failed to effect, 
perhaps even to attempt, was achieved by external 
agencies. Kent, the oldest kingdom of the 
Heptarchy or Octarchj’^, was also the earliest to 
receive the gospel ; and Bede’s picturesque narrative 
tells how Gregorj’-, Archdeacon of Rome, w.as 
attracted bj^ the appearance of some fair-haired 
Saxon slave-children exposed for sale in the fonim, 
and on inquiry into their race and countiy was 
seized with a desire to become a missionary thither. 
He could not obtain the necessarj* sanction, because 
his sendees at home were too vahiabie to be 
dispensed with ; but when he was elected pope he 
determined to take effectual stops for canying out 
his original plan with other instruments. He chose 
Augustine, prior of St Andrew’s monasteiy on the 
Crolian Hill, a foundation of his own, as head of 
the mission he projected, and sent him, accom- 
panied by fortj’' monks of the communitj', with 
supplies and with letters of recommendation to 
the bishops and sovereigns of Gaul. Tliis policy 
directed the couise which the mission was to take, 
for Charibert, king of Paris, had given his daughter 
Bertha in marriage to Ethelbert, king of Kent, 
thongli a heathen, on condition that she should 
be permitted the free exercise of her religion, 
and be attended by a bodj' of domestic chaplain.?. 
Ethelbert accepted the conditions, and repaired a 
ruined Christian church just outside Canterbury 
for their use, and was thus likel}^ to receive 
Christian missionaries more roadih' tlian anj' other 
of the Anglo-Saxon kings. Moreover, he held the 
honorary precedence amongst them denoted by 
the title of Bretwalda, so that his example, if 
he could be induced to encourage the strangers. 
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be exceptionally influential throughout the 
country. - 

Augustine and his companions landed in Thanet 
on August 7, 590, and -were granted an audience 
by the king in a few days under a great oak, to 
whicli they advanced in 'procession, preceded by a 
silver cross, bearing a picture of Christ, and singing 
the Litany. They were favourably received, and 
given permission to preach and make converts of 
such as chose to listen to them, while Ethelbert 
himself, about a year after the anival of the 
mission, accepted their teaching, informed the 
IVitan of his proposed change of religion, and 
obtained its sanction, besides inducing several of 
its members to follow his example, as did also 
great numbers of the commons. _ Hereupon 
Augustine, in compliance with directions given 
him by Pope Gregory before his departure from 
Home, went to Gaul to obtain episcopal consecra- 
tion as Arclibishop of the English, which he 
obtained at the hands of Virgilius, Archbishop of 
Arles (November IG, 597). He sent news of his 
success to Rome, asking for additional men and 
supplies, which were promptly sent, together with 
the distinction of the archiepiscopal pall for 
Augustine himself, and a commission empowering 
him not only to erect twelve sufTragan sees in 
southern England, but to do the same in the north, 
and appoint any one ho pleased as metropolitan 
over them at York. But in fact little solid 
advance was made outside Kent for a considenable 
time, since a conference between Augustine and 
reprc.«entatives of the British Church broke down 
through prejudice and misapprehension on both 
sides ; and the apparent success which attended 
the missions in the kingdoms of Essex, Mercia, 
East Anglia, and Nortliumbria proved unsub- 
stantial, for even those of them which had been 
most unanimous in accepting the gospel relapsed 
into heathenism after the death of the convert 
kings. 

The recovei-y of those regions is due to the Celtic 
mi«sionarics from their headquarters at Iona, an 
Irish colony, and notably to Aldan and his successor 
Finan. All northern and central England was 
evangelised by thojr agency, and also Essex, so 
that about two-thirds of the whole area of the 
country owes its Christianity to tliis source. Tlie 
remainder is thus accounted 'for ; East Anglia was 
converted by Felix, a priest from Buigundy, whom 
Augustine then laiscd to the episcopate ; Wessex, 
by Birinus, an Italian, who obtained a mission from 
Pope Honorius, independently of St Augustine’s, in 
G34 ; and Sussex, the last part of England to 
receive the gospel, by Wilfrid, Bishop of York, 
then exiled from his own diocc.se (GS1-GS5), the 
I.sle of AVight being actually the latest scene of 
conversion. _ No dilliculty was raised liy the Scoto- 
Celtic missionaries in accepting the primacy of 
Canterburj', and in fact the several missions were 
welded into a single chnrch during the life of 
Theodore, seventh Archbishop of Canterburj’, who 
sat from GG8 to G93. He it was who at the Sj’nod 
of llertjord in G73 broke up the existing dioceses, 
each of which was conterminous with one of the 
Saxon kingdoms, into sixteen more manageable 
nre.is, all ol them sufl'ragan to Canterburj’. In 7.3.5 
"5 ork was made an archbishojiric and metropolc of 
the northern part of the island, though with pre- 
cedence after Canterburj- ; but this distinction w.as 
not given fonnal exnrosion until 109.3, when the 
title ‘Primate of All England’ was att.ached to 
the holder of the latter see. The AVel.=h Church 
renminod separate for a much longer time than 
that of Northumbria. It is not till 875 that there 
is proof of the inton’cntion of Canterburj- within 
its limits, for which the lack of .anv Welsh metro- 
politanate gave the occ.-oion, and not till 118S 


was the union tvith the Church of England fullv 
eft’ected. 

Save for the suflerings inflicted during about a 
century by the piratical invasions of the pagan 
Danes, who treated the Saxon Christians much .is 
'the British Christians had been treated by the fore- 
fathers of those S.axons, the Anglo-Saxon Chinch 
remained peaceful and undisturbed till the Norman 
Conquest, living a life of its own, having scaiecly 
anj’ intercourse or relations with the contiuent.-il 
churches, and ministered to by .lu episcopate and 
clergy with slender claims to learning, culture, or 
activitj'. 

The Conquest, albeit attended with much haul- 
ship and oppression of the subjug, ited nation, and 
witli some extrusion of Saxon prelates the nionient 
William felt himself firm on his new throne, proved 
almost an unmixed benefit to the church of (he 
countrj’. The Norman clergj-, while no lass devout 
than the most pious Saxons, were far their 
superioi-s in learning and intellectu.il gifts, .and the 
men whom William intruded into the places of the 
deprived Saxons, whether as bishops or .abbots, 
were for the most part of high mark, in proof of 
wbicb it will suffice to name Laniranc, ArcliVisliop 
of Canterburj’, Osmund, Bishop of Saniiii, and 
Anselm, Lnnfranc’s successor, though his accession 
to tlie primaej' was under William II._ in 1093. 
The gi’eat Nonii.an nobles as a rule exercised their 
p.atronage with similar discernment ; thej’ founded 
abbeys and churches, cathedral and parochial, 
larger and statelier than had been Known in 
England ; thej’ invited over monks from the most 
celebrated foreign monasteries to occupy the new 
foundations, and they brought the English Church, 
after several centuries of virtual isoTatipn, again 
into touch with the rest of Latin Christendom. 
One factor in this last change, however, had results 
which no one could then forecast, for it was the Con- 
queror himself who availed himself of the oppor- 
tunitj- given bj- the .abortive Saxon revolt of 1009 
to depose the Saxon primate Stigand. For this 
purpose ho invoked the assistance of^tho pojic, 
who sent two cardinals ns legates. Under their 
presidenoy a synod was held at Winchester in 1070, 
wherein the deprivation of Stigand was edcctcd, 
and the first precedent established for the iiitcrniil 
jurisdiction of the pap.al .authoritj' in England. 
\Yiien William’s own strong pei-son.alitv^ was re- 
moved, difficulties at once arose froin this cau=c, 
.as in the disputes concerning the invc.stitnrc of 
bishops between William II. and Henry L ou the 
temporal side, and St Anselm iiiion the ccclcsi.a^tic.sl 
part, which ended in a compromise whereby the 
King ab.andoned the claim to invest bishops by the 
dcliverj’ of the pastoral staff .and the cpisco]>al ring, 
and the church agi-eed not to treat tlie of 
homage on the part of .a bishop-elect as disqualjfj’- 
ing him for consecration. This was a jiractiail 
victorj- for the civil power, and the begimiing of 
that mode of its nomin.atiiig English bishops oj' 
uniting a letter-missive in favour of a sjiecmci! 
person to the coiiac (nitre, or license for election, 
which still prevails. , 

Graver troubles arose when Henrj- II. cmleavourcj 
to abolish the privilege of clergy, which excinp'f^' 
all members of the clerical bodj’ from the jiirr- 
diction of the civil courts, even for the iiio-t scrions 
offences against the law.s. He availed hiinself of a 
vacanev in the see of Canterburj' to nominnie lm= 
ch.ancellor, Thomas Becket, to the primaej-, m tli*' 
expectation that he would as-ist in bringing ahont 
tins dasired change. At first the new aichl'i’-nop 
g.avc .some support to the plan, but at the , 
of Clarendon, where the new laws were i-yf’”’*'” 
voted, he refused to vnlitlate the acts of theeonneu 
bj- aflixing his official seal to them, to the g’rea 
anger of Henry, who was present, and who imm'-- 
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diately took action •which drove Becket into exile 
for six years. On his return to England, he excom- 
municated the Archbishop of Yoid:, the Bishop of 
London, and the" Bishop of Salisbury for usurping 
his functions during his absence, and they at once 
proceeded to Normandy to complain of him to the 
king. The hasty words ivhich the news drew from 
him were caught up by four knights, of the court, 
who hurried over to England, and murdered the 
archbishop in his own cathedral. . The crime 

S ieved fatal to the proposed mea-sures, which 
[enry was compelled to abandon; and though 
some limitation of the privilege of clergy took 
place in the reign of Edward III. , and again in that 
of Henry VII., it was not till the Reformation 
statutes of 1536 and 1541 that it was finally 
abolished. 

The Papacy was even more successful in the 
reign of John than in that of his father. The pope 
then was Innocent III., one of the ablest and most 
ambitious of the Roman pontiffs, who set aside a 
disputed election to the see of Canterbury, and 
appointed Cardinal Stephen Langton instead of 
either claimant. The king refused to accept the 
nomination of Langton, and the pope at once put 
the kingdom under an interdict, which involved 
the cessation of the offices of religion throughout 
the counti-y. But as John proceeded to retaliate 
by acts of violence against the clergj', a sentence 
of exconilnunication was fulminated against him- 
self, quickly folloived hj- one of deposition, whereby 
his subjects were released from their allegiance, 
and the kingdom was granted to Philip, king of 
France, who was enjoined to invade England u-ith 
an army. Although John .called out a military 
force to resist the threatened invasion, he was 
afraid to trust himself to his alienated subjects, 
and made secret terms with Pandulf, the papal 
legate at the French court) in accordance with 
which John signed a deed of resignation of his 
insular dominions into the hands of the pope, to 
he held from him as his feudal' vassal on payment 
of a tliousand marks yearly, and actually executed 
tills undertaking in the church of the Templars at 
Ewell, near Dover, in 1213, kneeling before the 


seated legate, laying the crown at his feet, and 
taking the oath of homage to the pope as his lord 
jiaramount. The exiled prelates hereupon returned, 
and Cardinal Langton gave absolution to the king. 
But although Langton was thus forced upon the 
country by external influence, he at once identified 
himself with the popular party, headed the con- 
federacy of the barons formed to e.xtort reforms 
from John, disregarded the pope’s attempt to pro- 
tect' his vassal, and compelled the signature of 
the' Great Charter at Runnyniede in 1215, refusing 
to publish the bull with which Innocent III. 
attempted, to quash it. Nevertheless, the vassal- 
age of the kingdom was not sufl'ered to remain a 
mere dead letter of titular dependence on the 
Papacy ; it continued as a vci'y^ potent fact during 
the long reign of Heniy III., when the church 
patronage was almost monopolised by the popes, 
in virtue of ‘ mandates’ and ‘ provisions,’ and exer- 
cised chiefly in favour of Italians ; while the 
revenues drawn to Rome from England, as vouched 
by a conqilaint lodged at the Council of Lyons in 
1274, largely exceeded those of the crown. This 
policy, which at once affected the people generally 
in their religious relations throughout the parishes 
all over England, and the state in its corporate 
■ character, did much to beget a temper of revolt 
against the Roman claims, as those of an alien 
and even hostile power, and had much to do with 
the spread of Lollardism at a somewhat later 
period, and even iritli the permanent success of 
the Refonuation. 


There was, however, an event of a very different 


kind which also marked the 13th century : the 
introduction of the new institute of friars, then 
but lately founded by Francis of Assisi and Dominic 
Guzman on a basis differing in several important 
particulars froni the older nionasticism which had 
plaj'ed so great a part in church history. Tlie 
Dominicans, or Friars-preachere, reached England 
about 1219, the Franciscans about 1224, being soon 
followed by the Carmelites and Augustinians. For 
a time they worked as marked a revival as they 
had already brought about in religion on the Con- 
tinent, and the Franciscans became in addition 
famous for their learning, not only furnishing the 
ablest teachere to the universities, but producing 
men of such exceptional eminence as Roger Bacon, 
Dims Scotiis, and William of Ockham. For a 
time the influence of the friara was wholly health- 
ful and stimulating, hut the very popularity which 
they enjoyed crowded their ranks with unworthy 
members, and the greed which they soon evinced, 
as well as the anti-national attitude they assumed 
in consequence of their exemption from local juris- 
diction, as holding directly from the poiie, so tliat 
they viewed themselves as his liege-nien and acted 
as papal garrisons in England, marred the fair 
promise of their advent, and made them additional 
factors in tlie growing alienation from Rome. This 
change of attitude towards the friars appears as 
early as the episcopate of Robert Grosseteste, 
Bishop of Lincoln (1235-53), who had been one 
of tlie first to welcome their arrival, but became 
their steady opponent towards the close of his life, 
as he also ■was of the papal usurpation of English 
church patronage. 

Edward I. renounced that fealty to the Papacy 
which his father and grandfather had accepted, 
besides checking the transfer of land by the 
Statute of Mortmain in 1279 ; and his own grand- 
son, Edward III., carried resistance much further — 
in 1350, by the Statute of Proidsors, which put an 
end to the pope’s encroachments on the rigdits of 
patrons ; in 1353, by forbidding appeals to Rome 
under pain of outlawn'; in 1367, by refusing to 
continue payment of the tribute with which John 
had saddled the kingdom ; and in 1374-75, by an 
inquiry into the number and value of the benefices 
oceuiiied by aliens, succeeded by an emhassy to 
the pope to complain of the abuses. One mem- 
ber of that embassy, Jolm Wyclif, blaster of 
Balliol, Oxford, had a powerful, if temporal'^', 
influence in fostering opinions advei'se to the 
current system, and the popularity of his transla- 
tion of the Bible contributed much to the same 
end. His teaching, though officially condemned 
both by the iinivereity and the church, found many 
supporters both amongst the educated and the 
masses, and probably helped the enactment of the 
Statute of Premunire in 1383, as it certainly did 
the spread of Lollardism after his deatli in 1384. 
Active measures were taken for its repression 
under Richard II. and Hem-j’ II'^., and the first 
execution by burning for heresy in England w.os 
that of William Sawtre, a London rector, in 1401. 
He was the earliest of many victims (including .Sir 
John Oldcastle, Lord Cobham) during .a pereccu- 
tion which lasted -Nrith little intonnission till the 
outbreak of the Wars of the Roses; but mean- 
time the reaction against Rome was holding its 
course both in church and state, and was much in- 
creased by the high-handed action of Pope blartin 
V., who endeavoured to revive the abuses which 
successive kings and parliaments had abated or 
removed. 

Some recoverj' of Roman influence, however, took 
place in the weak reign of Henry VI., and Cardinal 
ICemp, Archbishop of Canterbury, was not only 
nominated by the pope to the primacy, but avowedly 
governed the church as papal legate ; a policy 
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■wherein he -was followed hy his successors Cardinals 
Bouchier and INIorton, under the last of -whom 
(1487-1501) the long straggle of tlie nation against 
papal encroachments seemed to end in final defeat, 
and in the reduction of England to a mere appan- 
a"e of Rome. Witli tlie accession of 'William 
■\^arham, a patron of learning, to the primacj’ in 
1502, some abatement of this subjection becomes 
visible ; but the time for a far -wider and deeper 
revolt was near at hand, seeing that the Lutheran 
movement, destined to influence the wliole ^Vestem 
Church, took .place during Warham’s primacy, 
and rapidly aflected even those who were most 
opposed to its principles. In particular, the wide- 
spread anger it aroused against practical abuses 
strengthened the hands of Cardinal^ Wolsey in 
undertaldng the reform of the monastic houses in 
England, by purging the gi-eater monasteries of 
their scandals, and suppressing small and useless 
foundations, drafting tlieir inmates into the larger 
societies, and applying then- revenues to educa- 
tional purposes. But rougher hands -u’ere to cariy 
on the work in a very different fashion from his 
temperate measures. The failure of Henry VIII. 
in obtaining a divorce at the pope’s hands from his 
queen, Catharine of Aragon, since her nephew, 
tlie Emperor Charles V., was too powerful to be 
thus braved, led to his determination to break 
with Rome ; and though Wolsey declined to assist 
his plans, and was disgraced in consequence, yet 
in Thomas Cranmer, whom, on Warham’s death 
in 1532, he raised to the primacy, he found a ready 
instniment for his purpose. Cranmer declared the 
marriage with Catharine void, and the king’s private 
marriage to Anne Boleyn valid ; while Henry re- 
torted upon the pope’s verdict of 1534 against this 
union by hastening on the proceedings of tlie famous 
‘ Reformation Parliament,’ which continued from 

1529 to 1530. Herein papal licenses and bulls were 
prohibited, the king’s ecclesiastical supremacy 
declared the law of tlie land, and its impugnment 
punishable Avith death ; the submission of the clergy, 
compelling them to accept a revision of the canons 
by a royal commission and to assemble in their con- 
vocations only Avhen summoned by the king’s wit, 
Avas e.xtorted ; the payment of annates to Rome 
Avas forbidden; and the statute in ‘Restraint of 
Appeals,’ terminating all ecclesiastical suits AA-ithin 
the kingdom by prohibiting the carriage of any 
suit before the pope, AA-as enacted. 

These changes seem to have been received, not 
only AA'ithout resistance, but AA’ith real approA-al, 
even by the clergj" as a aa-IioIc ; and, e.vcept for tlie 
breach with Rome, little alteration AA-as made in 
the ordinaiy routine of church teaching and dis- 
cipline, though some slight advance aa’us made in 
the reforming direction by the issue of the Ten 
Articles in 1530 and the Institution of a Christian 
Man, or The Bishops' Boole, in 1537, recast and 
re-tssued in 1542 as the Necessary Erudition of a 
Christian Man, or The King's Boole. A greater 
practical change aa’us earned out by the AA’holesale 
spoliation and suppre-ssion of the monasteries, 
nminly by the agency of Thomas CromAvell betAA’cen 

1530 and 1539, and the dcA’olution of their great 
revenues, including the impropriated tithes of 
parish churches, into the hands of the king and 
the secular landlords. Tlie Act of the Six Articles 
in 1539 AA'as aimed at the more adA-anced Refonners, 
and made several of their favourite tenets heresy 
at statute Iuaa', .so that it Avas no longer possible 
for the accused to saA-e his life by abjuration, ns 
it had bpe'n under the jircvious system. Some 
niodification of its severity AA-as made in 1543 and 
in 1544, and the beginnings of vernacular serA-iccs 
a])]iear in the publication of the Litany in English, 
in addition to an earlier permission for the pnA-ate 
ALSO of the Psalter, Ci-eed, Lord's Prayer, aiul Hail 


Mary. Such Avas the jiosture of affaire at the 
death of Henry A'lII. in 1547. 

Under the child-king EdAA-ard n., the reforminf' 
movement AA-as pushed on much more rapidly, and 
is sharply divisible into tAVO distinct periods : an 
earlier one, aa-Iioso landmarks are the Order of 
Communion of 1548, and the Firet Book of Coimnnn 
Prayer in 1549, both of them the AA'ork of the nati\-e 
clergy, and drafted on mainly conservative lines; 
and a later one, Avhen the influence of the foreign 
Reformere domiciled in England, and notably Biicer 
and Peter Martyr, became dominant Avith the king’s 
advisens, and resulted in the destruction of tlie 
altars of the churches in 1550, the issue of tlie 
Second Praj-er-book in 1552, by royal and parlia- 
mentaiy authority only, and Avithout the assent of 
the church, and the compilation of the Forty -tAi-o 
Articles, the first draft of the present Thirty-nine, 
in 1553. So much Avanton havoc had been AATonglit 
nmler colour of refonnation in the closing ycare of 
EdAvard’s short reign that Mary’s 'accession Avas 
received Avithout alarm, and even Avith AA-elcome, 
and that by the clergy- no less than hy the laity, 
AA-ith the' exception of those Avho felt thenisclvcs 
imperilled. But though she immediately set herself 
to undo all the Avork of the preceding miarter of a 
centuiy, aided by her husband Philip II. and her 
kinsman Cardinal Pole, so that she Avas enabled 
AA-ith the assent of parliament to bring the chmch 
and nation back into the relations AA-ith the see of 
Rome AA-hich had prevailed up to 1529, yet her iiii- 
politic craelties and the fierce persecution of Avhieh 
Cranmer, Ridley, Latimer, and Hooper Avere the 
most conspicuous victims, alienated the national 
sympatliies from her, and led to a fresh reaction, 
AA-hich at once took shape under her successor 
Elizabeth. In 1559 the Act of Uniformity re- 
establishing the Common Prayer-book, and also a 
statute reviA-ing the royal supremacy ,_AA-orc enacted; 
the Thirty-nine Articles Avere published in 1503, 
and the Church of England placed in a position 
luidAA-ay betAveen the attitudes in the tAvo periods 
of EdAvard reign already refen-ed to. The 

Marian bishops, aa'Iio refused to accept the changes, 
were deprived, but not otherAvise hnr.shly treateii, 
and only 189 of the AA-liole clerical body, inclusive 
of these fourteen prelates and six abbots, out of a 
total of 9400, declined to conform ; Avhile there av,|« 
no separatist Roman Catholic body in England till 
after Pius V. issued his Bull of Excommunication 
against Elizabeth in 1570, nor Avere they organised 
in anyAvi.se till 1598. See AKCiirriEST. 

The Puritan section in the countrj", hoivci-er, 
Avas far from content Avitli the amount of reform 
achieved, and quickly came into collision Aiith the 
authorities in church ’and state, mainly upon minor 
details of ceremonial. 'The firet secession on these 
grounds took place in 1563, and AA-as generally con- 
demned by tlip leading foreign Reformers ; but never- 
theless Puritan principles spread A-ery fast, ami 
became poAverful in parliament, though not sul h- 
ciently so to prevent the enactment of a sCA-creiy 
repressive statute in 1593, AA-licn the Piiritniis oavii 
violence and intractability had provoked a rcactjoii 
against them, and they remained quiescent dining 
the_ remainder of Elizabeth’s reign. _ Tliey revived in 
activity under James L, and had liigh liopes of stic- 
ce.ss ; but the Ilampton Com t Conference, Avherem 
an attenijit aa-us made to arrive at an amicauie 
understanding betAveen them and the church, provci 
abortive ; and Avhile their discijilinary jirojiosab 
AA-erc checkmated by the Canons of 1''!’)^ 

doctrinal a.spirations Averc even inore offcctiiam 
and pennanentlv defeated by tlie rise of the Angm- 
Catholic school’of theologj-, AA-hich exchanged tia 
destnictivc and innoA-ating temper aa-IiicIi n* 
inevitably prcA-ailed during the erreis of the ' 
Illation, ■Avhen the removal of abuses aa-.-ls the niin 
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oljject, for a constructive and conservativ’c one, 
making constant a23peal to the standards of the 
ancient undivided church, and being especially 
opposed to the tenets of Calvinism and Zwing- 
lianism. But the king’s feebleness of nature macle 
him ill able to miide the country at such a time, 
and his political blunders brought about an alliance 
between the Puritans and the patriot party, who 
were aggrieved by many acts of misMvernment. 
The authorities of the Chttrch of England, 
contrariwise, hoth irnder Jarrres and his successor 
Charles I., lent themselves to the' srrpport of 
absolutist views, and thrrs incurred much odium, 
which was consider-ably increased bj' the dissatis- 
faction aroused by the action of Arclrbisiiop Lattd, 
whose good intentions w'ere not accompanied with 
practical discretion, but were rnar-ked -with much 
high-handed intolerance. The reaction was swift 
and violent : the Westminster Assembly of Divines 
met in 1643, and adopted from Scotland the Solemn 
League and Covenant, one detail of which is the 
total abolition of prelacy, and which parliament 
made binding on all persons in England over 
the .age of eighteen ; in 1645 the Book of Common 
Prayer w.as forbidden under severe penalties, and 
the Directory of Public Worship substituted for 
it; in' the same year Archbishop Laud -was 
brought to the block, and the Church of England, 
as a body holding a recognised national position 
and free to exercise its functions, disappeared 
from view for the fifteen following years. The 
restoration of Charles 11. in 1660 was attended by 
the return of the exiled clergy and the reinstate- 
ment of the church, while the Savoy Conference in 
1661 decided the issue as to the general aspect of 
the revived communion in favour of the High 
Church or Anglo-Catholic view, by revising the 
Prayer-book in its present form, ivhicli was enforced 
by an Act of Uniformity in 1662, a measure 
followed by the resignation of a number of the 
ministers admitted to benefices under the Common- 
wealth, estimated variously at from 800 to 2000. 
This w.TS virtually the last settlement of ecclesi- 
astical affairs in England by the joint action of 
church and state, and the many events which have 
since occurred to condition them have not materi- 
ally altered its broad features. The illegal exercise 
by James II. of a dispensing power in issuing the 
‘ Ileclaration of Indulgence,’ which, though osten- 
sibly meant for the relief of all Nonconformists, 
was designed to cover the -legalisation of Roman 
Catholicism, .and the tidal of the seven bishops 
who refused to give it cii'culation in their dioceses, 
directly caused James’s deposition, and resulted 
hurtfuily in some respects for the church. 

For tire Nonjuidng schism under William III. 
deprived the church of many pious and some able 
men whom it could ill sp.are, and coiitributed some- 
thing to the gradual cooling of zeal and the laxity of 
doctrine which marked the Hanoverian period and 
were furthered by the influence of such prelates 
as Hoadlj’’ and White Kennett. But socially the 
Church of England touched its highest point of 
infiuence just before the season of decay. At 
the close of Queen Anne’s reign it appeared to be 
strong and successful ever 5 'wTiere, and there was 
practically no competitor in the field, as both Roman 
Catholics and Nonconformists were few and power- 
less. But with the silencing of Convocation under 
George 1. in 1717 (m.ade fe.asible bj^ its impolitic 
Eun'ender in 1664 of the right of the clergj- to 
vote all foxes jraj’able by them), and the steady 
encouragement given to the nltia-Broad Church 
section of the clergj', a blight came upon the 
church, and it rather'vegetated than actively lived 
thenceforward till nearly the close of the ISth 
century ; for the jMethodist movement, begun by 
John and Charles Wesley in 1727 on the footing of 


a guild within the church, and given foi-mal shape 
in 1740, began to assume the status of an external 
sect in 1760, and soon afterwards became the active 
rival of the church. The Evangelical revival towards 
the close of the century owed much of its success 
to the alarm caused by the French Revolution, 
since the adoption of freethinking opinions in 
England was thought likely to lead to results 
similar to those of the Terror ; but though it did 
niuch for individual piety, the notion of working 
in and for the chureh at large, or as a national 
institution, does not seem to have so much .as 
crossed the minds of its leaders, and it did thus 
nothing whatever to promote any corporate reforms, 
tliough achieving mnch in raising the standard of 
clerical devoutness. 

It rvas reserved for the factor variously known as 
the Oxford or Tractarian movement, or by its 
.advocates as the ‘Catholic Reviv.al,’ to make tliis 
omission good, and to Stimulate the energies of the 
whole Anglican communion. The movement itself 
was immediately occasioned by a statute enacted in 
1833 suppressing ten bishoprics in the Church of 
Ireland, which at once prompted the question, ‘ If 
the like policy should at any time prevail in 
England also, and lead to the, overthrow of the 
church as an establishment, what would it have to 
fall back upon for its ver'j' existence as a corporate 
body?’ The answer to this question was given in 
the ‘Tracts for the Times,’ issued from Oxford at 
intervals during 1833-41, and chiefly written by^ 
Newman, Keble, Pusey^ Isiiac Williams, and 
Richard Hurrell Froude. They' at once excited 
active controversy, seeing that they not only 
traversed the Low and Broad Chureh positions, but 
also that of the eonternporary High Church school 
itself, which was content to acquiesce in a theology 
bearing clear marks of ISth-century influence, and 
differing materially from that of tire great Stuart 
divines, which the Tract-writers aimed at reviving. 
Although at first the line adopted by the sehool as 
a whole may' be roughly described as a via media 
between Romhn Catholicism and Reformation 
doctrines, although at first the former system was 
freely' criticised, y'et two great waves of secession to 
the Roman Church, in 1845 and 1850, the earlier 
occasioned by the condemnation of Tract XC., 
written by Dr Newman, and the latter by the 
Gorham Judgment, drew considerable numbers of 
its more distinguished members with them, and not 
only' weakened it seriously' at the time, but seemed 
to justify' all the adverse criticism it had met, and 
to discredit it altogether. Ner-ertheless, it stood 
the shock firmly', and proceeded on the lines origin- 
ally' sketched out, and that -rvith such energy' and 
success as to entirely' change the face of the 
Anglican Church during the succeeding half- 
century. The great development of chiircrr build- 
ing and restoration, the revivals of convocritron and 
of sisterhood life, the creation of a copious and 
learned ecclesiastical literature, the impetus given 
to the foundation of colonial and missionary' 
dioceses and to the increase of the home sees, at 
first merely' suffragan, but later as sep.arate 
dioceses, the introduction of a higher standard of 
clerical life and work, .and the embellisirment of 
public worship, are the chief results of its labours ; 
and what might have been less anticipated from its 
origin, it has shown itself not less ready in adapting 
agencies of noncorifonnist birth and usage to the 
purposes of the church. That it has in fact been 
the determining factor in these respects, and lias 
rather drawn the remaining schools into the current 
tlian been anticip.ated or aided by' them, is vouched 
by tire date, not less than by' the character, of the 
reforms, since they do not begin to be manifest, 
even in germ, till the O.xford movement became 
powerful, and was translated from theory into 
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practice. As regards the alleged tendency towards 
Roman Catholicism, that must he judged not _hy 
the degi-ee in which the school is in sympathy with 
Roman Catholics rather than ■with Rrotestants on 
certain issues, nor yet hy countin" up individual 
secessions in that direction, hut by the broader 
inquiry' into the growth of the Roman Church in 
England since the Oxford movement has aflectcd 
the condition of religion in the countiy. And the 
fact is, as attested alike hy the marriage returns 
(especially trustworthy in the case of Roman 
Catholics, because of their strict discipline in this 
matter) and by. the calculations made by the 
Roman Catholic authorities themselves, they do 
not increase at the same rate as the nation at 
large, and constitute, despite their threefold sources 
of increase — births, immigrants, and conversions— a 
'slowly but steadily diminishing factor in its ratio 
to the population, and chiefly dependent, even so, 
upon the Irish element to maintain its numbei's. 

In marked contrast with the torpor of the last 
centurj'^ and the earlier years of tlie present one, 
the history of the Church of England for fifty years 
past has been as crowded with events profoundlj- 
afiectin" it as any corresponding period of time dur- 
ing the Reformation era; with tliis notable differ- 
ence, the absence of the Erastian character which 
the direct intervention of the crown and the civil 
power in general gave then to the aspect of ecclesi- 
astical affairs. In the modem revival of the Churcli 
of England the court has had neither share nor 
sympathy, there has been rather more opposition 
than aid from parliament, owing to the temper of 
the large nonconformist element in the House of 
Commons, and the legal tribunals have been 
activelj' hostile ; but no serious check or delay has 
been interposed to the movement by any or all of 
these adverse influences. It is jio.ssible to name only 
tlie most salient events of the hal^century in 
the briefest fa.sliion to complete this historical out- 
line. The beginning of Queen Victoria’s reign was 
marked by the enactment of the Pluralities and 
Non-residence Act in 1838, and of the Church Dis- 
cipline Act in 1840. The development of the 
colonial episcopate ( which, though initiated in 1787, 
had increased to no more than five sees down to 
1836) began in 1841, and was steadily ivapid in 
opemtion. The Gorham case, decided against the 
ruling of the Court of Arches by the Judicial Com- 
mittee of Prii'y-council, synchronised with the 
establishment of a Roman Catholic hierarchy in 
England by Pius IX. in 1850, professedly as a 
restoration of the pre-Refonnation episcopate. Con- 
I'ocation was revived in 1853, tlirough the action of 
Lord Aberdeen, then premier, and has met regularly 
ever since. In ISGO £ssai/s and licvicios was pub- 
lished, and was soon followed by kindred but 
bolder writings of Dr Colenso, Ilishoii of Natal; 
and though both the Essays and the bishop were 
condemned by the ecclesiastical authorities, these 
sentences were reversed, the former in 1864, the 
latter in 1865, by the Judicial Committee; against 
which findings strong protests were made (in tlie 
case of Essays and licvicws by 11,000 clergymen), 
and the Convocation of Canterbury adirmcd synodi- 
cally the contrary condemnations. The Church 
Congi'csses, which have done so much to make 
the outer public familiar with the working of the 
English Church, began in 1861 ; the Pan--\nglican 
Conferences, equally powerful in welding together 
tho yepamted parts of the vast Anglican com- 
munion, in 1867. Contrasting with the license 
allowed to the Low and Rroad Church schools by 
the Privy-council decisions, tho judgment in the 
suit of Liddell v. n e.sterton ( 1857) was largely, and 
those in the suits of Martin r. Mackonochie OSOfi), 
Ilebbert r. Piirchas (1871), and Clifton n Ridsdale 
( 1877 ), were entirely, hostile to the High Church liti- 


gants, condemning various ceremonial adjuncts of 
public worship winch they held to be permitted or 
enjoined by the formularies. But these findings 
have been so riddled with destructive criticism in- 
eminent jui'ists and other experts as miscavria''es 
of justice that they have never commanded respect 
or obedience, nor has the imprisonment of some of 
the clergymen affected been found to deter others 
from pursuing the same course. Indeed, the failure 
of the suit of Sheppard v. Bennett ( 1872), instituted 
for the purpose of excluding the tenets supposed 
to undenie the condemned ceremonial usages from 
toleration within the Church of England, deprived 
them of the onlj’- plausible defence which could he 
set up for them, that of the ultimate inconsistency 
of those usages with the dogmatic standards of tlie 
church. The restoration of the long dorinaiifc class 
of suffragan bishops took place in 1870, and tliey 
now fonn a considerable factor in the home episco- 
pate ; while the increase in the number of English 
dioceses, originating^^vith the foundation of the sees 
of Manchester and Ripon in 1836, was promoted hy 
the passage of a bill for that purpose in 1878, 
whicli has been acted on by the erection of the 
sees of Liverpool, Newcastle, St Albans, South- 
well, Truro, and Wakefield. 

The polity of the Church of England is episco- 
pal, and the area is territorially distributeiV into 
two provinces, Canterbnry and York, each pre- 
sided over by an archbishop, having severally 
twenty -three .and nine dioceses subject to tiieir 
jurisdiction, in several of which there are suffragan 
bishops acting, making the number of employed 
bishops about forty. Tiiere are about 13,500 bene- 
fices, and the whole body of the clergy-. Inclusive of 
those unemployed, is estimated at 23,000.memhcrs. 
The gross income of the church from all sources 
is rouglily- estimated at about £7,250,000, _ and 
the church accommodation at 6,250,000 .sittings. 
The colonial dioceses and missionai-y- jurisdictions 
in connection with the English Church arc 65 in 
number, with about 80 bimiops and 3400 clergy- 
men ; and of the allied sister or daughter churches, 
that in Scotland has 7 bishops and 206 clergy- 
men ; that of Ireland, 2 archbishops, 11 hishojis, 
and 1773 clergy-men ; th.at in the United States, 
71 bishops, anil about 3300 clergymen ; making, 
exclusive of retired bishops, a gross total of 211 
bishops and 33,000 clergy-men. The Church of 
England claims that its bishops are the legitimate 
and canonical successors of the pre-Reforinatiou 
hierarchy-, and has carefully- fenced the cpiscojial 
office with safeguards to insure its rcgiilar continu- 
ance. But Roman Catholic controvereialists allege 
that there was a complete solution of continuity at 
the accession of Elizabeth, when Matthew Parker 
was appointed Archbishop of Canterbury m the 
room of the recently- deceased Cardinal Pole, ret 
not only- has the regularity of the Engli.sh succes- 
sion been acknowledged by- such eminent autho- 
rities as Bbssuet in tlie past and DOHinger in the 
pre.sent day, but there is decisive proof that the 
objections now alleged are merely factitious after- 
thoughts. The question of the nece.ssity of p.ap.m 
confirmation to validate the status of bishops was 
debated in the Council of Trent, Novemher .to. 
1562, and objections were adduced against Us ohU- 
g.ation. But it was argued on the other side that 
to nile against it would be dangerous, because the 
only- argument adducible against the orders of the 
English bishops w.as that they had not papal coiilir- 
mation, since they proved that they had 
election, mission, and consecration ; and the wh'" 
council accepted this view of tho situation (Let m > 
Momtm. Cone. Trident, dcclxxi. ). , i 

The tloctrinal standards of the Churoh of Ljigm 
are primarily- the Book of Common Prayer, tael ' • 
ing tlie three Creeds ''"'."-'•i''" ihorcin; at 


therein ; 
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secondly, the Thirty-nine Articles. The first four 
general councils are also part of her legal system, 
and there is a general appeal to Holy Scripture as 
interpreted by ' the Catholic Fathers and ancient 
bishops.’ She differs from the Roman Catholic 
Church by the rejection of tlie distinctively Roman 
tenets embodied in the modern articles of the Creed 
of Pope Pius IV., and from the Eastern Church in 
a less degree, and chiefly in respect of the invoca- 
tion of saints and the cultus of images, as not war- 
ranted either by Scripture or by the church of the 
first five centuries. On the other hand, she differs 
from the societies which have sprung up since the 
Reformation by requiring episcopal ordination for 
all her clerical menibei's ; by the structure and tone 
of her Liturgy, which is simply a translated and 
iire-Refi 


abridged revision of the pre-Reforniation Missal, 
Breviary, and other office-books ; and by her refusal 
to admit into her formularies any tenets which have 
not tlie warrant of antiquity, whatever plausible 
arguments may be adduced for them from tlie letter 
of Scripture. She has always exercised strong 
attraction upon the educated classes, and has prob- 
ably a larger proportion of cultured laymen actively 
interested in and working for her tlian any other 
communion of the day, and in England she has also 
retained . the agricultural class. But the lower 
middle class and the town artisans have been less 
influenced by her, and, in fact, constitute the 
strength of English Nonconformity. The revival 
of tlie last fiftj" years has, however; begun to tell 
upon this class also, and nearly every large town 
can show congregations formed of sucji materials ; 
while the advance of the daughter-church in the 
United States is notably rapid and permanent. 

The most convenient books for the student to consult 
■ upon the history and position of the Church of England 
are Perry, Student's English Church History (1878); 
Dixon, History of the Church of England from the Aboli- 
tion of the Roman Jurisdiction (1877-8.5); Abbey and 
Overton, The English Church in the Eighteenth Century 
(1878); Sadler, Church Doctrine, Bible Truth (1872); 
Bishop Christopher Wordsworth, Theophilus Anglicanus 
(1865); Curteis, Bampton Lectures on Dissent in its 
Relation to the Church of England (1872); Howard, 
The Church of England and other Religious Communions 
(1885); Moove,' Englishman’s Brief on Behalf of his 
Rational Church (S.P.C.K.); Bishop Forbes, Explanation 
of the Thirty-nine Articles (1878). 

England, New. See New England. 

English Channel. See Channel (English). 

English Ilarhour, a port of Antigua (q.v'.). 

English Language. Periods.— Great as are 
the changes that separate the oldest English from 
the English of the present day, these changes are so 
gradual and so continuous that no definite lines can 
be drawn. But it is easy to discern three main 
stages of development ; Old English (O.E.), Middle 
English (M.E.), and Modem English (Mn.E.), each 
subdivided into an early and a kdc period. There 
are besides two marked periods of transition be- 
tween the main periods. The chronology of these 
periods is approximately as follows : 

Early Old Englisli (Alfred period) 700-000 

Late Old English (Allfric period) 900-1050 

First Transition (ibj'amon period) 1050-1160 

Early Middle English (Ancren Jliiricperiod) ..1150-1300 

Late Middle English (Chancer period) 1300-1400 

Second Transition (Gaxton period) 1400-1500 

Early Jlodern English (Shakespeare period) ..1500-1050 
I-atc Mixlcrn English 1050-1900 

Old English. — Dialects. — There were four dia- 
lects of O.E. : (1) Eorthumbj-ian ( North.), extend- 
ing from the Humber to the Forth; (2) Mercian 
(Merc.), between Tlmnies and Humber ; (3) Kentish 
(Kent.); (4) JFcst Sa.von (W.S. ). Noi'tl*- and Jlerc. 
together constitute the Anglian, "W.S. and Kent, 
the Southern group. 

Literature was firet cultivated in the North, and 


the Angles were for a longtime the dominant tribe. 
Hence Englise ( ‘ Anglish ’ ) came to be the collective 
name for the whole group of dialects, and remained 
so after the supremacy had passed to the lYest 
Saxons, and W.S. became the official language of 
the whole English people. 

Vocabulary. — O.E. was, in the main, a homo- 
geneous language, forming new words at will by 
derivation and composition. Thus ‘scribes and . 
Pharisees ’ were Englished as ‘ bookere and sunder- 
saints ’ ( boceras and sundorhCdgan ). But it adopted 
many Latin words at different periods, some of 
whicli, such as street, ‘street’ (via strata), it 
brought with it from its continental home on the 
other side of the German Ocean. Celtic loan-words, 
such as dry, ‘sorcerer,’ are very rare, because those 
Celts with whom the English came most in contact 
were almost completely Romanised. 

Spelling and Pronunciation . — On their conver- 
sion to Cnristianitj’’ the English adopted the Latin 
alphabet in its Celtic form — whence 5 — g, &c. — 
with the traditional Latin values of the letters as 
preserved by the Celts. They added to it from 
their national Runic alphabet the letters J» = th and 

p = 10 . 

The O.E. spelling was as phonetic as its defects 
would allow. There were no ‘ silent ’ letters. 
Double consonants, as in sunne, ‘sun,’ were pro- 
nounced double, as in Italian ; c and o had a close 
and an open sound — when open we write them i, p ; 
(B had the sound of our a in man ; y had its 
original sound of French u. In the diphthongs ca, 
CO, the sti'ess ivas on the first elements ; ic (origin- 
ally a diphthong) had the open sound of our i in 
bit; c had a ‘back’ sound = k, and a ‘front’ one, 
which we write 6, nearly that of our eh, as in cild, 
‘child ;’ c was always front in the combination sc. 
There was a corresponding distinction betu-een g 
and g, as in geard, ‘court;’ gcong, Angl. ^ung, 
‘young’ (where it is a modification of oi-iginal j ; 
compare German ,jung). Double g is written eg, as 
in leg, ‘edge.’ In ng the g was pronounced dis- 
tinctly, as in lang, ‘long.’ After a vowel, }•, or 7, 

<7 had the open sound of the g in German sagen, g 
that of our y in young: dagas, ‘days;’ sorg, ‘sorrow;’ 
d(cg, ‘ day.’ Non-initial ( ‘ strong ’) h had the sound 
of Scotch ch in loch, as in doktor, ‘daughter;’ s, 

J> had the voiced sounds v, z, dh between vowels 
and elsewhere, as in ofer, ‘ over. ’ 

Phonology. — Original (Germanic) a appears in 
O.E. only before an original back vowel, as in 
dagas, and before nasals, as in nama, ‘name;’ lang. 
This latter a becomes p in Angl,, as in npma. 
Before r and I consonant, a becomes ca, as in heard, 
‘hard;’ ealil, ‘old.’ Angl. restores a before I, and 
lengthens it : Cdd. In other cases a becomes m, as 
in dmg ; e before r and consonant becomes co, ns 
in corpe, ‘earth.’ There is an cb which is common 
to all the dialects, as in sCe, ‘sea,’ and one vvhich is 
peculiar to W.S., becoming e in the other dialect.s, 
as in dd’d, ‘deed,’ Angl. and Kent. did. In W.S. 

<c and (c are diphthongised into ca, ca, as in 
ccastci; ‘city;’ gear, ‘year’ = non-M'.S. ca:stcr, 
gcr. M’.S. Vc corresponds to i, c, i in the other 
dialects, ns in bicrhtn, ‘brightness;’ giefan, ‘rive;’ 
icldra, ‘elder’ = Angl. birhtu, gefan, ildra. W.S. 
ic appears as c in the other dialect.^, as in hieran, 
‘hear’ = Angl. heran. In Late M'.iS. ic, ic become 
y, y, as in yldra, hyrcin. In Angl. ea, io become e 
before e, g', h, as in ic, ‘ aXsof Jlegan, ‘fly;’ hih, 
‘high’ = W.S. £ac,Jliogan, heah. In Late Kent, y, 
y become c, c, as in senn, ‘sin’ = Early Kent, and 
common O.E. synn. 

Inflections. — O.E. has all the characteristics of an 
inflectional language. It ha.s a threefold grammati- 
cal gender. Nouns have four cases — nominative, 
accusative, dative, and genitive. The acc. is the 
same as the nom. in all neuters and all plurals, and 
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in aU ‘strong’ masculines, whose inflections are as 
follows : nom. dccg, dat. clwgc, gen. dccgcs ; pi. nom. 
dagcis, dat. dagtnn, gen. dagct. Strong neuters 
ditVer from masculines only in taking it in the pi. 
nom., which is dropped after a long root-syllahle, 
scip-it, ‘ships;’ hits, ‘houses.’ The nom. sing, of 
strong feminines is the same as the neut. ph, 
cam, ‘care;’ st/im; the ohlique cases taking -c 
[symie ~ acc., ilat., gen., sing.), and the pi. nom. 
-a {synna). ‘IVeak^ substantives inflect with n; 
llama, ohl. naman ; pi. nom. naman, dat. namum, 
gen. namcna. There are isolated iinegularities, 
such as mann, ‘ man ;’ dat. sing, and pi. nom. 
mpui. 

Adjectives have a twofold declension, ‘strong’ 
and ‘ weak.’ The weak forms appear after the defi- 
nite article and similar demonstratives, god mann, 

‘ a good man ; ’ se goda mann, ‘ the good man. ’ The 
definite article, which is also used as a demonstra- 
tive = ‘that,’ ‘that one,’ has nom. niasc. sc, neut. 
pwt, fem. seo. The ohlique cases and the plm-al 
begin with f, nom.pl. pet. The con-esponding forms 
of ‘ this ’ are pes, pis, peos, pus. 

The verbal forms are much simpler. The endings 
of a ‘strong’ verb, such as bindan, ‘bind,’ are as 
follows : indie, pres, binde, bindcst, bindep; pi. 
bindap ; pret. band, biindc, band; pi. bundon ; 
subj. pres. sing, binde, pi. binden ; pret. bunde, pi. 
bundcii; inf. bindan; gerund to bindanne ; partic. 
pre.s. bindende, pret. gebunden. ‘AVeak’ verbs, 
such as liijian, ‘love;^ pret. lufodc ; part. pret. 
gclitfod ; htcran, hierdc, gchtcrcd ; pgtxcan, pohte, 
gepoht, ‘think,’ have nearly the same endings as 
the strong. 

Syntax . — In its sjmtax O.E. has all the char- 
acteristics of an inflectional language. In the use 
of cnses,_ govcrnnicnt of prepositions, use of the 
subjunctive, concord, &c., O.E. gi'ammar is very 
similar to that of Latin. But tlie distinctions of 
tense in the verb are veiy imperfect. The present 
doe.s duty for the future, and the preterite for 
perfect and pluperfect. But we see the beginnings 
of periphrastic fonns, such as wile cuman, is cumen, 
hwfdc gebunden, although with veiy vague mean- 
ings. The O.E. word-order closely resembles that 
of Modem German, the verb being put at the end 
in dependent sentences : hie gehierdon pcet se cyning 
ofsimgcn wees, ‘ they heard that the king was killed,’ 

Middle English.— In the DI.E. period the 
elfects of the earlier Scandinavian conquests became 
visible in the form of numerous loan-words, some 
confined to the northern dialects, others, such as 
bppe, ‘both’ (Ohl Icelandic bCipir), extending 
through all of them. 

Soon after the Norman Conquest in lOGG, English 
ceased for some centuries to be the language of 
literature and the higher purposes of life, and on 
its revival— English was introduced into the courts 
of law in 1302 — retained only the homelier element 
of its original vocabulary, which was otlicrwise 
m.ide up of French and Latin, the Latin words 
being generally Frenchified in pronunciation and 
often in spelling, even when taken directly from 
literary Latin. The French element itself was of 
various periods and dialects. Early Nonnan influ- 
ence soon gave way to that of other dialects, esjieci- 
nlly Parisian French. 

bialcets. — The M.E. dialects are (1) Northern 
{— the older Northumbrian), including Lowland 
Scotch, which still called itself ‘English;’ (2) Mid- 
land (= Mercian), subdivided into East and West 
Midland; (.S) Kentish; (4) Southern. Although 
Southern answers to AV.S. gcographicallv, it is by 
no mean-s its direct descendant, but shows strong 
marks of Mercian influence in the substitution 
of c from AV.S. w, a.s in did, iSrc., whicli is universal, 
and of Juran from hpran, whicli is very general in 
Southern. After the seat of government had been ^ 


j removed, from AYinchester to London, the position 
of the latter on the borders of the two dialects led 
to a further mixture of Southern and Midland 
forms. Midland, being intermediate between the 
now mutually unintelligible Southern and Northern 
dialects, came to be the means of communication 
between them ; and the historj* of the London 
dialect — ivhich is noiv the histoiy of standard Eng- 
lish — becomes henceforth a record of increasing 
Midland influence. It must be noted that North” 
em, and, to a less extent. Midland, arq ahead of 
Southem in their development ; so much so, indeed, 
that 14th-century Northern is gi-ammatically on a 
level with Earlj'- Jln.E. 

Sjiclling and Eronnneiation . — The most immedi- 
ate result of the Conquest was the introduction of a 
French orthogi-aphic basis. O.E. y, y, whose sound 
was preserved in Southern, was expressed by the 
French it, as in sitnne, ‘sin;’/Hr, ‘fire’ = O.E. 
synn, fijr; it itself was then expressed by tlie 
French o, as in comen, ‘come’ = O.E. cuman. In 
Late M.E. ii was expressed b}*^ the Parisian ou, as 
in holts — O.E. hiis; y thus came to be the un- 
meaning variant of i that it now is; a; was dis- 
carded in Late M.E., and so cc, c expressed the 
open as well as the closed vowel, as in see = O.E. 
see ; p and h were successively discarded in favour 
of w, th. A^oiced / was written v, as in htvien; c 
was written k before c and i, as in king; c was 
expressed by the French eh = tsh, into whose sound 
it passed in Late M.E., as in child. Strong /Mvas 
in Late M.E. written gh, as in doghter, Thedift’er- 
enee of form between tlie English 5 and the French 
g was utilised by assigning g to the stopped sound, 
as in god, ‘ good,’ gg to the old eg, as in egge, ‘ edge,' 
which had nearly the sound of French 'soft ‘ g 
= (kh, and restricting 5 to the open sounds of gh, 
as in da^cs (later tfames) = O.E. dagas, and of our 
consonant y in 5W!£f, in Late M.E. expressed by y, 
as in Mn.E. 

Phonology. — The O.E, diphthongs became 
monophthongs in M.E. : ea was levelled under a, 
which in Late M.E. became a, so that O.E./af, 
heard became pat, hard ; dead, ‘dead,’ became 
written deed, ded in Late M.E. ; corpe, deop, ‘deep, 
became erpe, dep. In Northern and East Alidland 
y, y became i, i, as in sinne, fir, Kent, keeping 
senne, Ac. In Late M.E. a, e, 0 were generally 
lengthened before single consonants followed by 
a vowel, as in name, being kept short in mono- 
syllables, such as pat ; i and u were never length- 
ened, as in wriicn, ‘mitten;’ sunc, ‘son’ = O.E. 
geivritcn, stinit; e and 0 had already been broadened 
to f and p; so ‘new-long’ c and ( were levelled 
under <Z; as in even, mete, ‘even, meat’ = O.E. 
Men, m%ic. O.E. n Avas ‘rounded’ into p m 
Southem and Kent, and in some Midland dialects^ 
as in ston (Northern stan) = O.E. stCai, ‘stone; 
and new-long^o ivas levelled under it in such ivords 
as over = O.E. o/er. O.E. 7, e, &, it, 0 ivere kept 
unchanged, ns in win, kcnc, Icedcn (Icdcn), hits 
{horn), monc = O.E. win, ‘wine;’ cine, ‘bold; 
liidan, ‘lead;’ hits; mona, ‘moon.’ Diphthongs, 
whose second elements Avere Avritten y, w in Late 
M.E., developed out of the Aveakening of O.E.^irnnd 

g. 'Examples are : dai from O.TL. dtt’g ; wet, way, 

from weg; tic, ie, ‘eye,’ from Angl. ige ; daiea 
through da^es from dagas; newe, ‘ new,' from Angt- 
nCoicc (W.S. niwc); diit, ‘dew,’ from diav ;t>oie(,^ 
‘boAA-,’ sb, from boga; Jlowcn, ‘floAV,’ from/oifuaf 
spitlc, ‘soul,’ from sCiwol. Other consonant change^ 
arc that of sc into sh, generally Avritten seh, as m 
ftsch = O.E. ftsc ; Scandinardan sk rcin.aimng un- 
changed, as in skin. Initial i- became consonant'/, 
as in sarrf, mng. O.E. hr, hi, hn became r, <, «> 
as in ring = O.E. bring; O.E. /kp being generally 
wTitten wh, n= in what — O.E, hwwt. . . 

Infections. — The simplification of the O.E. inliec- 
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tional system in M.E. is mainly the result of 
phonetic clianges, the most important of which are 
the levelling of all unaccented vowels under e, and 
of inflectional vi under n, hy which, for instance, 
the O.E. -an, -en, -on, -ttm were all levelled imder 
•cn; 71 itself was then often dropped in thh Southern 
dialects. The striving after clearness and symmetry 
led to further changes. Already in Early M.E. the 


led to further changes. Already in Early M.E. the 
masc. pi. ending -es was e.xtended to neuters, as in 
woTdes hy the side of word. The -cn. of weak nouns 
(na7ncn) was restricted to the pi., the nom. sing.- 
name being extended to the oblique cases of the 
sing. In the strong feminines the e of care was 
extended to O.E. syiin, &c., making it into shine, 
which was now invariable in the sing, like name, 
by whose analogy it then took -en in the pi. (sinneis). 
This paved the way for the loss of all inflections 
except the gen. sing, -es and the pi. endings -es and 
-en, which last unfortunately has only suiwived in 
isolated forms, such as oxen. 

The adjective inflections were simplified in the 
same way, till at last there remained nothing but 
the distinction between god man and the pi. gode 
men, definite /c gode man,})e gode men. The definite 
article extended its p to the nom. sing. masc. and 
fern., which finally ran together into the indeclin- 
able pe ; pat was restricted to its demonstrative 
meaning, and e.xtended to the masc. and fem. The 
neuter pis was extended in the same way. Its pi. 
pus was identified with the old pi. pd in its demon- 
strative sense, and so came to be the pi. of pat, a 
new ■g\.,pise, pese, being fomied from pis. 

The M.E. verb retained the O.E. structure on the 
whole, but a large number of strong verbs assumed 
weak inflections. The chief changes are in the pi. 

pres. Southern keeps tlie old -ap {tec hindep), but 
Midland levels it under the -cn, -on of the subj. and 

pret. {we binden), and Northern changes -e/into -es, 
which it often drops {bindcs, we bind). This last 
form passed first into Midland, tlien into Modem 
English. 

Syntax. — The inevitable result of the loss of 
inflections was the loss of grammatical gender and 
concord, and the introduction of a strict and logical 
word-order. Prepositions had to do the woric of 
cases, and the only remaining case, the genitive, 
was more and more restricted in its use. Altogether 
M.E. is grammatic.ally on a level with modern 
Danish, which shows that there is no need to 
attribute its syntax to French influence. 

Modern English. — In the modern period, the 
pi-edominance of the London dialect is confirmed, 
Jiaving been further strengthened by the introduc- 
tion of printing in 1477, which by degrees led to 
the adoption of a fixed orthography. 

The main distinction between M.E. and Early 
Mu.E. is the loss of final c, which made the 
adjective indeclinable, and broke down the gram- 
matical and metrical system of Chaucer’s language, 
.and made a new dep.arture necessary. The Mn.E. 
voc.abiilary becomes even more composite th.an 
before; not only new French words, but Dutch, 
Italian, and Spanish, are .adopted ; Greek .as well 
as Latin words are gradually populaiised in ver- 
nacular prose, which, in the Early Mn.E. period, 
is clumsy and unidiomatic. 

Spelling. — Tiie dropping of fin.al c, together with 
the shortening of double consonants — ^by which the 
M.E. distinction between sunne, ‘sun,’ and sunc, 
‘son,’ was done away with — ^Icd, after much con- 
fusion, to tlie practice of adding a final c to denote 
a long vowel, as in icinc = M.E. win, and doubling 
a consonant to indicate a preceding short vowel, as 
in pcnmi = M.E. peni. Through the influence of 
the spelling reformers, { and n were assigned to the 
vowcl-soumls, y and v to the consonant-sounds, 
instead of being used at random ; and ec and oo 
were restricted to the close M.E. sounds, as in sec. 


moon, the open sounds being expressed by ca, oa, 
e, o, as in sea, stone.. 

Phonology.— In Early Mn.E. the M.E. short 
vowels were kept unchanged, except tliat in the 
court pronunciation a, as in inan, was fronted 
to its present sound; d in name underwent the 
same change, the resulting d- being aftenvards 
narrowed to the sound of the c in there ; 1 and u, 
as in wine and: house, were diphthongised bj' degrees 
into something like the present sounds— Krafn, nous. 
Close c and d, as in see and moon, were moved up 
into the vacant places, becoming ? and n, the open 
sounds in sea and stone remaining unchanged. Of 
the diphthongs, ai, as in day — under which ei, as 
in they, was often levelled — became mi, and then Ce; 
mi, as in saw, was kept, and then became a very 
broad long o, nearly as in the present pronuncia- 
tion; ou and pw seem to have ran together into 
on or pit, as in flow, sold; In, as in dew, was kept ; 
en, as in nciv, became yii with French n, and y 
in words of French origin, as in time, undenvent 
the same change : nyti, tyun = M.E. newe, tun. 

Front gh, as in night, was kept in the earliest 
Mn.E., but was generally dropped with lengthen- 
ing of the preceding vowel, so that night passed 
tlirougli nit into noit. Back gh, as in laugh, was 
rounded into nearly the sound of wh, which towards 
the end of the Earlj' Mn.E. period passed intoy in 
many words; I developed an n before it in such 
words as fall (written also fanll), folk, and was 
then dropped before another consonant, as in folk ; 
k and w were still pronounced in such woras as 
knoiv and wi'ite ; r was kept before consonants, 
as in hal'd. 

In Late Mn.E. m was lengthened before certain 
consonants, as in father, glass. Towards the end 
of the 18th century, this a:cc was broadened into 
its present sound aa ; ii, as in come, was unrounded 
into nearly its present sound, being aftenvards re- 
rounded into n after lip-consonants, as in pnll. 
The vowels in sea, stone,_ were narrowed into close 
c, o, the former passing into i in the 18th century ; 
yum new bec.ame in, whence 18th-century y«; kn 
passed through nh (voiceless n) into n; w. was 
dropped before r, as in write. 

The present English sound-system is character- 
ised by its great obscuration of the vowels of un- 
accented syllables, most of which are reduced to 
3, as in national (pronounced nmshsnal, in Early' 
Mn.E. ncesjoncel), or an obscure i, as in carriage 
(pronounced kici'idzh); by its diphthongisation of 
nearly all long vowels, as in neim, sionn = name, 
stone; by’ its broadening of long vowels before r, 
as in care, their, compared with came, they, r itself 
being weakened to a when not followed by’ a vowel 
(kca, kcai'ing), or dropped entiiely’, as in farther. 

The English dialects of Scotland and Ireland are 
no longer spoken in their purity’ by the educated. 
Scotch still preserves the pure close mouophthongic 
vowels in name, stone. Irish keejis up the distinc- 
tion between sea and sec. Both, as also most of 
the dialects in England, preseive consonantal r in 
hairl, &c. But on the whole, standard English 
pronunciation is quite as consen’ative as that of 
the dialects : compare fall with Scotch fa’. Most 
of the dialects in England — as also the vulgar Lon- 
don dialect — drop the h, and its preservation is 
mainly due to the conservative tendencies of the 
educated London dialect. American Engli.sh often 
sides with the dialects against the present standard 
English, and is developing many peculiaritie.s of its 
own. It never drops the h. Australian English 
has, of conree, diverged less, and its vulgar dialect 
is quite ‘ Cockney ’ in character. See Dialect, and 
Americanisms.* 

Stmeture of Living English . — The characteristics 
of a language should always be sought in its spoken 
form, for the literary, language is nothing but a 
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mixture of living and dead colloquialisms; even 
the most archaic literarj' forms, such as thoii hast,' 
■were once colloquialisms. 

Living English is essentially an iminjlcctional 
language, having nothing in common with such 
a language as Latin. It lias no conception of an 
accusative case, of the subjunctive mood, of gram- 
matical gender, or concord. It thus stands in a 
certain opposition to most of its European contem- 
poraries. 

The history of the loss of the older distinctions 
has been already traced. We now have to consider 
the processes of re-construction which have made 
English what it is— an isolating language until 
incipient agglutination. 

The main reconstractive agent in English — 
besides the extended use of prepositions and aux- 
iliaries, aud a rigid word-order which we see in 
other modern languages — is stress or accent. One 
result of it is gradation, by which many words in 
common use appear in two forms, one emphatic, 
the other (with obscured vowel, or curtailed in 
some way) un emphatic, often with strong diver- 
eeucies in meauiug aud use. Such a word as have 
has, indeed, three gradations : ( 1 ) lucv with strong 
stress (you ivill have to do it) ; (2) ha:v with weak 
stress (to have it done) ; (3) hov, ov, as an auxiliary 
{where have you been?). The unemphatic forms 
are often run together with the next word, as 
in ail not, aishaant — T will not, I shall not. Stress 
is also used to form attribute-groups, as in a good- 
natured man with stress on good, compared with 
he is good-natured with equal stress. So also in 
cmploj/cr’s liability for injttry bill, the strong stress 
on mjury hinds it with all the preceding words into 
one attribute-groii]). Tliis enables the language 
to dispense witli intleotion and concord. 

The most archaic part of English grammar is 
the pronouns. Here we find the last remnants of 
adjective-inflection and concord in the distinction 
between that, this and those, these. Tlie distinction 
between noiii. I and acc. me still survives in form, 
hut not in spirit, for me appears as a nom. in it is 
me, and / is really not much more tlian a prefix to 
the verb. 

The most elaborate reconstnictions are those which 
have built up the verb with a few auxiliaries — be, 
have, shall, will, do, go, &c. — aided by gradation 
and agglutination. The future is fully e.xpressed, 
with subtle distinctions in the use of ^vill, shall, 
go, &c. There is a peculiar distinction between 
‘definite’ and ‘indefinite’ tenses. Thus the definite 
he is writing a letter implies ‘ at the present moment,’ 
while he rorites a letter e.xcludes tliis, implying 
‘everj- day,’ ‘now and then,’ &c. Everj' tense 
makes a distinction between an ‘unemphatic’ and 
an ‘eiiiphatic’ form (/ saw, I did sec; aiv sijii, ai 
hwv sign ), and has special forms to express negation 
{ai sij, ai dount sij), and intewogation {aisij, duw 
ai sij). Tliese distinctions cross one another in 
various ways (thus there is a negative interroga- 
tive emphatic form), giving in all eight ‘modes’ 
of the English verb. 

Tlie extensive use of the genind in -ing — ^which 
arose froni_ a blending of the old partic. pres, 
in -ende with the substantive ending -ung, -ing, 
ns in horn ung, ‘act of learning’ — combining, ns it 
docs, the syntactical peculiarities of substantive 
and verb, gives great flexibility and concisenc.ss 
to the English sentence, as in ‘I remember seeing 
him,’ ‘he insisted on my staying the night.’ 

The comparative symmctiy and simplicitv of 
Engli.sh grammar is strongly contrasted by“ the 
imperfections of its vocabulary: (1) Allied 'ideas 
are expre-.-cd by unconnected' word.s, sour 7 nilJ:, 
lactic acid ; (2) distinct ideas are cxprc.ssed by the 
same sounds, Jc«r (vb.), bear (.animal), bare (adj.); 
(3) even where there is connection between the 


words, it is di.sguised by stress-shifting and sound- 
change : gihotograpih, photography (foutograjf, foto- 
grofi); (4) the want of the power of creating 
jiew words on an English basis. These defects— 
aggravated by our unphonetic spelling— make the 
English vocabularj' difficult of mastery botli to 
uneducated natives and to foreigner's. 

SPECIJIENS. 

1. Old English, from the Chronicle {Early IT’.iS. ). 

878. Her hiene besfrel se li^re on midne winter ofer 
tw^lftan nilit to cippan-hamme ; gnd geridon West-se.ixna 
Jgnd pnd gesSton ; qnd micel fas folces ofer sS adriefdon, 
gnd fass ofres fone mastan dal hie geridon gnd him 
to-gecierdon, buton JiSm cyninge .Slfrede ; gnd liii lytle 
werede un!e]>elice after ■wudum for gnd on mor-festen- 
pum. 

Mercian Forms : hine . geseton . gecerdon . nnejielice. 
Late Forms : hyne . and . land . operes . hy, hi . 

gecyrdon . pam . unypellce . mor-festenum. 

Translation . — Here (at this date) him-selC stole the 
(Danish) army at mid ■winter after twelfth night to 
Chippenham ; and rode-over West-saxons’ land and 
settled (on it); and much of-the people over (tlie) sea 
drove, and of-the rest the greatest part they rode-over 
and to-themselves to-turned (subjected), except the 
king Alfred : and he ■with-Iittle troop uneasily (with 
hardship) tliroughout ■woods ■went and in moor-fast- 
nesses. 

2. Early and Late Middle English {London Dialect). 

From the Proclamation of Henry III., 125S. — IYb 
hoaten alle ure treowe in pe treowjie joit heo us 
g 3 en ]>a3t heo stedefmstllche Iiealden and swerien to 
he-olden and to werien pg isetnesses pa3t boon iraakede 
and boon to makieu purj pan toforen-iseide laalcs-mcn. 

Early IV.S. ; lu'itap . ealle ure treowan . picro trcowl-o 
pe . hie . iigon . to healdenne . pa gesgltnessa ]'e beop . 
pmm toforan-gesaegdum rSdes-mgnnum. 

Translation . — We hid all our faithful (ones) in the 
fidelity that they to-us owe that they stcdfastly keep and 
swear to keep and preserve the decrees that are made and 
are to m.ake (be made) through the before-said councillors 

From a Petition of 1386 [C = u]. — To the mggst nghle 
and Worthiest Igrdes, mggst ryghtful nnd w^-scst cSnmillc, 
to owre lige Igrde the kyng eSmpleynen, if it IJke to yon, 
the folk of the mercerye of London ns a mombre of the 
same citee of many ■o’ronges ydo to hem. 

3. Early Modern English. 

(To show the pronunciation ; tlic vowels generally ns in Italian . 
y = French 7i, » as in err.) 

JIutsh pan dhei praiz dhe trlz so strai(h)t and hoi, dhe 
sailing pain, dhe sfdar proud and taul, dhe voin-prep 
elm, dhe poplar nevor dioi, dhe hildor gk, sgl king ov 
forests aui, dhe aspin gud for stavz, dhe soipres fyunoral. 

4. Living English {London Dialect). 

oi wons hood on omjuwzing stgri ov tuw ingglishinon, 
huw keim tu on in in som out o dlio w’ci jilcis, on stopt 
dlifor o (gtnoit ■\ridhDUt spijking to wononodlio. 
end ov dhmt toim o frenshmoa koiro, ond in w.sn dei Inj 
mcid frendz widli dlio tu'sv ingglislimon seprotli, and 
jntrodjuwst dhom to wononodlio. 

BiBi.iocnArilY. — Tlie following list indndcs only llio'° 
books wliicii are directly useful, all that n, 

nnd has only an historical interest being excluded. I’d?" 
specially useful to beginners and those who do 
to go deep info the subject are marked '. Lnnm'hc 
dictionaries, &c. are marked +. . , . . 

General Guides. — J. Storm, Englische Fhuologi., 
Anieitung cum icisscnschaftlichcn Stadium der engine ‘ 
Sprachc (lleilbronn, 1881); * W. Victor, Lyn/fl/ir»n.'/ <« 
das Stadium der cnglisehcn Philologic mit Itiirkiicia a . 
die Anfonlcrungcn der Praxis (Hcilbronn, ISSo). 

Periodicals . — "f Transactions of the Ph'lolo;»eni Soci , 
London; f Englische Sludicn, ed. by L. 
bronn, since IS7C); t Anglia, ed. by E. 1' illckor (Jla > 
since 1877). . „ n-.V/n- 

Old English.—* n. Sweet, An Anglo-Sarm 
with grammar, notes, nnd glo.'sary (3d cd., O. > 
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1885) ; H. Sweet, An Anglo-Saxon Reader, in Prose 
and Verse, with grammar, notes, and glossary (4th 
ed., Oxford, 1884) ; H. Sweet, A Second Anglo-Saxon 
Reader, Archaic and Dialectal ( Oxford, 1887 ) ; K 
Sievers, An Old-English Grammar, translated and 
edited by A. S. Cook (2d ed., Boston, U.S., 1887) ; F. A. 
March, A Comparative Grammar of the Anglo-Saxon 
Language (Bond, 1870), for syntax; II. Sweet, The 
Oldest English Texts, with introductions and a glossary 
(Bond., Early English Text Society, 1885); C. W. M. 
Grein, Bibliotheh der angelsdchsischen Poesie, texts and 
glossary (Gottingen, 1857-64), out of print; ■)• T. N. 
Toller, An Anglo-Saxon Dictionary, based on Professor 
Bosworth’s collections ( Oxford ), nntrustworth}'. 

Middle English. — * H. Sweet, First Middle English 
Primer; extracts from the Ancren Riwle and Ormulum, 
with grammar and glossary (Oxford, 1884); *H. Sweet, 
Second Middle English Primer ; extracts from Chaucer, 
with grammar and glossary (O.xford, 1886); Morris and 
Skeat, Specimens of Early English, with introduction, 
notes, and glossarial index ( Oxford, 1886 ), Part I. 1150- 
1300 ; Part II. 1298-1393 ; W. Skeat, Specimens of English 
Literature, 1394-1579, with introduction, notes, and glos- 
sarialindex(Oxford,1886); E.Matzner, AUcnglischeSprach- 
prohen ; vol. i. Spraohproben ; + vol. ii. "Worterbuch (the. 
best dictionary of M.E.) ; * Mayhew and Skeat, A Concise 
Dictionary of Middle English ( Oxford, 1888) ; E. H. Strat- 
mann, A Dictionary of the Old English Language (3d 
ed.; Krefeld, 1878) ; iSuppicmoiJ (Krefeld, 1881) ; B. Ten 
Brink, Chaucer’s Spraclieund FmA'inist (Beip. 1884); E. 
Einenkel, Streifziige durch die mittelenglische Syntax 
untcr hesonderer Reriicksichtigung der Sjn-ache Chaucer’s 
(Munster, i. W. 1887); B. Morsbach, Ueher.den Ursprung 
der neuenglischen Sprache ( Heilbronn, 1888 ). 

Early Modern English. — E. A. Abbott, A Shakespearian 
Grammar (Bond. 1872); A Schmidt, Shakespeare-Lexi- 
con (Berlin and Bond. 1886). 

Living English. — *H. Sweet, Elementarbuch des 
gesprochenen Englisch (2d ed., Oxford, 1886). 

Scandinavian. — * H. Sweet, An Icelandic Primer, 
with grammar, notes, and glossary (Oxford, 1886); 
Cleasby and Vigfusson, Icelandic Dictionary (1874). 

Old French. — * H. Suchier, Aucassin und Nicolete, 
mit Paradigmen und Criossar (Paderbom, 1878) ; Bartsch, 
Chrestomathie de I’ancien Franfais (1880). 

History of English. — F. Koch, Historische grammatik 
der englischen Sprache, Kassel (new ed.); E. Mdtzner, 
Englische grammatik (3d ed., Berlin, 1882-85), for quota- 
tions and syntax : Eng. trans. 3 vols. 1874'; + J. A H. 
Murr.ay, A new English Dictionary, founded mainly on 
materials collected by the Philological Society, Oxford ; C. 
Kichardson, A new Dictionary of the English Language 
(Bond. 1844), for quotations; * Ghamhais's Etymological 
Dictionary of the English Language ( 1889) ; * C. Annan- 
dale, A Concise English Dictionarj/, Literary, Scientific, 
Etymological, and Pronouncing (1S86) ; IT. Skeat, Etymo- 
logical Dictionary of the English Language (2d ed., 
O.xford, 1884); * AV. Skeat, A Concise Etymological Dic- 
tionary (2d ed., Oxford, 1885) ; f A. J. Ellis, On. Early 
English Pronunciation (Bond.); *H. Sweet, A History 
of English Sounds from the Earliest, Period, with full 
word-lists ( Oxford, 1888) ; Chambers’s Cyclopeedia of Eng- 
lish Literature, a history of British Authors, with speci- 
mens of their writings (4th ed. 1885). 

English Eitcratlire is, in its largest sense, 
the mind of the English-speaking races, expressed 
in successive generations oy the littest representa- 
tives of each succeeding form of thought. All 
conflicts of opinion through which decisive action 
has been reached lie, with their opposing argu- 
ments and witli the passions they excited, in the 
hooks tliat form the literature of a people ; these 
show for each nation, in strength and weakness, all 
the workings of the mind that shaped its histoiy. 
Such a literature must o.xpress also the slow forward 
movement towards higher civilisation, coloured 
variously by the influences of race and climate, and 
■brought home to us by fellow-feeling with the 
indiiudualities of earnest men.. 

Before the English came witli power into Britain 
there was a Celtic population of the Gael arid of the 
Cymrv, each with a literature diffused chiefly by 
rhythmic recitation. Many traditions of later 


invention, with perhaps a few snatches of the 
oldest song, that passeef with no great change from 
lip to lip of generations living in some secluded 
home among the hills, cany tlie mind back to a 
Gaelic literature that gathered much about Fionn, 
Oisin, and a battle of Gabhra, said to have been 
fought in the year 284. In like manner we have 
traces of a Cymric literature, strongest in the time 
of battle for home and ‘country against English 
invasion. Tribes of the Celts in Britain gathered 
their forces for a last firm stand, and were over- 
thrown at Cattraeth ; Aneurin’s poem, the Gododin, 
which celebrates the chiefs who fell, tells us of 
this battle. To the battle of Cattraeth there has 
been a date assigned, the year 570. If King Artluir 
ever lived, he lived in that 6th centuiy, and shared 
its struggle. 

By the year 570 the settlements of English on 
our eastern and southern coasts had made sure 
their predominance. Various Low-German tribes 
from the other side of the North Sea (see Eng- 
land) had been finding- their way over to our 
eastem and southern coast for many years before 
the time of the si.v settlements which Bede de- 
scribed (449-547). Their original difierences are 
still marked in onr dialects, in differences of frame 
and feature, and even of character. In our litera- 
ture the traces of such difference are at first veiy 
distinct, and they have at no time been altogether 
lost. 

At first the strength of English literature was in 
the north. Little wealth liad been drawn from the 
meadow-land among the mountains of Scandinavia. 
Its seas could be fished onljr by men strong to 
brave the ivaves of the Atlantic. Outward nature 
was alive with wonders that quickened imagina- 
tion, and with necessities that called upon the 
energies of men. Wealth was only to be had by 
plunder, and a young Norseman counted for little 
among his neighbours until he had brought home 
his firet shipload from a viking expedition. Such 
energy of Northmen from the shores of Sweden, 
Norway, Jutland, who were not particular as to the 
nationality of any strong man who sailed with 
them, lii-st gave its stamp of vigour to the north of 
England. They came, not Christians, and were 
here first brought under the influence of Celtic 
monks and priests, who were devoted to their 
missionaiy work, and among whom women were 
fellow-workers. The Celtic people of the north, 
yielding to the new-comers tlie fertile land, 
kept their flocks and herds upon the hills. The 
two peoples were neighbours who had reason to 
respect each other. From time to time there would 
be intermaniages, and then began that gradual 
admixture of Celtic with Teutonic blood which 
has added a new vigour to the English race. 

The fervour of the Celt brought to the convereion 
of the northern English a noble zeal and self- 
devotion. The abbess Hilda, who drew Ca’dnion 
into the fellowship of her monasteiy at 'IVhithy, 
in which men and women worked together for 
the spreading of the gospel, was taught in the 
Columban school. The work of Caedmon was to 
spread among the people knowledge of the chief 
tratlis of religion, in uhat is now called a ‘para- 
phrase,’ that took the form of poems shaped_ for 
recitation by the people to each other upon festival 
occasions, and by the men who made it their voca- 
tion to chant tales of battle and adventure. It is 
a time of strength in any literature when men’s 
minds are occupied by some great interest that 
touches the essentials of life. The strengtii of the 
old Greek literature was brought out when patriots 
fought for tlieir homes against the power of Persia. 
In the beginning of our English literature, strengtii 
came from the spiritual war to extend the king- 
dom of Christ. Ca'dmon died about the year 6S0 ; 
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and Bede, who tells us of him, was in the 5 -ear 6S0 
a child of seven. Aldhelm, whose English songs, 
familiar in King Alfred’s time throughout the 
countiy, are now lost, was then a 5 -oung abbot 
of twent 5 --four, who had devoted his life and 
fortune to a work at IMalmesbury like that of the 
abbess Hilda at ^Miitb 5 -. With these monasteries 
were associated man^' forms of labour for advance 
of civilisation, incluiling, of cour.se, the formation 
of school.s, Bede in the monastciy at Jarrow 
l)ecame the first great teacher. He shaped, in 
Latin, manuals for use in education, and thus his 
works serve as an enc 5 'clopa;dia of the best know- 
ledge of his time. lie gathered also, b 5 ' wide in- 
miii 5 ', inatei'ials that were digested into the first 
History of England ; that was his Ecclesiastical 
History, finished in 731. The history of the church 
in those first da 5 ’s was inseparable from that of 
the people among whom it had laboured in its 
missionaiy work. 

The 8 th centuiy, to which Bede’s work belongs, 
was the golden time of our First- English or Anglo- 
Saxon literature. In some monasteiy, perhaps not 
far from Whitb.v, a monk who found delight in the 
old tales of the Norseman and the Dane had shaped 
into the language of his country what probanl 5 ’ 
had come with its Teutonic settlers as a saga of 
the Danes. With a few short interpolations of 
Christian thought, this old poem, named from its 
hero Bcoiculf— its writer is unknown, and it is 
assigned usuall 5 ' to more than one — reproduces all 
the features of life in the north before it had been 
touched by Christianit 5 '. Thus our English litera- 
ture begins with two great iioems, one heathen, the 
other Christian in essence. Each of these works, 
the greatest that remain to us in Fimt-Eiiglish, 
survives only in a single MS. With few exceptions 
the other jiieces of First-English literature have as 
narrowly escaped total destruction. We owe our 
knowledge of them to the preservation of two MS. 
collections ; one known as the Exeter Book was 
presented by Bishop Leofric, near the time of the 
Norman Conquest, to Exeter Cathedral ; the other 
is the Vercelli Book, which was discovei-ed in 1822 
in the cathedral at Vercelli. One poet’s name is 
preserved — C.vnewulf — interwoven 05 - himself in 
runes with pieces of his verse. He wrote Elcnc 
and other church legends in verse of considerable 
merit, but his date is doubtful. Probably lie lived 
in the 8 th centuiy. In that ceutuiy of greatest 
energy of thought among the Anglo-Saxons, the 
empire of Charlemagne drew light from a York- 
shiieman, Alcuin, who was appointed to do for its 
monasteries and their schools what might be called 
the work of a great minister of public instruction. 
He had been born in 735, the 5 -ear in which Bede 
died, and it was in 782 that he took up his residence 
at Aix-la-Clmpelle. 

_ But when Alcuin died in the 5 -car SOI, the 
simpler question of the establishment of Christi- 
anity had passed into the more complex forms of 
battle against heresies, of struggle to maintain 
full uniformity of theological opinion. At the 
samg time advance of thought was being checked 
in England. There were continued attacks of the 
Northmen, some of whom wore tn-ing the mettle 
01 King Alfred, at the same time that olhci-s 
wore following Bollo up the Seine to Ia 5 - the 
first foundation of the Norm.an power. Those 
who followed Hollo in 870 lennicd in Norniand 5 - 
the_ language of the women of the counti^’ from 
which their descendants afterwards cro-sed over to 
Engl.aud to make conquest of a kindred people. 
In the 0_th ccntur 5 - John Scotus Erigena, bom 
]in-'iblv in Ireland, possibl 5 ' in A 5 ’i'shire, was an 
acute thinker e'>tablishcd .at the court of Ch.arles 
the B.ald. He wiote a Latin book On (he HivisfoH 
'•/ Hut lire, whicb, bi- its endeavour to bring the 


teaching of tlieolog 5 ' into philosophical harmony 
w-ith otlier teaching in the schools, yet without 
opposition to a single dogma, laid the' foundation 
ot what is called the Scholastic Philosoply. 

King Alfred was then living, and working 
strenuously for the revival of lost learning 
Ruin of a inonaster 5 - meant in those' days the 
annihilation of a school ; and the rav.ages of tlie 
Danes had caused such decay of learning that in 
re-establishing the ruined schools Alfred translated 
the most important books of the schools into 
the language of the people. For Latin could no 
longer be the language through -which studies were 
pursued. Orosius, whoso Universal History h.ad 
been a school-book, w-as thus translated, avith 
omission of ■whatever was not practical, and with 
addition of new geographical detail. Bede’s 
Histoiy' was translated. A favourite school-hook 
for ethical training had been Boiithius On the 
Consolation of I’kitosopliy. Th.at also -was trans- 
lated b 5 - King Alfred. For the higher training of 
the clergy the king, justly named Great, tnnied 
into English Pope Gregoiy’h book on the Pastoral 
Cai-cj and to him also is ascribed the foundation of 
the continuous record of the annals of the countrj-, 
known as the Saxon Chronicle, which riow_ and 
then had aftei'wavds an entry- in verse, e.spccially, 
under the 5 -ear 937, a poerrr on the b.attle of Brunan- 
burh ( q.v.'). The noble •work of Alfred, wiio died 
in October 901, filled his, kingdom of M'essex 
with new life, and the centre of intellectual 
energy was thus renroved fronr north to south. 
The work of Alfred’s sorr and grandson spread 
this new influence, until, in 954, tho_ grandson, 
Eadred, free of the last of the under-kuigs, nilcd 
over all England fronr the Channel to the Fiitli 
of Forth. The ceirtre of intellectual energy- w.as 
then the rrridland region, which included the five 
burghs that had been strongholds of the Danes 
in Mercia. But after the death of Alfred, 1‘iRt- i 
English literature passed into work associated wUh | 
honest endeavour to restore religiorr b.v re.storing 
strictness of nronasticism. The chief interest of 
this period for us is in the Homilies of ..‘Elfric, who 
wrote books also to aid his work of tc.acher nr 
the school at AA'inchester. Hilfric’s Homilies 'VCtc 
upon the series of d.ays kept holy by the church, 
.and thus we have in them an expositioir of the 
doctrines of the Church of England at the end of 
the 10 th cerrtury-. The fir-st of the two sets rn 
rvhich they- were arranged rvas writtcir in the year 
990. A poem on tlie b.attle of IMaldon in the year 
994 tells a victory- of the Daires over Byrhhrotli, 
■who was killed in the battle. It has irrrrch of H'O 
old spirit of the poems written, a.s this al=o w.a<, 
for recitation to the people. It difl'ers, 
fronr the older work in being a plain record of facK 
not wanting in animation, but without the play 
fancy- that transforms the real into the niythieal 05 
painting some strong enemy- as giant or firc-brcatii- 
ing dragon. , . 

'The Nonuan Conquest brought a roy.al ^aurt lu 
which French was familiar, while Latin w.as tu 
common language of the le.arncd throughout F.u>wj>c- 
Friends of the Conqueror held all the places offim 
tnist, and of those who had inonej- to sperm tc' 
rvould p.ay- it for written records of the 
pieces still recited to the country -people. 
lOGG till about the year 1200, except m a 
religious writings of no great importarrec, Enp n- 
litei-.atuio speaks the thoughts of I'.nglislmar 


litei-.atuio spe.aks the thoughts of 
through French or Lalin. The litei 


literature m 


riuiiuii ur ijutiii. ajiu - . 

language of the peoidc had not ce.ased to ■'f’’ ' , 
there was nnbodj- wlio car-ed to juil it ripon rcc • 
Even where it w.as already written, it f , 
nibbed from the parchment to make 
in which English was replaced by- I’rcncli or Lay - 
Of the EnL-lish literature written in Latin a 
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the Norman. Conquest, a very large part was 
monastic chronicle. Every great religious house 
set up its chronicle, which might begin with Adam 
or with Hengist and Horea, but which, wherever 
it began, was a compilation of no value till its 
record came near to tlie date of writing. Then 
it included facts yet within living memory, and 
became more and more valuable as a record of the 
past, until it became, for the occurrences of each 
successive year, the testimony of a living ■WTiter. 
From - these chronicles we have our surest know- 
ledge of the past. They were written usually by 
men whose sympathies wep with the church and 
with the people, who cared little for pomp and 
show, hut had clear notions about duty. There 
was_ strength of England in their practical sim- 
plicity. The most important of the monastic 
chroniclers were Ordericus Vitalis, who wrote an 
Ecclesiastical History of England and Normandy, 
and William of Malmesbury, who wrote a History 
. of English Kings. Each closed his chronicle and 
probably his life about the same time, 1141-42.. 
In William of Malmesbury the arrangement of the 
narrative showed a chronicler who had the genius 
of a historian. Milton placed him ne.vt to Bede. 
About the year 1147 a stream of romance broke from 
among the hills in the History of British Kings 
— British as distinguished from English — by an 
imaginative Welsh ecclesiastic, Geoffrey of Mon- 
mouth. This Latin chronicle, enriched by its 
author’s fancy, began with the mytliical origin 
of Britain in Brut, a great-grandson of iEneas, 
and went on through tales of kings, as Gorboduc I 
and Lear, from which our poets afterwards drew I 
subjects for their verse. These led to stories 
■of King Arthur, who in tliis book came to i 
life again, and became the hero of that cycle of 
romance in English literature which answers to 
the cycle of the Charlemagne romance in France 
and Italy. Geoffrey of Monmouth’s Clironicle was 
abridged by Alfred of Beverley ; it was turned 
into French verse by Geoffrey Gainiar and also by 
Wace, whose version supplanted Gaimar’s and 
abides in literature as Wace’s Brut, llomances 
of Arthur, Merlin, Lancelot, Tristan, were supplied 
abundantly as the demand for them increased. 
AValter Map was a man of genius, who M’as 
chaplain to Henry II. He attacked abuses of the 
church with witty Latin poems, that set forth a 
Bishop Golias as type of the fleshliness in which 
the spiritual life of the church was being lost. 
Walter Map arranged the chief Arthurian tales 
into a sequence, and put soul into them by uniting 
them inseparably with the spiritual allegoiy of the 
Holy Grail. Thus, within forty years after they 
had first'come into our literature, the tales of King 
Artliur were associated, as they still are, with the 
spiritual life of the English people. 

After the year 1200 English regained its place in 
literature as the language of the counti-jq and we 
have an increasing number of MSS. containing 
works by Englishmen written in English, as well 
as in French and Latin. To a date near 1205 is 
assigned an English poem of about 56,000 lines, 
in which the famous storj' told by Wace in French 
was told again by Layamon, a priest living near 
Bewdley by the Severn. Layamon’s Brut is the 
first great piece of literature in Transition English, 
and near to it in date is a large fragment of a 
work named from its author, a canon of St Austin’s 
order. Brother Orme or Ormin, the Onnnlum. This 
was a metiical arrangement of tlie series of gospels 
appointed to be read in church throughout the 
year, set forth in simple narrative, each of them 
followed by a little homily upon it, written in like 
manner for pleasant recitation to the people. To 
this period belongs also the rise of the Itobin Hood 
and other ballads, and the telling in English verse 


of metrical romances, such as those of Havelok and 
of Kmg Alexander, that at first were told in French. 

The. foundation of the Dominicans as preacliing 
friaia for the maintenance of ortlwdoxj' in religion,' 
and of the Franciscans for the spread of the religi- 
ous life, by brotherhood with the poor, was in the 
beginning of the 13th century. Books being 
forbidden property to the Franciscans, they 
escaped from bondage to their records of opinion, 
looked straight to nature, and advanced the krrow- 
ledge of the outward world. The first rector of a 
Franciscan house at Oxford was Bobert Grosseteste, 
who in 1235 became Bishop of Lincoln, and made 
strenuous war against abuses of the Roman govenr- 
ment of the church. He found that three times 
the revenue of the king of England was being paid 
for the supjmrt of absentee Italians, to whom the 
pope gave English church livings. Roger Bacon, 
■who settled at Oxford as a Franciscan under 
Grosseteste, died after the year 1294, and had pro- 
duced the most advanced body of scientific know- 
ledge, the result of independent thought and experi- 
mental research, then to be found in Europe. He 
set it forth in his Optis Slajus, Opus Minus, and 
Ojms Tcrtimn, all poured out in fifteen months to 
satisfy the pope’s request for an account of what he 
knew. Robert of Gloucestei'’s chronicle from the 
siege of Troy to the death of Henry III. in 1272 
put English history into vei-se for diffusion among 
the people, still chiefly by recitation. In the reign 
of Hemy III. appeared in October 1258 the first 
proclamation in English since tlie Conquest. There 
was not another in that reign. At the close of the 
13th century the wisdom of the people was gathered 
also into the metrical Proverbs of Hendyng. 

At the beginning of the 14th century the religious 
spirit of the people was expressed by Robert of 
Brunne’s metrical vereion — as tlie Hanalyngc Synne 
— of a Manvel dcs PdclUs that had been written in 
French by a Yorkshireman, William of Wadington. 
There was in the popular poem of ‘The Lord of 
Cockaigne ’ a homely satire on the sensualism that 
had spread among the monks, who now had too 
much to live upon and too little to do. The 
mh-acle-plays that fii-st came into use after the 
Conquest had developed greatly. Early in the 14th 
century long sequences of Bible stoiy, then first 
set forth in the language of the people, were so 
dealt with by trade-guilds as to be a great means 
of bringing the Bible into the street, and vividly 
presenting to the people the events on which the 
forms of their religious faith were founded. Such 
sequences of Diiracle-pIa 3 'S have come down to us 
— the Chester, the Coventry, the Wakefield or 
Towneley, and the York, 'riiere are known to 
have been more than these, and thej’ did not wliolty 
go out of use until the reign of Elizabeth. English- 
men then had Bibles to read in their own tongue, 
and had learned to read them, so that there was no 
more need for the device of an Ormulwn or of a 
sequence of mii-acle-plays to show what tliej' con- 
tained. 

AABiile English literature was in such ways the 
voice of the nation, the genius of Dante had raised 
literature in Itaty to its highest artistic form, the 
higher for close union with all that was felt to be 
most real in life. The year 1300 is the assumed 
date of the Divina Commedia. Dante, who died 
in 1321, was followed bj' Petrarch (born in 1304), 
and bj’ Boccaccio (born in 1313). Petrarch and 
Boccaccio were the great living poets of Italj' when 
Chaucer’s genius was being shaped in England. 
They died nearlj’ at the same tune — Petrarch in 
1374, Boccaccio in 1375, when Chaucer was in 
ripest manhood, and the better artist for the 
influence these great Italians bad upon his work. 

But energies of thought in care about essentials 
were the main cause of the strength of English 
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literature in the 14th century. There -vvas con- 
tinued provision of monastic chronicles, also of 
religious poems, one of them, the Cursor Mnndi, of 
great lengtli. But a new mind found utterance. 
Decay of spiritual life in the church, as its wealth 
became its weakness, and caused poets and 
reformers to lament ‘ the fatal gift of Constantine,’ 
had given cause for earnest questionings and 
struggles for reform. At the university of Paris, 
in 1324, Marsiglio of Padua had controverted the 
sacerdotal limits of a church, had declared only 
Clirisb the judge of heresy, and had broken with the 
medieval view of papal authority. In this country 
"William of Ockham, called the imnncihle doctor, 
argued boldly against the pope’s power in temporal 
afi'airs. It was he who brought the Scholastic 
Philosophy to a close by reasoning upon doctrine 
without faith in the infallibility of dogma. The 
great movement of the 14th century towards reform 
was prompted by visible corruption. Wyclif him- 
self as a refonner looked at first mainly to discipline, 
with which questions of doctrine became gi-aaually 
more involved. For seventy years, from 1309 to 
137S, the popes were at Avi^on under French 
influence, and this quickened English resistance to 
their claims. For the next forty yearn or more the 
influence of the papacy was further weakened by 
the rivahy of two popes, one in France and one in 
Italy, 'rims, while John "SVyclif, who died on the 
last day of the year 1384, having secured between 
1360 and 1382 a complete translation of the Bible 
into English, represented in our literature of 
the _14th century a strenuous reform movement 
within the church, William Langland, in a great 
poem addressed to the people at large, the Vision 
of Piers Plowman, sought to animate men to the 
search for Chri.st, and battled mgorously with 
church corruptions. Five great pestilences* in the 
14th century — the greatest the Black Death of 
134^9 — were regarded as signs of divine wrath 
against sin, and added much to the intensity of 
feeling. Landaud, who wrote his Christian poem, 
which made love ‘ the triacle of heaven,’ between 
1362 and the close of the centurj', seems to have 
been urged to utterance by the great pestilence of 
1361. 

The Jack Straw rebellion of 1381 caused John 
Gower, a wealthy gentleman, religious, liberal, 
and with distrust of Wyclif’s followers, to seek 
the source of all ills of the land by a review in 
his_ Latin poem. Vox' Clamantis, of all ordem of 
society. In this, although an orthodox church- 
man warning again.st heresie.s, and one who had no 
symnathy with popular violence, he wrote with 
emphasis of the corniption of the papacy and the 
gross appetites of the religious orilers. Gower 
wrote three great hooks, ami wrote them in what 
still were tlie three languages of English litera- 
ture. _ Of his hook written in F rench only the name 
remains, Speculum Mcdiiaiiiis; that in Latin was 
the Vox Clamaniis. In his English ])oem, the 
Coufessio Amaniis, Gower, like Chaucer, followed 
the lead of Boccaccio’s Decameron in threading 
together upon a connecting narrative a scries of 
talcs. Like Chaucer’s, they were told in verse. 
Gower’s tales were moralised to illustrate the 
scven_ deadly sins, and one book dealt with a 
question prc.=.scd on the country by the gross 
misrule of Bichard II., the dutie.s of a king. Gower 
lii'ed until 1408, blind during the last eight vears 
of his life. Geoflrey Chaucer died in 1400. In the 
Canterbury Talcs, with their Prologue and the rest 
of the connecting tliread of narrative, as well as in 
other writings, Cliaucer shows a genius akin to 
Shakespeare Not only is there a rare dramatic 
power manifested clearly, though there was 
not yet a ilrama, hut he had nho the calm 
sen-so of highc.st truth, and that kindly breadth 


of human sympathy without which a power such 
as Shakespeare’s cannot he. In his other 
poems Chaucer seems in earlier life to have been 
influenced by the French poets fashionable at 
courtr but he came more and more under the 
influence of the great Italian masters. His 
Troilus and Cressida and his Knight's Talc are free 
versions of two of the most famous poems written 
by Boccaccio, and the influence of Dante was upon 
his later work. In the north, while Chaucer wrote, 
the spirit of liberty maintained by the endeavours 
of the kings of England to extend their sovereignty 
beyond the Tweed produced from John Barbour, 
Archdeacon of Aberdeen, his poem of the Bnicc, 
which was half-finished in 1375. Barbour wrote 
also a collection of church legends which were 
printed in 1881-82. 

In the earlier half of the 15th century there were 
many influences adverse to the maintenance of the 
high standard of English literature. There were 
civil wars and there was foreign war of aggression, 
part of the endeavour of the kings of England to 
maintain and extend sovereignty' in France. None 
of these wars were inspiring to the men on the soutli 
side of the Tweed. Scots and French were driven 
to alliance against a common danger; and in battle 
for their independence the Scots bred the better 
poets. ' In England at the beginning of tlie 15th 
century' there were, indeed, two poets of mark, 
John Ly'dg.ate and Thomas Occleve or Hoccleve, 
each of them about thirty yeai-s old when Chaucer 
died. Hoccleve was a clerk in the office of the 
Privy' Seal, who wrote in English his chief poem 
De ilcgimine Principum, on the duty of kings, tliat 
it might he humbly presented to King Henry "1 . 
as a reminder to him that Hoccleve and other 
clerks in the goveniment service could not get 
payment of their salaries. "IVithont disloyalty 
Hoccleve pointed out the evil of aggressive war. 
John Lydgate, an accomplished monk of Bury St 
Edmunds, had travelled in France and Italy before 
he became the most famous teacher in lihs tune 
of rhetoric and poetiy. He drew many to the 
monasteiy school of Buiy St Edmunds, and himself 
wrote much good verse tliat was in high repute. 
Besides many short pieces and lives of saints, lie 
wrote especially' three larger poems — one was bis 
Troy Booh, on the siege of Troy; another was the 
Slomj of Thebes, with a pleasant introduction jink- 
ing it to Chaucer’s Canterbury Tales; the third, lus 
most important ivork, was the Fulls of Princes, n 
version through the French verse of Laurent _(lc 
Premierfait, from the Latin prose of Boccaccio s 
Dc Casibus Illustrium Virorum. Janies I. «• 
Scotland, captured ns a child, instpicted in EnglJ'H 
mannei-s as a prisoner at the English court, marriwl 
to a cousin or Henry V., and crowned at Scone in 
1424, was too manly to be made a PpPPet m tne 
h.ands of England. His poem the King's Quhun; 
which celebrates his love for Jane Beaufort wboju 
he manled, is one of the best pieces written as ui 
the school of Chaucer ; and if he was also the outlior 

of a piece so homely' and vigorous as JPewk? w w 

Play, with its humorous .scenes of life among tiic 
people, he had a master’s breadth of power. 

'^Vy•clif’s followers wore rigorously pcrsccutcii m 
the earlier years of the 15th century. * ’'"t" 

was burned in 1415 by the Council of Constance, 
three or four months before the battle of Agmcouit. 
On Christmas-day in 1417 a nobic-hearfeil ." 
man. Sir John Oidcn.stle, Lord Cobbam, who_ a ' 
befriended the Lollards, was hung by the , 
from a gallows with an iron chain and ‘"‘’''I''* ‘ 
alive. 'That was one stage on the way ir 
Wyclif to Luther. In 1449 Boginald Pecock vas 
raised from the bishopric of St A.sajdi to tliat 
Chichester, and on the part of the bishops urn *- • 
took an answer to the comjdaint.s made oj' ' 
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Lollards against the higher clerg 3 '. The Lollards 
•were forerunners of the men called afterwards 
Puritans, ■vvho wished for a church •with all its 
rites and ordinances founded upon Scripture and 
freed from the traditions of men. Pecock’s answer 
to them, called the Repressor of over mveh Blaminq 
of the Clergy, a large work in English prose, ad- 
mitted their right to be reasoned with, and gave to 
reason the same place that was assigned to it long 
afterwards by Richard Hooker, when he opposed 
the Puritan view at the end of Elizabeth’s reign. 
There are, indeed, many Mints of resemblance 
between the arguments of Pecock’s Repressor and 
those of Hooker’s Eccledastical Polity. But Pecock, 
because he reasoned with the people in their own 
tongue, instead of compelling obedience, was con- 
demned by his own order, and imprisoned for the 
rest of his life in Thomey Abbej ' ; while Hooker 
for like service in a later time won honour as a 
champion of the church. Civil as well as religious 
liberty was represented even in our scantj' 15th- 
centui^y literature bj^ Sir John Fortescue, Chief- 
'ustice in the reign of Henry VI. Fortescue, when 
lis king’s cause was lost and he was an exile in 
France with the queen and the j'oung prince who 
might hereafter be king in England, gave to the 
prince a lesson on the limits of an English king’s 
authority, comparing it with the absolutism of the 
king of France. He wrote like a sound constitu- 
tional lawyer on the Difference between Absolute and 
Limited Monarchy, and about the j'ear 1463 Do 
Landibus Legum Angliw. Bj' that time new powers 
had begun to work in Europe for the shaping of 
the future. The capture of Constantinople bj- the 
Turks in May 1453 drove into e.xile many learned 
Greeks, who earned their living in Italj- and else- 
where by teaching. They had a ready welcome at 
Florence, where Cosmo de’ Medici was establishing 
his power. There began in this way a diffusion of 
Greek studies, through which Plato came to life 
again, and his doctrines came in strong aid of the 
movement against fleshlj' corruptions of tlie church. 
A saying that arose then. Cave a Greeds, ne fas 
hairetieus, shows the supposed tendenej' of these 
new studies. At the same time a new force, which 
would quicken greatly the formation of opinion in 
the world at large, was coming into life through 
tlie discovery of the art of printing with movable 
types. In 1455 the printing of a Bible with such 
types was finished. The working printere, presently^ 
dispersing, carried their profitable skill to other 
places. There was a press at Rome in 1466, at 
Paris in 1469, and the new art was brought into 
England bj^ Caxton about 1477. The 15th century 
closed with another event fruitful of great conse- 
quences — the discoverj^ of the New "World (1492). 

Luther and Raphael, born in the same j’ear, 
1483, were youths of eighteen in the fii-st"year 
of the 16th centuyv ; Michael Angelo and Ariosto 
were j'oung men of twenty-six. The intellectual 
predominance obtained by Italj’ through the free 
life of her republics was not immediately destroj-ed 
by the establishment of petty tyrannies as single 
families won masterj' over their fellow-citizens. 
The new lords, of whom Lorenzo de’ Medici (wlio 
died in 1492) was a great typical example, spent 
freely the money of their subjects upon luxuries of 
art. They led the waj' in encouragement of evei-y 
form of intellectual life that could keep active 
minds busj' upon other questions than those which 
concerned their ancient rights. At the little 
Italian comets every gentleman was, to the best of 
his power, a small artist who cultivated ingenuity 
in clothes, in manners, and in words. When our 
English j-outh travelled, in Henr\' nil.’s, time, 
into Italy for polish, they brought home fashions 
of speech and writing that developed in new form 
an Italian influence upon our literature. This .was 
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not, as in Chaucer’s time, the influence of one 
great •writer on another, "but the diffused social 
influence of a prevaOing fashion. 

Struggle for independence had raised poets in 
Scotland, of whom there is a long list in William 
Dunbar’s Lament for the Makers, firet printed iii 
1508, when Andrew Millar and Walter Chepman 
had just set up the first press in Edinburgh, 
Robert Henryson, schoolmaster of Dunfermline, 
shrewd, homely, and religious, author of the first 
pastoral in our literature, Robin and Makyn, of a 
sequel to Chaucer’s Troilns and Cressida, the Testa- 
ment of Cresseid, and of translations from Alsop’s 
fables, was then dead. William Dunbar himself, 
the next great poet after Chaucer, was about forty 
j'ears old when he received, in the j'ear 1500, a 
pension of £10 Scots from James IV., whose mar- 
riage with Henr}' VII. ’s daughter Margaret, in 
1503, he celebrated with his poem of the Thistle 
and the Bose. It was probably in 1501 that Gavin 
Douglas dedicated to James IV. his poem of the 
Palace of Honoitr. In Julj' 1513, two months 
before the disaster at Flodden, Gavin Douglas 
finished the earliest translation of the JEncid in our 
literature, '\tyth verees of his own to inrioduce each 
book. Gavin Douglas, become Bishop of Dunkeld, 
died of the plague in 1522, a pensioner at Henry 
VIII. ’s court. Dunbar was dead in 1530. David 
Ljmdsaj’^, who became Sir David Lyndsay of the 
Mount, was associated with James of Scotland 
from his infancj% and addressed to him manj' 
admonitions on the sorrows of the pewle and the 
duty of a king. Lj'ndsay’s Satire of the Three Estates 
was the most important example in our literature 
of the Morality Play that expressed moral teaching 
by the dramatic action of personified attributes and 
forms of life. It shadowed forth the reform 
wanted in the Church of Scotland ; and the, passing 
by the Estates in 1540 of what was called a n'iendty 
act of reformation was prepared for by the public 
acting of this satire, in the presence of the king. 
Lj’ndsaj'’s last poem, the Monarchie, was finished 
in 1553, and in this ‘ the Scottish poet of the Refor- 
mation,’ as he has been called, becomes distinctly 
Lutheran. The vigour of these poets of the noi-th 
was not equalled in the south under Heni-j- VII., 
where Stephen Hawes, a gentleman of the king’s 
chamber, wrote, among other poems, a Pastime of 
Pleasure, with an allegorj' of the course of life in 
knightly adventures, tiiat show distinctly, but in 
form onlj'j the advance of allegorical literature to- 
wards its crowning work in Spenser’s Faerie Qtieene. 
John Skelton, who had been chosen for his scholar- 
ship to be a tutor to Henrj' VII. ’s children, wrote 
in the reign of Henrj^ VIII. satires against church 
corruption, in little torrents of short lines with 
continuities of rhj'me, verse called Skeltonical. 
It poured out the complaints of Colin Clout, who 
represented the poor Englishman of countrj' and of 
town, and it boldty attacked "SVolsej' himself in the 
height of his power. From Skelton, with whom he 
had fellow-feeling, Spenser borrowed afterwards for 
himself the name of Colin Clout. 

Greek scbolarahip was still advancing, and was 
still associated with the free advance of thought. 
"VVilliam Grocj-n, having learned Greek in Itol.v, first 
taught it at Oxford in 1491. The physician, Thomas 
Linacre, who had also learned Greek in Italj’, taught 
also at Oxford. In 1497, when Erasmus sought to 
learn Greek, he came from Paris to Oxford for it. 
Jolin ^let, the founder of St Paul’s School in 1510, 
and William LUj’, its fii-st headmaster, were Oxford 
scholars, associating their Greek studies with ideals 
of true life and a wise liberality of thought. 
Thomas More when at O.xford was inspired bj’ these 
men, and his Utopia (Latin, 1516; Eng. trans. 1556) 
imagines a commonwealth in the New World latety 
discovered, and through plaj'ful wit brings thought 
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inspired by Plato and by Plutarch into the Chris- 
tian ideal of a higher policy than statecraft yet had 
laiown. More sought also to bring home the 
teacliing of the Gospels by a Latin paraphrase. 
Translation of the Scriptures into the lanMage of 
the people had many learned advocates who were 
restrained only by fear of mistranslations that 
would, as they thought, corrupt the AVord of God. 

Luther’s translation of the New Testament into 
German appeared in 1522. Tyndale’s translation 
into English followed in 1525. Sir Thomas More 
was its adverse critic, because he found Lutheran 
bias in the choice of words. In 1530 Tyndale finished 
printing his translation of the Pentateuch, made 
with Miles Coverdale’s help. In October 1536 
Tyndale was strangled and burnt near Brussels. In 
the same year Coverdale’s completed translation of 
tlie Bible was admitted into England,' and work 
towards the production of a translation that would 
satisfy all judgments was continued (see Bible). 

From Italy there flowed new streams of litera- 
ture. The Arcadia of Sannazaro, finished in 1504, 
was in a form of pastoral that spread to other lands. 
The first eclogue of mark in France was Clement 
Marot’s Conwlaint on the Death of Louise of Savoy, 
mother of Francis I., written in 1531, and para- 
phrased afterwards by Spenser in the eleventh 
eclogue of the Shepherd's Calendar. George of 
Montemayor, a Portuguese, produced in 1542 a 
Diana Enamorada, which joined force ynth the 
Arcadia of Sannazaro as an influence on English 
literature. Blended with influences from the 
Spanish romance of chivalrj', it led to Sir Philip 
Sidney’s romance of Arcadia, first published in 
1590, after Sidney’s death. Of the same parentage 
came also a long line of French romances, which 
continued far into the 17th centuiy. 

The modem drama, based upon the form of Latin 
plays then usually acted, had its rise in Italy. 
Ariosto first wrote comedies about the year 1498 ; 
his earliest, I Suppositi, was based on the Eunuch 
of Terence, and the Captives of Plautus. Trissino’s 
Sofonisba, dedicated to Leo X. in 1515, and fiist 
printed in 1529, was the first Italian tragedy of 
mark. Tlie Italian sonnet was first imitated in 
Henry VIII. ’s reign by Sir Thomas AVyat and the 
Earl of Sun-ey. Experiments in unrhymed verse 
by the Italian poets led to tlie fust use of blank 
verse in English literature, when the Earl of Surrey' 
used it in translating two books of the ASneid, 
which had been so turned into Italian. 

The great question of chur ch reform became more 
passionate, and divided all Europe into two camps, 
which came to have their hearlquarters, one at 
Madrid, the other in London. Luther had died 
in 1546, when Calvin’s age was thirty-three, and 
Calvin died at Geneva in 1564. Hugli Latimer 
preached before King Edward, and was burnt by' 
Mary. John Kno.x, indignant against three ruling 
Manes, sounded from Geneva Iris First Blast of 
the Trumpet against the Monstrous Regiment of 
U'oincn, just before the accession of Elizabeth. 
He could not make Iris peace with her, but, warned 
from England, he landed at Leith, .and stirred 
Scot|<and_ to the heart rrith religious zeal. It had 
its aims in accord with the te.acliing of Genev.a, but 
was associated by' Knox witli a masterly resh.aping 
of provisions for the education of the people. 

In Elirabeths reign the struggle for all that they 
most prized, against Spain enriciied by the wenllli 
of the Xow AVorld, lifted the hojirts of men as the 
he.aris of the old Greeks were lifted when they' 
fought for freedom against Persia F.ashions an’d 
follies there wera then .as now, chiefly brought in 
from Italy, with an exuberance of ingenuity that 
touched alike the clothing of men's bodies and 
men’s thoughts. Thus the Italian influence, wliicli 
became domin.ant over outward forms, introduced 


that straining for conceits and dainty turns of 
speech, alliteration, and antithesis, which was so 
common as to need a name. It was called Euplmism 
from Eujjhucs, the hero of a book by John Lviv 
published in 1579, and written in the fasiiioiiablc 
manner. Lyly wrote in that manner to win hear- 
ing. His aim was to advance a view of the need 
and nature of true education, which had been 
urged by one of the best scholare of the day, Roger 
Ascham, in his Schoolmaster, fii-st published in 1570, 
two years after its author’s death. 

In the twenty-one y'eare of Elizabeth’s reign 
before 1579 English energies were growing. In 
that year Edmund Spenser, aged about twenty- 
six, produced his firat book, the Shepherd’s Calen- 
dar, following Clement Marot in Ins way of apply- 
ing pastoi'al images to the religious conflicts of 
the time, and boldly' taking his place beside the 
disgraced Ai-chbishop Grindal, Avith Avhose firmness 
in encouraging free search for Scripture tnith the 
poet was in sy'mpathy'. In the same book Spenser 
paid homage to Tityras (Chaucer) as his master. 
He took the style of Chaueer for his model, avoid- 
ing the false emphasis laid on tricks of thought and 
phrase. Spenser Avas Chaucer’s successor, Alilton’s 
predecessor. In the gi-eat fragment of his Fuerk 
Queenc, which represents man through all his 
poAvers for good striving heaveiiAvard, and attain- 
ing only by the intervention of the grace of God— of 
AA'hich Prince Arthur is the bearer — all militant 
forces of his time have their expression. The Facrk 
Queenc is throughout an intense utterance of the 
spiritu.al life of England under Elizabeth, in all 
that Avere then the forms of the long battle towards 
a higher life for man. England was fujl of song. 
Men felt proudly the rising vigour of their country. 
A tailor (John StoAv) Avas insjnred to Avrite it.s 
annals. An attomey (M^'iHiam AVarner) Avrotc 
in verse of Albion’s England. The defeat of the 
Spanish Armada in 1588 removed the common 
danger that had knitted Englishmen together. 
In 1589 the Marprelate tracts against the bi-shops, 
and the replies to them, brought oppositions of 
opinion in the English Church into that bitter 
conflict of Avhich F’rancis Bacon, then tAvepty- 
eight years old, pointed out the unseemliness in a 
paper addressed to the government on Controversies 
in the Church of England. Shakespeare’s age Avas 
then tAventy'-five. He h.ad come to London prob- 
ably Avhen tAventy'-tAvo, tAvo yeaia before tlie defeat 
of the Spanisli Annada, and at that time the 
English drama Avas but tAA’enty-five ycare old. 

The fiiat English comedy', Ralph Roister Doister, a 
A'ersion of the Miles Gloriosus of Plautus, had liccn 
Avritten betAveen 1534 and 1541 to be acted by Eton 
boys. It Avas a schoolmaster’s chance substitution 
of English for Latin in a play' Avritten by him for liB • 
boys ; and itAvas acted under conditions that Avoultl 
not prompt imitation. Its production, therefbic, 
AA-as an isolated fact. But the first tragedy, Cor- 
boduc, by Thomas Sackville and Thomas 
acted in the Inner Temple at Christmas, 15G0 
actually' on the first of January 1561 — AA'ns a snu- 
stitntidn of Englisli for Latin in an Englislij'm,'' 
Avritten in the manner of Seneca, that drcAV to it.«cii 
the attention of many young men Avho could AA'ntc. 
Its gTOA'c dAvelling upon the need of union to keep 
a people strong, a tnith of deep significance to 
England at th.at time, pleased Elizabeth. 'Ilm pm.' 
AA'ns acted again before her, by coinmand. H, t-ct an 
example that Avas folloAved at court, Avherc Engli'” 
jilays came into request. It shoAved aFo to young 
AA'it-s hoAv they might furnish themselA'cs AA'ith money^ 
by Avriting ’English iilays to be acted 
gentlemen’s .seri'ants Avho already had fornicd liUic 
companies for pl.aying Interlude.^. Such 
hides, .short ontertainments in dialogue 'A'' o, . 
sen'ants of the house, Avho used their skin i 
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mimiciy for the amusement of tlieir lord and his 
guests, produced a form of literature in which 
John Heywood excelled. But these short pieces 
had no developed plots. Desire grew towards the 
new way of snowing tales in action. It was an 
improvement on the most dramatic recitation 
hy a single story-teller. But in the twenty- 
live years from 1561 to 1586 few plays of high 
mark were produced. There was little more 
than a wide spreading of the taste for the new 
kind of entertainment, and a development of com- 
panies of actors. At length a civic opposition 
drove the actors privileged to play in London out 
of rooms and inn-yards in the city into buildings of 
their own, just outside the jurisdiction of the mayor 
and corporation, which they erected for sole use as 
theatres. These first theatres were built in 1576. 
Ten years afterwards Shakespeare came to London 
when the new conditions of the stage had made 
the way ready for plays of higher mark. John 
Lyly had produced court plays chiefly mythological. 
George Peele had alreacly pleased the queen with 
his Arrainnment of Paris. Chiistopher Marlowe 
began with Tamhnriaine upon the public stage in 
1586 or 1587, his short and brilliant career ending 
in 1593. Robert Greene, who died in 1592, Tlioinas 
Lodge, Thomas Kyd, and others maintained a 
poetical drama during the six, or about six, years of 
what may be called Shakespeare’s apprenticeship. 
During these years he made himself generally use- 
ful, acted, and sometimes turned old plays into 
new. At the end of the six years this group of 
dramatists, the pure Elizabethan, passed away; 
and for the next six years, 1592 to 1598, in which 
Shakespeare was master, writing plays of his own, 
he seems to have had no strong competitors. But 
in or about the year 1598 many young dramatists 
— ^Ben Jonson, Dekker, Mareton, Heywood, IMiddle- 
ton — who w6re to earn fame in the next reign 
began to write, while Shakespeare went on with 
his work, remaining foremost of all. Beaumont 
and Fletcher, Massinger, and Ford did not write 
any plays until after the death of Elizabeth. 
Webster wrote his two finest plays in the reign of 
James I., and emphasised, like others in his time, 
that element of terror in the drama which Aris- 
totle had joined to pity. 'Webster lived into the 
middle of the 17th century. J ames Shirley, who was 
only nine yeai's old when Elizabeth died, and who 
wrote plays chiefly in the reign of Charles I., lived 
until 1666, the last of those who are usually called 
Elizabethan dramatists. The period of highest 
achievement in our English poetical drama falls, 
then, within tlie fii-st ten or twelve years of the 
reign of James I. But already in this best time 
of fruitage there are conditions of decay, which 
make it hard to say where ripening ends and 
rotting begins. The energies of struggle had 
developed a dramatic literature in Spain as in 
England. Influence of the Spanish drama, coin- 
ciding with a lower social tone in James’s court, 
caused many of the plays of younger dramatists to 
find ill intrigues of animal lore the sole groundwork 
of invention. On the stage of Eliz.^eth’s time 
there was no such restriction, but interest was 
shown in all the trials of the life of man. 

The 17th century, from the accession of James I. 
in 1603 to tlie Revolution of 1689, was occupied by 
new forms of struggle about the limit of authority. 
Becket’s struggle with Henry II. had been for 
sovereignty of the church over the king. From 
that time onward. Reformation movements . chiefly 
were for war against the pope’s claim of dominion. 
While England was in contest against Spain, Eliza- 
beth was leader of her people. When removal of 
the danger from abroad gave freedom for domestic 
difference, the queen became unpopular. There 
was dread that civil war would come again after 


her death. The two chief heroic poems at the 
close of her reign, Drayton’s Barons' TFars and 
Daniel’s Civil Irars of York and Lancaster, were 
designed — as other poems and plays were then 
designed— to press on Englishmen a feeling of the 
ills that follow when this house is raised against 
this house. "When James I. sought less iviselj'' than 
Elizabeth to maintain and magnify the power of 
the sovereign, he soon made the question of the 
limit of authority political as well as religious, 
and prepared the waj' for civil war in the next 
reign. 

Revolt against authority of mere tradition in the 
teaching of the schools had its chief leader in 
Francis Bacon, whose analytical mind looked in 
his Essays upon the nature of man himself, and in 
his philosophy upon the nature of the world with- 
out him. His two books of the Advancement of 
Learning, with which he began to lay foundations 
for his Ncio Organon, were published in 1605, and 
his work as teacher of the right way of experi- 
mental search into nature, unimpeded by tradition, 
was suggested by a strong reaction against bondage 
to common opinion (the Idol of the Forum) or the 
teaching of great men who have played large parts 
on the stage of life ( the Idols of the Theatre ). Men 
with a bent for science began to inquire as Bacon 
counselled that they should, and gi-ew in desire 
towards unbiased inquiry hj- well-planned experi- 
ments. They were searchers into nature so in- 
spired who were incorporated in London as a Royal 
Society in 1662. 

But James I., though Bacon’s patron, knew 
little of the whole advance of free inquii-y that 
Bacon represented only in one form of study. _ To 
obtain freedom of worehip, English Puritans sailed 
for New England in the Mayfoxver in 1620, and 
added sti-ength to the foundations of an England 
on the other side of the Atlantic, which had its 
origin in the vigour of Elizabethan navigatore. 
Part of the region that Sir 'Walter Raleigh named 
"Virginia, after the virgin queen, was granted by 
Janies I. in April 1606 to a London company, 
whose iiist settlers called their town Jamestown, 
in honour of the king, and who produced in 
Captain John Smith the author of a Trne Relation 
of Virginia, published in London at the close of 
the year 1608. This may be regarded as the first 
book in the English literature of America. The 
settlere in New England who had left Old England 
for conscience’ sake, and who included many 
graduates, of Oxford and especially of Cambridge, 
brought a new strength to the New English world 
that is well represented in the record of the JIather 
family. 

John iSIilton went to Cambridge in the year ( 1625) 
when Charles I. became king. He joined fine 
scholarship and the poet’s temperament to strenu- 
ous endeavour towards freedom of thought. His 
high ideals were expressed with the power of a 
master poet who hau subjected his mind to long 
and patient training. His earlier verse was pastoral, 
as lie thought suited to a time of preparation for 
a higher flight ; but the period of his prose works 
intervened between his earlier verse and the later 
ill whicli he rose to the epic with Paradise Lost, 
published in 1667. His other epic, Paradise 
Regained, was published in 1671 with Samson 
Agonistes, his one drama, modelled on the Greek. 
In the controvereies of the day about religion, 
Alilton was the best representative of the first prin- 
ciple of the Independents. Thev would unite all 
men as fellow-Christians who built their faith upon 
the Bible, and would leave to each the right of join- 
ing himself to' an independent congiegation of the 
worsiuppeis ■nritli whom he best agreed in his 
interjiretation of the Bible. Richard Baxter was 
the ideal type of the Presbyterian who thought 
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the Episcopal Church less scriptural than a church 
managed by presbyters and eldeis, but -was as 
desirous as the ruling church to bring all English- 
men into accord Avith one church discipline and 
one form of belief. Of the church established by 
Elizahetli as via media between Konie and Geneva, 
the churcli of which Richard Hooker in his 
Ecclesiastical Politi/ had, at the end of Elizabeth’s 
reign, best maintained the cause, Jeremy Taylor 
Avas in Stuart days the ablest supporter. God 
made us to differ that by Avrestle of opinion A\-e 
maj' Avin the A’ictory for tnith. Eicliard Hooker, 
Jeremy Taylor, Richard Baxter, and John Milton 
— AA'ho shall say A\-hich Avas the better Christian ? 

Milton’s early poems Avere AViitten at a time 
Avhcn the English drama seemed to break in its 
fall into a rainboAA’-tinted spray Of song ; Herrick, 
born lyrist. Wither, Suckling, CartAvright, Habing- 
ton, Randolpli, Cleveland, Lovelace, Coivley, 
CrashaAV, George Herbert, and Henry Vaughan 
represent the graces .and the follies and the gross- 
nesses of life, the strife of parties, and the highest 
aspirations toAi-ards the divine ideal. Milton’s 
Comas, tlie most beautiful example of the masque, 
AA’hich before hlilton had been best dei'eloped by 
Ben Jonson, Avas an indirect plea for the high use 
of the poet’s art, Avhen Pryune had just expressed 
the Puritan antipatliy to plays, masques, dances, 
in his Histriomastix. Comas, acted at LudloAV 
in 1634, Avas also a setting fortli of the beauty of 
temperance and purity, at a time Avhen the course 
of fashion, aided by the readiness of the king’s 
friends to shoAv that they Avere no Puritans, A\-as 
bringing sensuality into repute. Dr Thomas 
Browne of Norwich — not Sir Thomas till the time 
of Charles II. — in his Rcligio Bledici, published in 
1642, joined faith in doctrines of the church Avith 
a free, reverent spirit of inquiry. Ei'ery page of 
that book Avas rich with subtle utterance of inde- 
pendent thought. Milton’s prose pamphlet Arco- 
imgitiea in 1644 enshrined in a niece written 
carefully after the manner of a Greeu oration the 
cardinal principle that for the advance of truth 
there is no safeguard to be relied upon but free 
exchange of thought. ‘Let tmth and falsehood 
grapple,’ !Milton said ; ‘ Avho ever kneAv truth put 
to the Avoree in a free and open encounter? Her 
confuting is the best and surest suppressing.’ 

'I'liis is the battle that mns through the history 
of English literature. All the prose Avritings of 
Milton in the Comraoiiu-ealth time dealt essentially 
Avith the quastiou of the limit of authority ; they 
sought the best solution of the problem betAveen 
king and people that had stincd up civil Avar, 
TIu! Commonwealth Avas an experiment that failed. 
The Restoration aa'us a going back to a new starting- 
point, and trying again for an ansAA’er to the j>ro- 
blem. It Avas found at last in 1688. The argument 
for absolute authority had its best expression in 
the political philo.'sophy of Thomas Hobbes, Avhosc 
Leviathan ajApeared in*1651 as his contribution to 
the great controvcisy of the time. James Harring- 
ton's Oceana in 1656, and Richard Baxter’s iZb/V 
Commonwealth, show the energias at work Avhicli 
hav6 made English literature at all times a tnic 
and full expression of the peojde's life. They were 
in George Withcr's verse .and AndroAv Marvell’s 
sarirc ; in Butler's JIudibrus AA'ith a Avide re.ach of 
Avi^doin in it® Avit that struck at everything insin- 
cere; in Paradise Lost, that shape- an epic to 
maintain God’.s love among the di-cord of disputes 
about predestination .and free-will ; in Paradise 
Prijained, Avitlrits calm burden of Rest in the Lonl, 
enforcing faith and jt-atienco in the darke.st times 
—dark even as the time- .‘-coined to religious men 
who looked at the court and countiT in 1671 — and 
in Samson Aqonistes, Ai'liich aa-u'’ added as a scrip- 
tuial example of such faith. In all Avork of the 


best Avritere there AA'as the best life of the time 
engaged upon its most essential problems. John 
Bunyan’s Pilgrim’s Progress in 1678 and 1684 found 
its ansAver in the religious feeling to Avliich it 
appealed, still stiong throughout the body of the 
people. The masteqiiece of John Dryden, Absalom 
and Achitophel in 1681, and the poems that next 
folloAved, dealt .altogether Avith those vital questious 
of the day AA’hich pointed to the coming revolution. 

Strain for ingenious conceits had been an Italian 
fashion that spread to Spiain and to France as well 
as to England, In all three countries it becanie 
laboured, and took the form called by Samuel 
Johnson ‘metaphysical,’ in the poetia' of Avliich 
John Donne in the reign of James I. Avas the 
favourite Avriter. At the same time Jlarino in 
Italy and Gongora in Spain illustrated the s<anie 
form of decay. Our days of Euphuism AA cre repre- 
sented in Spain bj' the school of the ‘ Conceptista',’ 
and those Avhom Ave may call our Inter Euiihuists 
AA’ere represented by the school of ‘Cultos.’ In 
France reaction against this laboured extraviigauce 
had begun in the days Avhen_ English roy.alists of 
the time of Charles 1. Avere in political adA'eisity 
and lived in Paris. 'They Avbo aftem'ards in Eng- 
land Avere patrons of literature attended the salons 
of the Marquise de Rambouillet, and Avere in contact 
AA'ith the critics and the poets aa'Iio prepared the 
Avay for the predominance of France. Bqileau, the 
master critic of this school, beg.an his satiies about 
the time of the Restoration, and summed up his 
vicAA’s in his Art Poitigne in 1673. A taste for 
criticism noAV spread ; even the small 'Avits prided 
themselves on sense. Boileau lived imtil ITH. 
Critics Avho folloAved his teaching in the letter 
rather than the spirit sAvarmed about him .and 
sumved liini. The period of Latin-English thus 
came in, AA'hen AA-riteis, to aA'oid the Ioav associa- 
tion of ideas Avith homely AA'ords, sought their 
vocabulary from the Latin side of the language, 
and Avrote*^ sentences that they avoaiUI never speak. 

Boileau opposed the str.ain of Avritens for oxtraA a- 
gant conceits — Avhich he called the paste brilliants 
of Italy — by fixing attention on the simplicity that 
graced the highest .art in Roman literature of the 
time of Augustus. Works of Virgil and Ilornre- 
Avere the models through AA'hich he Avould have 
nature to be studied. Tliis aa'os right counsel, but 
many misapplied it. In England they gicAV blind 
to the art of their oaa'ii best Avritere avIio Avere not 
in ob\'ious relation AA'ith the neiv French school. 
Deaf to the music of Ch.aiicer and Siienser, they 
supposed that Waller, Avhose earliest verso wi« 
Avritten in the reign of Charles I., and avIio died, 
aged eighty-tAvo, in 1687, had been thc_ first in 
England avIio AA'rote smooth verses and inA'cntcd 
the right use of rhyme. Sir John Denham s poem 
on the A'ieAV from Cooper's Jlill, firet publislicn m 
1643, Avas exaggerated into epic dignity. Drvdcn 
de.scribed it as a Avork that, ‘lor the majesty ot tne 
style, is and ever Avill be the exact standard oi 
good Avriting.’ Dia'den Avas then advocating Uic 
disuse of blank veree in our plays, and ho used nr 
a few' years the rhymed couplef.s preferred i 
France which found their AA'ay into the nereie P'.‘V 
of the Restoration. These heroic pl.ays, of "'bi^ 
the first had been Davenant’s Siege of Jlhodcs, were 
sustained in iiopiilaritv by Diydcn himself Ann 
pl.ava like his Tyrannic J^ovc in 1609, and 
of Granada in ‘1670. Tlicy retained m“eh ot tne 
extra A'agance against Avhich, on behalf ofgooit rein . 
Boileau made el.scAA'here .successful Av.ar; end t 
Jlfhearsal, liy the Duke of Buckingham, i 

in 1671, A\'n.s* a burlesque meant n-s a pl‘’bid'’b , 
(-ense even in the theatre. The heroic plays piV^' 
into rhetorical tragedA', of Avhich only t"'0 P’^ , 
by Otw'.'iy, Venice Preferred am\ the Orphan, d'* 
iug roy.a'l heroes, Averc distinguished by dome- 
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pathos. But CliaHes II. left Otway to starve. 
Tlie rhetorical tragedies became associated with an 
artificial stage delivery until the time of Garrick, 
who went straight to natui'e. In the comedy of 
the Restoration, Sir George Etheredge’s profligate 
young gentlemen, who. call themselves men of, 
sense and have no reason in their lives, reprodnce 
with a light touch, a grace of gracelessness, the 
fashionable manners of the time. But Molibre, 
greater than Plautus or than Terence, had raised 
comedy in Paris to an intellectual supremacy that 
was felt by the best comic dramatists in England. 
Wycherley, whose four comedies were produced in 
the reign of Charles II. ; Congreve, whose pla 5 's 
were all written under William III . ; Sir Jolin 
Vanbragh, and Farquhar, who wrote also in the 
reign of Anne, learned from Molifere to put a larger 
life into their art as dramatists, and produce wJjat 
has been entitled the Prose Comedy of English 
Manners. 

Until nearly the end of the 18th century this 
French influence prevailed. It was maintained by 
the just predominance of French literature, which 
had reached its Augustan age ; but this influence, 
like that of Italy, had in its strength an element of 
weakness that increased with years. In due time 
it was shaken off by one more gi-eat reaction, out 
of which came the forms of literature in the present 
day. 

The 18th century in English literatui’e shows 
especially the course of thought between the Eng- 
lisn Revolution of 1688, of which John Locke ex- 
pressed the time ideal, and the French Revolution 
of 1789, that sought to establish an ideal of true 
citizenship. It failed, but showed the way to a 
success much slower of attainment, towards which 
the English literature of the 19th century labours 
in eveiy generation with more conscious resolve. 
The 18tn centuiy was not an age, as Carlyle once 
called it, * of shams and windy sentimentalities.’ 
There were plenty of these ; but the spirit of the 
centuiy lies really in the great reaction against 
them. Corruptions in that section of society 
which usually calls itself the World, that touched 
religion to the quick, and put fomial conventions in 
the place of truth, had stirred resentment. Pierre 
Bayle, in his Dictionnaire Historiquc, implied in 
all his pictures of the lives of' men a world with- 
out a God. A scepticism of earnest, honest minds 
giew up, that denied God because it could see no 
tnith in his priests. The corruption of society, 

f ieater even in France than in England, gieat in 
oth countries through the evil lives of men whose 
high social position made them leader’s of the weak, 
made vice appear to be tlie sand upon which civilisa- 
tion had been built. ^landeville’s Fable of the Bees 
began, even in Queen Anne’s time, the satirical 
. expression of this doctrine, which had its highest 
expression afterwards in France, through the writ- 
ings of Rousseau. First there was this growing 
conviction of wrong ; then followed in France the 
passionate desire for remedy. 

There arose in Queen Anne’s reign, from the 
genius of Daniel Defoe, the real beginnings of the 
modern newspaper and of the periodical essay. 
Newsletters, intended to give information to one 
side or other in the time of civil war, had already 
been published before the Commonwealth. After 
the Restoration, Sir Roger L’Estrange, having 
obtained for himself the ‘ sole privilege of printing 
and publishiu" all narratives, advertisements, 
mercuries, inteliigencei-s, diurnals, and other books 
of public intelligence,’ produced in August 1663 the 
first number of his Public Intelligencer. When the 
plague drove the court to Oxford, he produced, in 
November 1665, the first number of his Oxford' 
Gazette, which became, when the court returned 
to London, the London Gazette, on the 5th of 


Febniary 1666 (see Gazette). Other newspapers 
arose, which expressed opinion indirectly by re- 
presenting facts in the foi'ni most agreeable to 
their subscribers. Daniel Defoe, having been sent 
to Newgate in 1703 for an ironical pamphlet 
against passionate attacks on the Dissentei*s, 
began, as a political prisoner, his journal, the 
Beview, of which the first number appeared on 
the 19th of Febraaiy 1704, and which appeared 
in and after 1705 three times a week until June 
1713. This paper had two features which were 
new, and upon these the gi-owing power of English 
journalism has since been based. Defoe aimed 
at exact truth, palatable or unpalatable, in 
Ills record of facts ; and he joined to his record 
independent comment. Thus he became the 
founder of what is now known as ‘ the leading 
article.’ He also added to his Beview a monthly 
supplement that dealt wholesomely with follies 
and fashions of society. The notion of this was 
developed afterwards by Richard Steele when he 
established the Tatler in April 1709. Out of the 
Tatler came Steele and Addison’s Spectator, which 
beg.an on the 1st of March 1711, and opened the 
way to many later efforts of the same kind to 
better and refine the ways of men. 

In the foundation also of the modern novel of 
real life, which displaced the French romances of 
Gomberville, Calprenfede, and Madeleine de Scuderi, 
themselves due, as we have seen, to Spanish 
romances and Italian pastorals, Defoe led the way 
with his Bobiiison Crusoe in 1719. This did not 
profess to be a novel, but was, like all following 
novels of Defoe, written in imitation of some other 
form of literature that had for its chief features a 
true record of experience of life. Defoe’s picture 
of a single man battling against circumstance, 
unflagging in the energetic use of his own re- 
sources, with unfailing trust in God, expressed 
so completely the new interest in the develomnent 
of man, that Rousseau aftenvards, in his Emile, 
made Bobinson Crusoe the first book to be put into 
the hands of the ideal pupil. As the movement 
towards larger assertion of individual and national 
life advanced in Germany, imitations of Bobinson 
Crusoe were so many as to form a group in litei'a- 
ture that became known as the Bobinsonuden. 

Pope, under Queen Anne, followed the critical 
fashion of the time, and made his mark first in 1711, 
with an Essay on Grfti’cfsiH, which was writing about 
writing about writing. His Bape of the Loch, in 
1712-14, was, perhaps, the daintiest trifle ever 
written ; but it was half-eamest play upon the idle- 
ness of fashion. Under George I. Pope earned 
money by translating Homer. Bu t under George II. 
he had gioum with the growth of his time, and to 
the full extent of his powers he dealt in his Essay 
on Man, his Satires and Epistles, with the deeper 
questions of life, and felt with the world about 
him th.at ‘the proper study of mankind is man.’ 
From the beginning of the reign of George II. our 
best literature expressed the growing interest in 
questions of the nature and the prospects of 
society. Swift, under Queen Anne, had followed 
the critical fasliion of the time with his Battle of 
the Boohs, but joined to it the keen use of his irit 
in dealing with the dissensions about religion. 
That was in his Tale of a Tub, His other writings 
in Queen Anne’s reign belonged almost without 
exception to those controvereies of the day that 
shaped the course of historj', and to the labour to 
let light into the lives of men. Under George I. 
Swift was Dean of St Patrick’s, deep in politics of 
Ireland. At tlie end of that reign his Gulliver’s 
Travels, in 1726, expressed the meanness to which 
life and its aims had sunk, not more contemptuously 
than Gay’s Beggar’s Opera in 1728, and its sequel 
Polly, which placed pirates a little above, savages i 
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higli above, the pollutions of a civilised society. 
In°1725 and 1726 Allan Ramsay’s Gentle Shepherd, 
Thomson’s Winter, and Dyer’s Grongar Hill sent 
a healthy breath into our literature, the firat sign 
of a renewed sense of the beauty of outward 
nature. Thomson completed his Seasons in 1730, 
showing, with distinct reference to the scepticism 
of the time, in the world tlnit surrounds us, God', 
‘parent of good.’ Pope sought in his Essay on 
Man, in 1732-38, to reason against those who 
believed that man and nature replied ‘No ’ to the 
question, ‘ Is there a just God?’ Butlers 
Wiis published in 1736 — a triumphant effort of sheer 
reasoning against the same creed of despair. 

The same controlling force was upon all forms of 
life. It touched alike the pulpit and the stage. 
Ganick’s triumph as an actor was a triumph of 
natural over conventional expression. ‘If this 
young fellow is right, we are all in the wrong,’ said 
the old actor Quin. Even as late as 1768 and 1772, 
when Goldsmith’s first comedies, the Good-natnred 
Man and She Stoops to Congner, were produced, 
conventional notions of dignity and traditions of 
false sentiment caused alarm in the breasts of 
nianagere. Sheridan’s Rivals in 1775, and School 
for Scandal in 1777, completed the emancipation of 
good wit from trammels of an artificial style. 
Gra3'’s poems, first collected in 1768, three yeais 
before his death, foreshadowed, with almost too 
exquisite art, something of the new in the forms 
of the old. 

Good Samuel Richardson was with his time more 
fully than he knew when in his first novel, Pamela, 
in 1740, he asked his readere to care for the sorrows 
of a maid-servant. Henry Fielding in his novels 

S iinted life full of the spirit of the coming change. 

yron afterwards described him as ‘tlie prose 
Homer of human nature.’ Fielding’s Tom Jones, 
published in 1749, is a great landmark on the way 
from the Englisli Revolution of 1688 to the French 
Revolution of 1789. Nature reasserts hei-self in 
the fresh liveliness of Smollett’s novels, the last 
of them published in tlie j’ear of his death, 1771. 
Fanny Burney’s Evelina and Cecilia followed in 
1778 and 1782 ; without breaking from the conven- 
tional, long-worded stj’le, thej' were unconventional 
in substance. Tliore was quick, fresli observation, 
with a grace of wit in their invention and character- 
painting. Thej’ were followed at the beginning of 
the 19th centurj'’ bj’ the works of Maria Edgeworth 
and Jane Austen. These two women wore fore- 
most in this waj' of literature, until thej’ were left 
behind by the superior genius of George Eliot. 

Samuel Jolmson died in 1784, after forty-.seven 
yeai-s of life in London. In 1738, after his fimt j-ear’s 
struggle with poverty as a Gnib Street author, he 
hajl published his London, a paraphiasc of Juvenal’s 
third satire. He won his waj' as a man of letteis, 
never rich, but always firm* to his own sense of 
right, delighting in the society of men, strong 
in wit coinb.ats, deeplj- religions, but dejiendcnt 
oplj’ upon God. Bj’ liis character he fii-st gave its 
right dignitj' to the povition of the profe-^sional man 
of letteis. His toast to the next insurrection of 
the blacks, and his interest in the negro Francis 
Barber, whom he took as a servant, educated and 
treated as a friend, in visible protest against the 
vahiiiig of man bj' the colour of his skin, maj' stand 
among many evidences of Johnson’s part in the 
new sense of the fellowship of man. His Rambler, 
in 17.70-52, following the Spectator in its aim, 
reduced to sy.stem the critical thcorv of the time, 
that sought for dignity on the Latin side of English. 
But Johnson lived with his time and led his time, 
and the style of hi.s Lives of the Poets, written in 
1779-81, is not that of the Rambler, "When in 
1761, Goldsmith in hi' Traveller, which, according 
to its second title, was a * Bro'pect of Society,’ 


expressed the spirit of the time in mournful review 
of the nations of Europe, it was his friend Johnson 
who added those last lines that spoke the langnnt’e 
of the 19th centuiy, by showing that the solution 
of the great problems of life lies for eacli man 
within himself. Goldsmith’s Deserted Village, in 
1770, expanded a pa-ssage in the Traveller into n 
picture of depopulation caused by greed of we.alth, 
and j-et more strongly expressed the new sense of 
social inequalities. It also combined a cliann 
of simplicitj’ with what was really dignified and 
graceful in the old style that was giring wav 
before impatience of formalism. The Vicar of 
Walccjicld, in 1766, in sub.stance and in manner a 
poet’s novel, expressed even more completclj’ the 
advtince of time. The transition from rlietoric.al 
forms to a stj’le founded directlj’ upon nature is 
well marked in Goldsmith and in Couqier. They 
are on the way to Wordsworth. A strong spirit 
of freedom was in them. In her ohl age, the 
daughter of his friend Lord Glare described Gold- 
smitli, whom she had know’n in her j’oiith, as ‘a 
strong republican in principle, who would have been 
a verj’ dangerous writer if he had lived to the times 
of the Frencli Revolution.’ 

In other forms of literature there was a cor- 
responding movement. David Hume, whose philo- 
sopliy raised honest questions which put lunre 
clearlj’ and forciblj’ the doubts that startled a faith 
based onlj’ upon traditional ojiinion, completed his 
History of England in 1761. Begun ns a liistorj’ of 
the Stuart times before the English Revolution, it 
bec.ame the liist rvork in w’hich the whole course of 
English histoiy was told with an intellectual sen«o 
of sequence in the afiaii's of men. The first volume 
of Edward Gibbon’s Decline and Fall of the Roman 
Empire appeared in 1776, the j’earof the jlentliof 
David Hume. The last volume was published in 
1788, the year before the fall of the Bastille, llie 
book was suggested bj’ the sight of Rome in ruin. 
Its design was, in days when modern states seemed 
tottering, to draw’ from Rome a study of the causes 
of decaj'. The scepticism of the IStli centurj’ was 
in Gibbon the more strongly marked by an elabo- 
rated pomp of W’ords that conti-astsyvith the philo- 
sophic calm .and simplicitj’ of David Hume. Ihe 
J’ear of the firet volume of Gibbon’s great 
was the j’ear also of the publication of Adain 
Smith’s IVcalth of Rations, crow’n to an aicii 
formed bj’ a series of studies on the nature ot 
societj’ and on tlie grounds of its well-being, that 
had its spring in the daj’s of Charles II. from ou ,\ 
William Petty, and pass'ed through Locke’s secomt 
Essay on Civil Government to Adam Smith, luc 
first volume of Blackstone’s Commentaries on the 
Laics of England appeared in 1764, and Jercnij 
Bentham began his career as a political economise 
with A Fragment on Government, being a critign^ 
on Blachstonc’s Commentaries, publiriicd_m t 
same year ns the Wealth of Rations {1770), tut 
j-e.ar in w’hich Mnlthiis W’as born. Thencefonvan 
the study was continuous, and jia'sed on to Joiin 
Stuart jNiill and to the writers living in our day. 

The j’car of the publication of the II caWi oj 
Rations w-as the j’car also of the Declaration 
Independence on the 4th of July by the ■I'-ugn ' 
American colonic.s, which on the following .'tu 
September w’ere fimt termed bj’ congress the 
States. When the political action of this ooaul . 

made such .an issue likelj’, the eloquence of Jmra 

w’.a.s spent in the ende.avo'iir to avcit the 'i 

Tlic colonists would not lie.ar t.’ixatioii for ’".*I'®J? j, 
purposes without rc])resent.ation. The y, 
government maintained the right to tax. ^ ■'Vp, , 
the right,’ said Burke, ‘ but do not iiye it. i ■ 
w.as, in brief, the policj’ of tlie Rockingluun 
Iration, iii'pircil bj- Burke, ami in as“qciatioii «i 
which Buike began to devote his mind to tlie gre. 
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questions that touclied the destiny of nations. 
The American Declaration of Independence gave 
to the world another England in the New World 
as an independent civilising power. It was one 
result in the long process of evolution that has 
quickened the development of the whole race of 
man. If Burke, who seemed to be a friend to the 
Americans, was a bitter opponent of the French, it 
was because his Conseiwative mind. Liberal in its 
tendencies, sought to avert in one case the revolu- 
tion that he dreaded, and sought in the other case 
to suppress a revolution that liad broken out, and 
might possibly involve a struggle to secure great 
change by violence in his own country. 

The thin volume, published at Kilmarnock in 
1786, revealed to the world in Robert Burns a 
lyrical poet and satirist of the firet order, wlio 
found time later, amid the troubles of a shoi-t and 
stormy life, to fashion from his heart such love 
songs as the world has never seen. AVilliam 
Cowperin his TasJ; (published in 1784) said of the 
towers of the Bastille that there was not an 
English heart that would not leap to hear that 
they were fallen. When they fell liearts of young 
poets in England did leap. William Wordsworth 
—then a youth of nineteen — conceived the high 
ideal that was sought by many who set loose the 
passions of the ignorant, and hoped within the life- 
time of a generation to lift to its full height the 
race of man. He found his way to France, even 
took some part in the work of revolution ; grieved 
over its failure, because his young spirit had seen 
heaven where Edmund Burke sawliell : the younger 
and _ the older man being alike sincere, aluce 
inevitably drawn by bias of their minds to their 
appointed, sides in the great controvei-sy. The 
failure of the revolution did not fill Wordsworth 
with despair. While still cheiishing his aspira- 
tion towards what Tennyson has since called 
a ‘ crowning race of man,’ he came to feel that the 
way to such a race was long, since no state could 
be better than the citizens of which it is composed. 
But with unbroken hope he set himself to teach 
through verse the strength that grows out of the 1 
simple lives of men. 

Thomas Campbell's Pleasures of Hope, in the last 
year of the 18th century, was a testament of hope 
left by the 18th century to tlie 19th. Words\vorth's 
Excursion in 1814, the year before Waterloo, was 
a poetical foreshowing of the work of individual 
development into which the 19th centuiT should 
grow. In its own time it was little understood ; 
but now we are abreast of it and undei'stand it 
well. The tumult of the revolutionary spirit was 
in Byron ; its pure ideal was in Shelley ; its 
practical outcome was in Wordsworth ; and a breath 
of health passed for the renovation of society 
wherever Walter Scott’s novels were read. In the 
later days familiar to us all, it is enough to point 
to the continuous advance, through every form of 
literature, towards tlie raising of tlie people by the 
raising of the citizens whose lives are all in all. 
Open expression of the reaction against Latin- 
English and the diction encouraged by the period 
of French influence was in Wordsworth’s defence 
by preface and appendix of the style of the Lyrical 
Ballads, fii-st published in 1798. He argued, and 
ho acted upon his belief, that there is no separate 
book language ; that the best thoughts are best 
expressed in a selection of the words in ordinaiy 
use. Again and ag.ain he laid stress on the word 
‘selection.’ He was misapprehended, and gave 
some little cause for misapprehension by a defiant 
use in liis poems of words and phrases which his 
better judgment, when the critical war was over 
and his cause had triumphed, led him afterwards 
to alter. 

The impulse out of which Scott’s poetiy nnd 


Scott’s novels gi-ew it is usual to term Romanticism, 
as its most essential element was a revolt from the 
severitj' of classical form iilike in choice and treat- 
ment of subjects for poetic expression. It was a 
revolt from the predominance of substance over 
form, towards a more emotional and fearless 
expression of the relations of the human soul to 
the mystery and romance of the world around it. 
The vivid directness and imaginative power of 
Percy’s Ballads (1765) gave a rade shock to tlie 
dull didactics of the 18th century, and the imita- 
tive work of the young Chatterton also revealed 
what influence our earlier poetry could effect upon 
a capable imagination. Cowper and Burns revealed 
the capacity for poetic expression of simple, natural 
language, and the earliest creations of Blake’s 
strange spiritual genius foreshadowed a romantic 
revival in literature and art, which was to give us 
in the poetiy of Coleridge, Shellej', Keats, and 
Rossetti almost the greatest poetic triumplis of 
the next century. Scott’s romance was a direct 
issue of romanticism, and a host of imitators, 
under the mighty spell of the same impulses that 
made our greatest novelist, carried reverence for 
the past to strange ends in literature, art, and even 
religion. Not the least gain has been that revival 
of interest in the earlier English language, which 
has revolutionised the modem study of our tongue 
and created anew an audience, no longer few, for 
Chancer, and even the lesser Elizabethans. English- 
men have awoke to the fact that they possess a 
native literature infinitely richer in quality and 
larger in quantity than any people in the world, 
and the success of such publications as the admir- 
able reprints of Professor Arber and the Universal 
and National Libraries of Professor Henry Morley 
proi'e that this knowledge even already is 
widespread. 

The past has been studied and the future battled 
for with independent energj-. Above all things 
truth must be found. Histoiy stands more and 
more pledged to an accurate inquiry into the trust- 
worthiness of all its facts. Eveiy statement must 
he traced to its original authority ; that ascertained, 
let each man reason on it as he would. Greek historj' 
has been restudied by Grote and Thirlwall ; Roman, 
by Merivale ; the historj^ of the Jews and of Latin 
Christianity by IMilman ; the history of England 
by Macaulay, Freeman, Stubbs, Froude, Brewer, 
Gardiner, Green. Buckle and Lecky have studied 
historj' and theorised upon jt. The Edinburgh 
Beview ( 1802 ) and the Quarterly ( 1809 ) inaugurated 
a new era of criticism. Science has made wonderful 
advance both ia knowledge and in its application, 
as Francis Bacon would have it applied, to enlarge- 
ment of the dominion of man. It has not only 
abounded in results of accurate research, but has 
developed a large power of generalisation founded 
upon patient- experiment, bj' which especially 
Charles Darwin has influenced 19th-centuiy 
thought. 

In church questions there has been the same 
advance of fearlessness in the inquiry after truth, 
and the same strenuous endeavour to make truth 
bear fruit within the lives of men. Eveiy tendency 
of religious thought has had its faithful repre- 
sentative in "Whately, Keble, Pusey, Newman, Dr 
Arnold, Maurice, Dean Stanley, Canon Liddon, 
Dr Martineau, and many more. The periodical 
press has opened a free plain for read}' encounter 
of all forms of thought in honest grapple with each 
other. There is even an increasing number of 
magazines founded upon the plan first adopted by 
George Heniy Lewes in 1865, when he established 
the Fortnightly Bcvicic, for the free conflict of 
opposite opinions -vrithin the lists of a single 
journal. Tnis good example was followed promptly, 
in 1866, by the establishment of the Contemporary 
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Scviciv ; and the Nineteenth Century appeared in ! 
1877. Witli the increase of reading power, the novel j 
of the 19th century has taken the place occupied , 
in the 16th by the drama. 'Women among the j 
novelists have come to the front in literature I 
as earnest helpei-s to a better day, and novels have 
been used, perhaps too much, for study of the 
deepest problems of the time, iirs Somerville iu 
science, Mrs Browning in poetry, George Eliot 
in fiction, have marked the advance from days 
when, with few exceptions, only men took part 
in the mind-labour of successive generations. The 
civilising power of the highest literature has been 
diffused by the energies of vigorous and earnest 
men, William and Robert Chambers, Charles 
Knight, and others who are now continuing such 
labour. Side by side with the free literature of 
England, a sister literature has grown in America 
which adds its forces to our own. The volume 
of the mighty stream of English literature has 
increased into an expanse tliat can be shoivn 
here by no more than a vague suggestion of 
its breadth and the direction of its flow. Our 
last great period in English literature is marked 
especially by the variety of forms in wliich all 
writers who obtain a large hearing dwell on in- 
dividual fidelity to duty, in a life that is sincere 
and simple, as the one way to tlie highest possible 
for man. It was so in all the writings of Thomas 
Carlyle, of Dickens, of Thackeray, of George Eliot, 
and of INIatthew Arnold. It is so in Alfred Tenny- 
son, whose Idylls of the King figure King Arthur 
throughout as Conscience, the king within the 
human breast. It is so in all the writings of Robert 
Browming, who warns by many forms of dramatic 
expression against the vague ideal ; and who repre- 
sents the poet ill his highest utterances, as he is 
thioughout all literature, the voice of the worker 
when lie feels most deeply the meaning of his work. 

American literature is dealt with under ITsited 
States, and there are paragraphs under Australia and 
C.VNAD.A on tile literature of those great British colonies. 
There are separate articles on Bioorapht, the Drajia, 
Letters, Motels, New.stapers, Periodicals, and 
Kom.vxticisu ; and the subject of English literature may 
be further studied in the articles devoted to the several 
authors named above, and to many others wholn in such 
a sketch it is impossible to include. 

See Thomas Warton’s History of Enyiish Poetry (1774- 
7S ; newed. 4 vols. 1872); J. Payne Collier’s History of 
Dramatic Poetry (3 vols. 1831; revised and enlarged, 
1879); Henry Hallara’s Introduction to the Literature of 
Europe in the Fifteenth, Sixteenth, and Seeenteenth 
Centuries (4 vols. 18:17-39); Thomas Wright's Bioyraphia 
J Britannica Literaria (voh i. Anglo-Saxon Period, 1842 ; 
vol. ii. Anglo-Morman Period, 1849); George Lillie 
Craik’s Sketches of the History of Literature and Learn- 
ing in England (1844-4o), expanded in 1801 into a Com- 
pendious History of English Literature and the Etiglish 
Language; S. A. Allibone’s Dictionary of Enyiish and 
American Literature (3 vols. Pliila. 1839-71); Thomas 
Arnold’s Manued of English Literature (1802) ; Hippolyto 
T.aine's Histoirc de la Literature Anglaisc (4 vols. 1803- 
64; translated by H. van Laun, 1871); William Minto’s 
.Manual of English Prose Literature (1872); A. W. 
Ward’s History of English Dramatic Literature to the 
Death of Queen Anne (2 vols. 1875); T. H. Ward’s English 
Por fs ( 2d cd. 4 vols, 1883); Henry Sforley’s Slcfc/t o/ 
English Literature {\Fli-, enlarged in 1880), and English 
11 nVers (4 vols. 1887-89); Leslie Stephen’s //isfor/zi^Alrty- 
lish Thought in the ISlh Century (2 vols. 1870); StopfoM 
r.rooke’s i’n'mfr o/ English Literature Iticlmrd 

Wiilcker’s Grundrisszur Geschiehtc der angelsiichsischen 
Eitteratur (ISAj); Bernhard ten Brink’s Geschiehtc der 
englisehen Littcralur {vd\. i. 1877; translated by H. M. 
Kennedy, 18S3; vol. ii. 1888); F. J. Bierbaum's History 
of the English Language and Literature from the Earliest 
Times until the Present Day, including the Literature of 
Xorth .-Imcrica (Heidelberg, 1883); Gustav Korting’s 
Grundriss der Gesehichte der englisehen LitUratiir ron 
ihrenAnfangcn iis :ur GegcHtcarC{18S7); George &unts- 


bniy’s Elizabethan Literature (1888); Edmund Gosse’s 
From Shakcsp>eare to Pope (1885), and Literature of the 
Eighteenth C’enfnry (1889); Henry Slorley’s Aitrarv e/ 
English Literature (6 vol& 1876-82); and Cliambets’s 
Cyclopccdia of English Literature (2 vols. 4th ed. 1SS5). 

EnglisU River, '(1) an estuary on the west 
side of Delagoa Bay; (2) another name for the 
Churchill River (q.v.). 

Englishry. .The Danish conquerore of England 
drew a legal distinction between the Danes and 
the English ; and in this jmint the Nonnans 
followed their example. ‘ The Englishrj'',’ like ‘ tlie 
JewTy,’ was a term of contempt. Tn cases of 
murder, the hundred was punished, unless it could 
make a ‘ presentment of Englishrj',’ showing that 
the person slain belonged to the conquered race. 
There are recorded cases in xvhich tlie hundred 
incurred an additional penalty for declaring that 
a murdered ‘ Frenchman^ was an Englishman. In 
process of time Normans and English became one 
people; and ‘presentment of Englishiy’ was 
abolished in the reign of Edward III. 

Engrailetl, in Heraldry, a line composed of a 
series of little semi- 
circular indents. I I 

tVhen a partition I I 

line is engrailed, the 

points are tuiTied up- r 'ill' "Ji/ \f I'l ^ ',.'.1 

wards ; when an 

ordinary is engrailed, \ / \ / 

thej’ enter the field. v' 

Invecked is a parti- . 

tion line the contrary n,Fess engrailed; h,FcssinTeckcd. 

of engi-ailed, xvith the 

points pointing downwards and inwards. 

Engraving, in the strictest sense of the word, 
is the art of scratching or incising marks or figures 
upon tablets of any hard substance. Certain forms 
of tlie art — such as decorative engraving for 
purely ornamental purposes upon metal, engraved 
writing upon tablets for the. pui'pqso of iccord, 
gem-engraving for the production of signets, cameo- 
engraving, &c. — are ot extreme antinuitj’. But, 
in its more especial and restricted sense, the 
word engraving is understood to designate the 
cutting or incising of designs upon metal plates 
or blocks of wood, for the purpose of punting 
impressions from them in ink upon paper, or other 
similar substance. Engravings of this sort arc 
divided into the two broad classes of engravings on 
metal, in which the lines to be printed arc .sunk or 
incised, and engravings on wood, in which the lines 
to be printed appear in relief, the wood between thmu 
being cut away. In the former the plale,.Iiaving 
been inked and wiped on the surface, retains ine 
ink onlj- in its hollowed lines, from which it is 
conveyed to the paper b.y the pressure of the 1’“'"; 
ing-press ; whereas in tlie latter only the. elcvaici 
portion of the surface of the block is mkcii 
means of a roller, and being subjected to the pre , 
it prints as a raised type. ["WoOD-ENGhAVlMi 
fully described under its specific 1 reading; n- o 
we deal oiilj’ with Engraving upon Meted.] . 

The metal most commonly used for ciigraiino 
has been copper; but during the I9th centtny 
steel has been largely’ cmidoyed on account oi > • 
)ianlne«s, which enables it to resist tlie wear 
printing, and to tlirow oil a far larger h”,'. 
of unimpaired inipros.«ions than coulil po<-siliij 
obtaincil from a copper plata Steel, however, 
less readily cngr.aved upon than copper, and s 
apt to yield a less free and artistic re.sult i d’" ’ ' 
me.ans of a recent discovery, thesiirfacc-s d’ 'flT- 
plates can now be protected b.v an. extremely in 
coating of steel deposited by galvanic action, wmi 
enables them to yield a large number of e.\ccia 
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impressions without being worn. Zinc plates have 
also been employed to some. extent for etchings, 
especially by Se3'mour Haden, a very eminent 
‘ paintei'-etcher,’ ^yho likes the ‘fat,’ picturesque, 
and varied line which this metal yields when bitten ! 
by the acid. 

The earliest of the impre.ssions taken from en- 
graved plates are those most valued by connoisseurs, 
on account of their sharpness, clearness, and rich- 
ness, qualities which are gradually lost as the 
surface of the metal becomes worn by repeated 
printing. The term ‘working proofs ’ indicates 
trial impressions printed by engravers for their own 
use, to test the state of their work during its pro- 
gress. ‘ Artist’s proofs ’ are those bearing the 
signature of the painter or engraver, or of koth, 
wiiich is held to guarantee the quality of the im- 
pression. ‘ Proofs before letters ^are those thrown 
off before the printed titling, &c. has been added ; 
and ‘ open letter proofs ’ are those in which the 
letters of the title have been added merely in out- 
line. 

THE PROCESSES OF ERGRAVING ON METAL. 

Line-engraving. — The chief instrument of the 
line-engraver is the burin or graver, a small bar of 
steel, irsually in the form of a quadrangular prism, 
pointed at one end, and -with tlie other fixed in a 
rounded wooden handle. This instrument . is held 
between the engraver’s forefinger and thumb, which 
direct the motion of the point as it is pushed forward 
by the pressure of the palm of the hand on 1)116 
wooden Iiandle, and incises, upon the plate of 
polished metal placed beneath it, a line proportion- 
ate in breadth and depth to the amount of pressure 
used and the angle at which the point is applied, 
the metal being lifted clean out of the furrow in a 
long strip or shaving. In this manner the design 
is inscribed upon the plate ; and, in printing, the 
plate is inked, its smooth surface is tlien wiped 
clean, so as to leave the ink remaining only in the 
incised lines, from which it is removed to paper by 
being passed through the printing-press. 

Etching. — In this process a polished metal plate 
is coated with a thin transparent surface or ‘ ground ’ 
impervious to the action of acid. For this purpose 
a composition of white wa.x, gum-mastic, and 
asphaltum is usually employed, inclosed in a ball of 
silk. AVhen this ball is applied to the heated 
surface of the plate, the ground melts and exudes 
through the cloth, and is spread evenly over the 
metal by me.ans of a pad of cotton-wool covered 
with silk, termed a ‘clabber.’ The plate is then 
exposed to the smoke of wax tapers till it becomes 
of a uniform black colour, which enables the 
etched line, disclosing the shining metal, to 
be visible on its surface. ' Upon this plate, so 
prepared, the design is drawn with an ‘etching- 
needle,’ a sharp steel point fitted in a handle, 
<and helcl like a pencil in the artist’s hand. 
This neeclle removes the impervious giound where 
it is applied, disclosing lines of the bare metal, 
which are ready to be acted upon by the acid. 
The back of the plate having been protected by 
an application of Brunswick black, it is placed 
in the ‘ acid-bath,’ a flat traj' filled with a mordant, 
usually composed of nitric acid diluted with an 
equal volume of water, which attacks and corrodes 
the metal in the lines that have been exposed to 
its action bj' the needle. After sufficient time has 
been allowed for the palest lines of the subject to 
be bitten, the plate is removed from the bath ; 
these lines are covered with a ‘ stopping-out 
varnish ’ of Brunswick-black, applied with a brush, 
which protects them from further action of the 
acid ; and the plate is returned to the bath, which 
attacks the lines still exposed. This process is 
repeated as often as necessary- to produce the. 


desired variety in depth of the various lines of the 
design. AVhen the biting is completed, the plate 
is finally removed from the bath, the, ‘ ground ’ is 
cleaned off by means of turpentine, and the design 
appears incised on the metal. The plate is then 
inked and printed in a manner similar to that 
employed in a plate enm-aved with the burin, those 
lines which have been longest exposed to the acid 
printing darkest, as they are the deepest and 
retain most ink. Much also can be done towards 
obtaining an artistic result by leaving a small 
coating of the ink on certain parts of the smooth 
surface of the plate, this film of ink printing as a 
delicate, tint. If it should be found that the lines 
are too shallow, the plate may be regrounded by 
means of a roller charged with the ‘ ground ’ being 
passed over the plate. This coats the level surface 
■with the impervious ‘ ground,’ but leaves the incised 
lines free, so that they may be again subjected to 
the action of the acid in the bath. 

During recent years various new methods of 
etching, and modifications of the process described 
above, have been introduced. These will be found 
clearly and fully described in P. G. Hamerton’s 
Etcher's Handbook. In particular, a process for 
drandng the subject while the plate is exposed to 
the acid has been invented and much employed by 
Sej'mour Haden. He prepares the metal plate as 
above, and places it in a shallow bath filled with a 
mordant composed of hjkrochlorie acid, chlorate of 
potash, and water ; and the subject is then drawn 
with the needle, tlie lines intended to be darkest 
being those first laid, so as to be longest exposed 
to the action of the acid. 

It should be noticed that, while the early line- 
engravers worked with the burin alone, etching is 
combined with burin-work in most modern hne- 
engi’avings; the subject being usually sketched 
with the etching-needle and bitten with acid, and 
the freer portions of foliage, &c. being also executed 
in a similar manner. ‘ Di'y-point ' is frequently 
employed in finishing the more delicate portions 
of line-engravings. The diy_-point is an' etching- 
needle sharpened in a particular way, and em- 
ployed to scratch lines upon the bare metal. 
Unlike the burin, it does not cut a clean furrow 


yields a rich velvety blackness. AA’^hen employed 
as an adjunct to line-engraving, this ‘bur’ is 
removed with the ‘ scraper ; ’ and so treated, diy- 
point yields an extremely delicate line, veiy useful 
in finishing line-engravings and etchings. A 
‘ ruling-macliine ’ is also emplojmd in producing 
the parallel lines representing fiat skies in line- 
engravings. 

Soft-ground Etching . — The metal plate is coated 
with ordinary etching-ground mixed -vvith tallow, 
and a sheet of thin paper, with a certain degree of 
grain or texture in it, is stretched over the plate. 
The design is then drawn upon the upper surface 
of this paper with a hard black-lead pencil. On' 
the paper being removed, it carries off adhering 
to its lower sui-foice a portion of the etching-ground 
where pressure has 1)660 applied by the pencil- 
lines, exposing the metal of the plate, which is 
then bitten with acid, cleaned, and printed from, 
in the same manner as an ordinary etching. The 
impressions j-ielded by this process resemble a 
pencil-drawing or a lithograph. 

Mezzotint-engraving . — This method differe from 
all other processes of metal engrardng in that, 
while other engravers work from light to shade, 
and each line which tliej’ draw prints as a dark, 
the mezzotinter works from dark to light, and each 
touch whicli he adds to his plate prints ns a light. 
Mezzotint-plates aie prepared bj' the action of a 
kind of chisel, termed a ‘ cradle ’ or ‘ rocking-tool,’ 
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Avhicli passing over its surface roughens it, raising 
a ‘ bur ^ of innumerable small metal points, so that 
if the plate were then inked and printed it would 
yield an impression of a uniform black. The 
engraver, having traced his subject on the plate, 
proceeds to smooth the surface by removing the 
‘Imr’ with a scraper, in proportion as he wishes 
to introduce light into his clesim ; the bur being 
left' untouched in the darkest sliadows, partially 
removed in the half-lights, and wholl3’- cleaned 
awaj’ in the high lights, in which the surface^ is 
perfectlj’ smoothed, and brought to a high polish 
by means of the ‘ burnisher.’ In modern mezzotint- 
plates, etching and work in stipple are frequently 
introduced, in a mistaken eflbrt to obviate that 
softness and indefiniteness which is a characteristic 
of this method. 

Aquatint-engraving. — In this process the polished 
metal plate is covered with a solution of resinous 
gum dissolved in spirits of wine. The spirit evapor- 
ates, tearing the resin deposited in minute gi'anula- 
tions on the metal surface. The design is then 
transferred to the metal, and the plate is bitten in 
a bath of diluted nitrous acid, which corrodes the 
portions left exposed between the grains of resin. 
The darkest parts of the design are longest exposed 
to the action of the mordant, the lighter parts 
being successivelj' protected bj’ a series of ‘ stop- 
pings-out,’ consisting of oxide of bismuth and 
turpentine varnish applied with a brush in a 
manner similar to that emploj’cd in the ‘ stopping- 
out’ of an ordinaiy etching Tlie impressions pro- 
duced resemble those j’ielded bj' mezzotint, both 
processes working by and not bj* lines. 

Chalk or Stipple Engraving. — The metal plate is 
coated with an ordinarj’ etcliing-gi-ound, and the 
subject is drawn upon it by means of a succession 
of small dots produced bj’ the point of the etching- 
needle. The plate is then bitten in the usual waj’ 
with acid, which coirodes the metal at the points 
uncovered by tlie needle ; and it is afterwards 
finished bj' dots, applied with the point of the 
etching-needle or burin on the bare metal. 

Mechanical and Photographic Process. — Engi-av- 
ing in recent times has suffered mucli from the 
rivaliy of photographic and meclianical substitutes. 
The most important of those is known as photo- 
gravure or heliogravure. The beautj' of tlie work 
produced bj* means of this process, in the repro- 
duction of paintings, of drawings in monochrome 
made for the purpose, and of photographs direct 
from nature, has raised it to a position in which 
it bids fair, at no veiy' distant date, to supersede 
engraving altogether; "except in so far as the burin 
is used to touch up and finish the plates so pro- 
duced. The processes emploj’ed will be desenbed 
under PiiOTOGnAVUKE. 

A photo-mechanical process which is much 
used in the leprodnction of the plates of the older 
engravers and ctchem, and in the production of 
intaglio etched plates from pen drawings, has been 
carried to groat perfection, some of the work pro- 
duced bj- Amand-Durand of Paris being quite equal 
to the finest hand etchings. A positive photograph | 
is taken of the drairing or engi'aring to be repro- I 
duced '(i.o. the lines are black, the whites clear i 
glass) ; this is placed over a copper plate coated 
with a bituminous varnish, and c.xposcd to the 
light. V hero the liiie-s of the photograph have 
jirotectoil the taniish fiom the light it remains 
soluble, but where the_ light has afl’ccted it through 
the glass it becomes insoluble. The varnish maj’ 
then bo dis-solved froju the lino.s, and the copper 
exposed exactlj' as if tljo etching-point liad been 
us(m 1 to make the drawing on an etching-ground, i 
It is then etched in the usual manner, as alrcadv I 
described, and finally touched up and improveil 
with the graver. j 


There are many other mechanical and photo- 
graphic processes of engraving, especially for the 
production of relief blodcs, but as their connection 
with engraving is more or less remote, and they 
are all more or less used for the purposes of book 
illustration, it will be more convenient to devote 
a special article to describing such of them ns 
are not well enough known %• their distinctive 
names, to be separatelj’ treated. See the article 
ILLUSTKATIOJT. 

HISTORY OF ENGRAVING ON JIETAL. 

Line-engraving. — The practice of engraving metal 
plates, for the purpose of printing impressions from 
them until ink upon paper, originated with the early 
Italian goldsmitlis, who in this manner were accus- 
tomed to take proofs of the metal objects which they 
decorated with engivaved designs, in order to test the 
process of their work ; and these nielli (see If iello), 
or decorated plates of metal, in which the hollows 
were finall.y to be filled in with a black enamel, are 
regarded as the earliest engravings. A pax or 
metal plate used in the Roman ritual to receive the' 
kiss of peace, executed by !Maso Finiguerra, in 1452, 
for the church of San Giovanni in Florence, is con- 
sidered to have been the firet metal from which im- 
pressions on paper are known to have keen taken. 
This pax is jneserved in the Uffizi at Florence, and 
the only known original impression from it is in the 
Bibliothbque de Paris. 'iA’orks of niello, however, 
were onlj' incidentally' used for taking impressions 
on paper; thej' were primarily designed as metal 
decorations, but they' supplied the neces.sary hint 
as to the possibilities of the process, and led tlie 
way to such works ns the Kalcndar, dated 1405, 
and ascribed to Baldini {c.l436-c.l480), and the 
plates in the Monte Santo dc Dio (1477) mid in 
an edition of Dante (1481), both of which are 
ascribed to Baldini and Botticelli ( 1447-1515), _ in 
which we see the beginnings of metal engraving 
properly so called. Among the other early Italmn 
line-en^-avers were Antonio del Pollajuolo (HM- 
DS ), who executed a few very' scarce prints, showing 
that command of the figure for which ho was 
celebrated as a painter; Robotta (c. 1510), who«e 
works are excellent in design, though 
technique; and Andrea Mantegna (1431-1506), 
whose productions are distinguished by an impres- 
sive grarity and by a dignilied classical feeling. 
Most of these engravers were themselves panders, 
and engraved from their own designs ; but in Marc 
Antonio Raimondi (c.l488-c.l5.30) wo have an 
gi’aver in the modern sense, engaged in renrodiicing 
the works of other artLsts. He is mainly knoan 
by his noble transcripts of the works of l!ai>liae), 
in which he was aided b.y the master hiniseil, 
who sometimes coiTected Ids outlines upon tlie 
copper. Among the modern lino-cngravem oi 
Italy' may' be named John 'S’'olj)ato (1730-180")i 
known chiefly' by his ‘ School of Athens and ojner 
plates after "Raphael ; Raphael Morghen (lios- 
1833), whose most famous plate reproduces b'l'J’l' 
ardo’s ‘Last Supper,’ though a finer work !■= i"' 
rendering of 'Fan Dyck’s iiortrait of Finnec-ro o® 
Moncada; Paul Toschi (1788-1854), celcbmtcd tor 
his transcripts of the frescoes by' Correggio a 
Parma; and Loui« C.alaniatta (1802-09), "li 
worked much after Ingres. , ^ i «« 

Among the productions of the North wo find *1“ 
e.xample of line-cngiaving upon metal ^ , icr i 
date than any afl'orded by the schools of Ija 
This is a ‘ Fln^llation,’ forming part of a I ■ 
series, dated I44C, a work attributed to an en«td 
of Upper Gcnnany. Among the other early tw' 
man engravers arc ‘The Master of 1404 or of t 
Banderoles’ and ‘Tlie M.aster of 1400 or of 
Initials (Jy, But it is in Martin Schong- 
(C.1420-C.1488) that we find the first rcually a>e 
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and accomplished master of the German school. 
His admiralble rvorks — ^\'ery qnaint, arid full of the 
richest decorative feeling — are extremely scarce, 
hut they may he studied in the excellent fac-siniiles 
executed hy M. Amand-Durand of Paris. Along 
Avitli Schongauer may also he named Israel von 
Meckenen (c. 1480-1503), another, prolific and ex- 
cellent engraver. In Albert Diirer (1471-1528), 
however, we have the great master of the Gennan 
school, alike in the admirahiy accomplished teclmiqve 
of his plates, in their nobility of design, power 
of draughtsmanship, and expressional qualities. 
Not far beneath him must he ranked Lucas van 
Leyden (1494-1533), a productive and talented 
workman with the burin, though he was inspired 
hy a less loft 3 ' and profound imagination, and dealt 
with homelier subjects than his great contempo- 
rai-y. At the earlj' age of fourteen he had already 
produced several very accomplished plates, and he 
worked unceasingly, both as painter and engraver, 

■ till his death at tlie age of fortj'. Under the influ- 
ence of Diirer, there sprang up a school of engravei-s 
working after their own designs. These men, dis- 
tinguished bj^ a dexterous use of the burin, and by 
very considerable invention and decorative skill, 
are known, from the small size of their plates, as 
‘The Little Masters.’ Thej' include Albert Alt- 
dorfer (c. 1488-1538), Jacob Binck (c. 1490-1569), 
Hans Sebald Beham (1500-50), Bartel Beham 
( 1502-40 ), Heinrich Aldegrever ( 1502-C.1555), Georg 
Pencz (c. 1500-50), and Hans Brosamer (c. 1485- 
1552). In the end of the 16th centuiy a notable 
school of line-engravers arose in Holland, among 
the members of which Hemy Goltzius (1558- 
1617) produced portiait-engi-avingp of extreme 
delicacy and finish, arid Henry Hondius (c.1573- 
c,1662) is also favourablj' known for plates of a 
similar class ; while Schelte Bolswert (born c. 1586), 
Paul Pontius (c.l596), Lucas Vosterman (c.l580), 
Peter de Jode (1606-60), and others were members 
of a school which owed its rise to the influence of 
liubens. Amon" the more modern German line- 
engravera are Johann Georg Wille (1715-1807), 
Georg Friedrich Schmidt (1712-75), and Johann 
Christian Friedrich Wilhelm Muller (1783-1816), 
known by his fine rendering of the ‘ Madonna di 
San Sisto ; ’ all of whom worked for a time in 
France. 

In France some of the earliest line-engravings 
are tlie illustrations to a book bj' Bre,ydenbacTi, 
published at Lyons in 1488, and reproducing wood- 
cut views published at Mainz two j'eare pre- 
viouslj'. Noel Gamier (working up till 1540) is 
known bjAiis cmries from the German, engravers; 
but in Jean Duvet (1485-1561) France first 
possessed an engi'aver of real abilitj^ Consider- 
ably influenced by Mantegna, he produced his 
‘Martyi’dom of St Sebastian,’ and his series of 
‘ The Apocalj'pse ’ and of ‘ The Amoura of Hemy 
II.,’ works of considerable inventive power. He 
was followed bj' Claude Corneille (c. 1550), Jean de 
Gdurmont (c. 1550), Jean Cousin ( 1501 -c. 1589), 
PieiTe Woeiriot (1532), and Etienne Delaiine(1519- 
83), an able engraver who worked after Cousin, 
and is also known b 3 ' his graceful hunting subjects 
and b 3 ' his series of ‘The Sciences’ and the ‘Twelve 
Months.’ From such men we pass to the school of 
Fontainebleau, formed b 3 ’ Kosso and Primaticcio, of 
which, among the engravei-s, the most celebrated 
are Antonio Fantuzzi de Trento ( 1508 -c. 1550), 
Leonard Thy (working 1540-65), Bene Boyvin 
(1530-C.159S); and Guido Ruggieri ( working about 
1570), Thomas de Leu (c. 1560-1612), and Leonard 
Gaultier (c. 1552-1641) may be named as good 
engraver's of portraits, leading the wa 3 ' to the 
gr-eat school of French portrait-engravers in line 
of the 17th centirry, who carried the art to the 
utmost conceivable "perfection of which their aims 


and method admitted. Atrrong these are Clarrde 
Mellan (1598-1688); Robert Nanterril (c. 1623-78), 
one of the most spirited and manty engraver's of 
that or of any time; Jean Morin (c.i600-c.l666) ; 
Gerard Edelinck(c. 1640-1707), a native of Antwerp, 
summoned to France by Colbert ; Gerard Andran 
(1640—1703), the most able draughtsman of the 
school, who largely employed etching in combina- 
tion with his burin-work; and Antoine Masson 
(1636-1700),' The line-engravers of this period are 
seen at their highest hr their portrait-subjects, 
which are delightfull 3 ^ spirited and intelligent in 
handling, and — being frequently, as was usually 
the case with Nanteuil’s work, done vivnm, or 
from the engraver’s own drawing made from the life 
-^possess the highest interest and authenticit 3 ’ as 
direct and originm portraits. Following these men 
come a group of portrait-engraver's wlro were more 
exclusively emplo 3 'ed in rendering the wor'ks of 
painters, and whose work, absolrrtety skilful and 
accomplished as it was, rendering details and repro- 
ducing textrrres with unexampled exactitude and 
variet 3 ' of touch, was 3 'et somewhat less manl 3 q 
direct, and simple than that of their predecessors. 
Among these wer e Pierre Drevet the Elder (1663- 
1738); Pierre Drevet the Younger (1697-1739), 
from whom we have a srrperb portrait of Bossuet, 
after Rigarrd ; and Jean Daulle (1703-63). To 
AVille, Schmidt, and Muller we have already 
referred as engraver's of Gerntan natronalit 3 ' work- 
ing in France. Laurent Cars (1702-71), Nicolas 
de Larmessin (1684-1756), Bernard L6pici5 (1699- 
1755), and Pien'e-Louis Surugne (1717-71) pro- 
duced admirabty faithful transcripts from the figure- 
pictirres of Watteau, Chat'din, and other contem- 
porar 3 ’^ painters. Clrarles-Nicolas Cochin (1715-88), 
in addition to* similar wor-k, executed a series of 
valuable medallion portraits of most celebrated 
men of tire time; and Jacques-Philippe Lebas 
(1707-83), Claude - Augustin Duflos (1701-84), 
Pien'e-Philippe Chofiard (c. 1729-1809), and Augus- 
tin de Saint-Aubin (1736-1807) transcribed with 
vivacity the vignette book-illustrations of Gravelot 
and Eisen. In more recent times Louis Copia 
(1764-99) and Bar'th61em3>' Roger (1770-1840) abl 3 ’' 
engraved the wor'ks of Prud’hon ; Charles-Clement 
Bei'vic (1756-1822) was an acconrplished pupil of 
Wille, influenced b 3 ' the classical revival inaugurated 
b 3 '^ David ; after whose works Piei-r'e-Alexandre Tar- 
dieu (175S-1S44), another pupil of WiHe’s, engraved 
much, though his most important plate is ‘The 
Earl of Arundel,’ after Vand 3 mk. In our own 
time Auguste Boucher-Desnoyers (1779-1857) has 
produced man 3 ' thorough^ accomplished plates, 
chiefl 3 ' after Raphael; and Louis Calaniatta (see 
above), Paul Mercuii, another Italian engraver 
working in France, and Achille-Louis hlai'tinet 
( 1806-77 ) have also been most skilful engravers. 

Among the earliest line-engravings published in 
England are the copperplates in ‘ The Birth of 
Mankind ’ (1540), and in a translation of Vesalius’s 
Anatomy (1545), the illustrations of the latter 
having been copied from the original woodcuts b 3 - 
'Thomas Geminus, who was also the translator; 
but William Rogers (c. 1545) is usually regarded 
as the first English line-engr aver of mark. He is 
best known b 3 'bis full-length of Queen Elizabeth, 
after Oliver. Several member's of the De Passe 
famil 3 ' settled in England in the middle of the 
17th century'; and Renold Elstracke (c. 1620) 
and Francis Delarm (1590) were the chief engraver's 
of the scarce and interesting historic portraits in 
Holland’s Basiltwlogia (1618). A more important 
name is that of ‘William Faithome the Elder 
(161(L91 ) — a pupil, while in France, of N-anteuiTs — 
among whose works is a portrait of hlilton, ‘ofl 
vivinn dclin. ct scx^sit, 1670.’ His plates lead us to 
those of William Hogarth (1697-1764), whose burin 
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engraved, in a sound, iionesfc, and straightforward Callot (1592-1 C35) w.os a spirited and prolific etcher 
fashion, many of the figure-subjects executed by of fimre-suhjeots. During the 18th centnrj- the 
liis brush. sound traditions of etching seem to have hecn 

Next comes a group of far more accomplished forgotten, and its true capabilities forgone in 
engravers, who worked in a classic and finished, France and elsewhere; and the revived practice 
if somewhat fonnal manner. Among these ai'e of the art, upon coireet lines, dates from about 
Sir Robert Strange (1721-92), known mainly by 1840, when painter-etchers like Charles Daubigny 
his transcripts from the Italian mastero; Wirtiam (1817-78) and Charles Jacquo_ (bom 1813) bcgaii 
Woollett (1735-85), seen at his best when repro- to find, in a periodical entitled L’ Artiste, an 
dneing the landscapes of Claude and Richard outlet for the plates which they had etched for 
Wilson; and William Sharp (1749-1824): while mere love of the process and of its artistic pos* 
William Blake (1757-1827), a true and sensitive sibilities. _ The Gazette dcs Beaux Arts, established 
‘ painter-engraver,’ won an abiding place in the. in 1857, is also intimately associated with the 
history of the art by his ‘ Illustrations of the Book revival of the art in France, as was alsoM. Cadavt, 
of Job.’ The end of the last century and the the Paris publisher. Among the more eminent of 
earlier part of the present is distinguished by the the modern French etchers may be named Charles 
achievements of the gioat school of English jand- Mcryon (1821-68), knowmbj' his ‘views’ of Paris, 
scape-engr.avers in line founded by William Rad- ‘ views ’ which are also visions ; Waxime Lalanne 
clylle (1780-1855), and including Robert Brandard (1827-86), one of the most graceful masters of the 
(1805-62), J. T. Willmore (1800-63), and William point; Veyrassat ; Felix Braquemond (born 1833), 
Miller ( 1796-1882), whose admirable artistry' trans- a robust and vigorous etcher; and Jules Jacquemart 
lated with the most finished skill the subtlest (1837-80), celebrated for his delicate and senshivo 
cloud-efiects of Turner. The vignette illustrations renderings of old jewellers’ work and other precious 
to Rogers’s Italy (1830) and Poems (1834) are objects of still-life, as well as for his transcripts 
marvellous examples of the work, on a minute from pictures. We have here spoken mainly of 
scale, of this school of engi'aver.s. Since the the painter-etchers, but etching, of a particularly 
period of these men, line-engiaving has declined skilled and dexterous' sort,_ has been largely eni- 
in England, the popular demand now' ninning ployed in Paris as a freer, swifter, and less mechani- 
more in the direction of etching and of various cal method than line-engraving for the reproduction 
photogi-aphic reproductive processes ; hut within of paintings. Among the most skilled of the 
recent years we have had such accomplished French reproductive etchers arc Leopold Flamcng, 
burinists as G. T. Doo (1800-86), Lumb Stocks Paul-Adolphe Rajon (1842-88), Charles Waltner, 
(born 1812), and C. H. Jeans (1827-79). In and Le Eat. 

America, which now possesses a singularly dexter- In England, the first representative etcher is 
ous school of wood-engravere, and also several Wenceslaus Hollar (1607-77), a native of Prague, 
talented etchers, comparatively little of artistic brought to this countiy by the Earl of Anindel in 
worth has been produced in line-engraving. Here 1637. He worked under 'the constant pressure of 
the process has been chiefly used for book illustra- extreme poverty, and much that he produced was 
tion, and for the reproduction of portraiture ; and beneath liis best poweis ; but the finest of his 
many of its practitionere have been artists of prints are monumental and exemplary' ns specimens 
British nationality. For an account of American of the art. ‘People sometimes say’ to mo, “ \Mint 
engravers, see W. S. Baker’s American Engravers is it y'ou see in Hollar!” and I always romy, 
««f/ IForfo (Phila. 1875). “Nearly eveiything,”’ writes Seyinour Hndcii. 

Etching . — Albert Diirer (1471-1528), so prolific During the years that succeeded Hollar, the tnie 
as a lino-engraver and a woodcut-designer, has also spirit of the process was lost sight of in Bntain, ns 
the distinction of being the earliest artist who used abroad ; though the mere processes of the art were 
the process of etching; but the first — and as yet kept alive by their use in preparation and snu- 
uncqualled — master in this department is Rem- ordination to line-ongiaving, and by the praptice of 
brandt ( 1607-69 ), who, alike in portrait and sub- such etchere as Thomas Worlidge( 1700-06) in Lug- 
ject etchings and in his rarer etched landscapes, is land, and David Dcuchar and Jolin Kay ( 
the perfect example of what a ‘painter-etcher,’ inScotland. ItwasAndrewGeddes,A.R.A.(l/83- 
an etcher working direct from nature or from his 1844), whose example first gave a wholesome anil 
own designs, should be. Much also was done by vigorous stimulus to the practice of the art; and, in 

the pniuls and immediate successors of Rembrandt, particular, he produced some most efi'cclivo ivp.' p.'” 
by’ snclj men as Ferdinand Bol (c. 1011-81 ), Philip diy-point. Such of the etchings of David Iwlkie, 
de Koninck (1019-89); and later Adriaen Janszoon R.A. (1785-1841), ns the ‘Genueman at his Desk, 

van Ostade (1010-85), Cornells Pietersz Beg.a are excellent in aim and spirited in treatment; tint 

(1020-64), Nicola.'is Bcrchem (1020-83), Paul both Geddes and Wilkie must be studied in tlic 
Potter (16-25-54), and Rcnier Zeeman (born 1012) all scarce original states of their plates, notin the nine i- 
executed etchings ivorthy' of preservation and study’, worn issue of 1875. Turner (1775-1851 ) nsed ctcli- 
By Van Dyck’s own hand_( 1599-1041 ) is a .series of ing with admirable pow’cr and unerring selection ol 
masterly etchings from his portraits, plates w-hich line in the plates of his Liber Stiuhorum, wlierc 
were afterwards completed liy the burins of pro- the light and shade was afterwards addcil oy 
fessional cngi-avers. Daniel Kicolaus Chodowiecki mezzotint, applied usually by’ the hand of a pio- 
( 1720-1801 ), a most prolific etcher, born at Danzig, fessional engraver. A considerable stimulns ""as 
aml working in Berlin, is known by’ liis admirably given to the art in England by- the estabhpinient 
spirited and graceful book-illustriltions. In ony of the Etching (ilub, which began to publish pefy 

o\yn time, Jan Barthold Jongkind and Carel folios in IWl ; and still more by’ the publication, m 

Nicolaas van ’s Grave.sande have produced land- ISOS, of P. G. HaniertonVAVc/ii'/igfoKf-E^fw"''''^’ 
scape-etchings in essential sy-mpatliy- with the work the establishment of the Portfolio, a ningiiriu - 
of the c.arly Dutchmen ; and Profes-or Wilhelm chiefly’ devoted to etchings, under his cditorslnpi J 
Linger is favourably known as an etcher from 1870. The Etching Club included in its 
paintings. sueP etchers as Kamncl Palmer (I""-’""* •’ 

In Claude (1000-82), an Italian working in J. C. Hook, C. W. Co))e, and Seymour linden, a 
L ranee, _wc have an etcher who infuseil into hi.s amateur who ranks with James M‘N. M hi-lier 
work with the needle much of that delicacv and the very- head of the painter-etchers ' 

tenderness <,f tone and atmosphere for whicli his England. Alphonse Legros and Hubert llcrkome 
work witli the brush is pre-eminent : and Jacques have also done much to stimulate intercf-l in tn 
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art, both by the example of their worts and by 
direct manipulative tuition. Among the younger 
of our able painter-etchers are William Strang and 
Frank Sliort, the former reminiscent in his work of 
Legros, the latter of Whistler. The more distinc- 
tivelj’ reproductive etchem include K. A. Macbetli, 
known by most important transcripts from Frederick 
Walker and George Mason, and from the works of 
Titian and Velasquez in Madrid and London ; while 
blortimer Menpes has rendered ‘ The Banquet of 
the Officers of the Archers of St Adrian ’ of Fi-ans 
Hals in the largest dry-point on record, as well as 
produced many independent plates, notably two 
series of Japanese subjects. Among the earlier of 
the artists who practised etching in America maj’’ be 
named William Dunlap (1766-1839), the historian 
of American art ; George L. Brown ( q. v. ), known 
by his nine ‘ Etchings of the Campagna, Rome ’ 
(1860); and Edwin Forbes, who, about 1876, pub- 
lished a portfolio of forty plates of ‘Life Studies 
of the Great Army.’ In 1866 M. Cadart of Paris 
established a French Etching Club in New York, 
which did a good deal to foster the art. The 
American Art Bcvicio, founded in 1879, during the 
two years of its existence afforded a means for the 
publication of etchings ; and in 1881 an interesting 
exhibition of the works of American etchera was 
held at the Boston Museum of Fine Arts, Among 
the most talented of recent etchers in America 
may be named Frank Duveneck, who has produced 
some admirable Venetian street-scenes, Otto Bacher, 
Henry Farrer, Joseph Pennell, Stephen Pariish, 
Mary Nimmo Moran, Thomas Moran, and Charles 
Platt. 

Soft-ground Etching — This process was effec- 
tively emploj^ed by John Sell Cotman (1782-1842) 
in bis arclutectural -subjects, by Samuel Prout 
(1784-1852), and by John Rusk'in (q.v.) in the 
illustrations to the liret edition of his Seven Lamps 
of Architecture (1849) ; but it has now been super- 
seded by lithogiaphy, which attains similar results 
in a readier way, and is much less costly in 
printing. 

mezzotint. — The process of mezzotint was in- 
vented by an amateur, Ludwig von Siegen (born 
1609, at Utrecht), an officer who held the appoint- 
ment of ‘Kammerjunker’ to the Landgrave of 
Hesse-Cassel. In 1642 he forwarded to 'his patron 
a portrait of his mother, the Dowager Landgravine 
of Hesse, as the first-fruits of his newly-discovered 
process, stating, in the letter which accompanied 
it, that ‘ how this work was done, no copperplate- 
engraver or artist can explain or imagine. ’ In 1654, 
after having e.xecuted other plates in the same 
manner. Von Siegen _ visited Brussels, and there 
came into contact with Prince Rupert (1619-82), 
who had already been practising etching, and to him, 
for tlie first time, the inventor disclosed his process. 
It was adopted by the prince, who was assisted by 
Wallerant Vaillant (1623-77), and was afterwarcb 
practised by Theodore Caspar von Fuerstenberg, 
one of whose plates is dated 1656 ; Johann Thomas 
of Ypres, who is stated to have acquired the art at 
Fr-anlcfort ; Abraham Blooteling (1634-C.1695), an 
admirable engi'aver of portraits, who worked for 
a time in England; Gerard Valck (1626-C.1720) ; 
and by many of the leading Dutch painters and 
engravera of the century. During the 18th cen- 
tury mezzotint-engi'aving declined in Holland, and, 
indeed, on the Continent generally, thourfi Jacques 
Christoffe Le Blon (boi-n 1670 at Frankfort, died 
1741 at Paris) devised a process for printing mezzo- 
tints by means of which various colouis of ink 
appeared in each impression. The art was to some 
extent rerived in Vienna, about 1780, by Jacobe, 
who had studied in London under the great English 
mezzotintere of the period ; and, in the same city, 
Johann Peter Pichler (1765-1806) executed some 


admirable plates, particularly his transcripts from 
the flower-pieces or Van Huysum. 

In France we have mezzotint-plates by J. Van der 
Bruggen (born 1649, at Brussels), dated from Paris 
as early as 1681. Sebastian Barras (born C.16S0 at 
Aix; died T710), Isaac Sarrabat (working 1695- 
1701), and Bernard Picart (1673-1733) are other 
mezzotint-engravers who worked in France; but 
here the process was comparatively little used on 
account of the great excellence of the Freiicli line- 
engravers. 

It was, however, in England that the art was 
niost extensively and successfully practised, as is 
indicated by one of the phrases used on the 
Continent to designate mezzotint-engraving, la 
maniire anglaise. The process was introduced in 
1660 into England by Prince Rupert, whose 
method is described in Evelyn’s Sculpitura, 
or the Art of Chalcography (1662). He executed 
some fifteen plates, among which the chief are 
the ‘ Great Executioner ’ and the ‘ Standard- 
bearer.’ Sir Christopher Wren (1631-1723) and 
John Evelyn (1620-1706) have been believed, 
on rather insufficient evidence, to have practised 
the art, William Sherwin’s plate of Charles II. 
is dated 1669; Francis Place (1650-1728) scraped a 
few portraits, including one of Charles I., free in 
style and delicate in gradation ; Isaac Beckett 
(1653-1719), and particularly John Smith the 
Elder (1652-1742), worked much after the portraits 
of Kneller ; and John Faber the Younger (born in 
Holland, 1684; died in London, 1756) engraved 
series of ‘ The Beauties of Hampton Court ’ and 
‘ The Members of the ICit-Cat Club ’ after the 
same artist, transcribed the portraits of many minor 
portrait-painters of the time, and also engraved 
many subject-pictures, one of the finest being a 
mezzotint from Frans Hals’s ‘Man playing the 
Guitar’ j 1754). Richard Earlom ( 1743-1822) is seen 
at his liighest in his mezzotints from Dutch llower- 
pictiu'es, prints which are unrivalled for delicacy ; 
and among his other works are his reproductions, in 
combined etching and mezzotint, of Claude’s Liber 
Veritatis drawings. We have now reached the 
l)erfect time of the art in England, the period of 
the great school of mezzotintei's who reproduced 
with splendid power the works of Reynolds and Ms 
contemporaries, with whose style of painting, with 
whose broad generalising touch, the method of mezzo- 
tint is in most essential sympathy. Among the 
greatest of these men are James M‘Ardell ( 1710- 
65), by whose prints Reynolds said ‘I shall be 
immortalised,’ Edward Fisher (1730-85), James 
AVatson (1740-90), John Jones (1740-1810), J. 
Raphael Smith ( 1750-1812), Valentine Green ( 1739- 
1813), 'William Dickinson (1746-1823), S. W. 
Reynolds (1773 or 1774-18.35), and Charles Turner 
(1773-1857). The mezzotint-prints executed after 
Sir Joshua alone include the work of about sixty 
different engravers. Some of these men, such as 
Cliarles Turner and S. W. Reynolds, took part in 
the plates of the Liber Studiorum of J. 51. W. 
Turner (himself an accomplished mezzotiuter, as 
certain plates of that series attest), and engraved 
the portraits of Raeburn, works especially adapted 
for reproduction by their method ; and Willi.am 
Ward (1766-1826) scraped a few splendid prints 
after another Scottish painter, Andrew Geddes. 
The latest and most effective development of jmre 
mezzotint in landscape includes the renderings by 
Thomas G. Lupton (1791-1873) of Turner’s ‘Ports’ 
and ‘ Rivers ’ of England, and the transcripts by 
David Lucas ( 1802-81 ) from the works of Constable, 
a series executed, like the Liber Studiorum of 
Turner, imder the closest supervision of the painter ; 
who, however, did not, like Turner, himself use the 
scraper, though he longed to do so, uiiting to his 
engraver, ‘How I wish 1 could scratch and tear 
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away wtli j'our tools on the steel.’ , On account of 
the larger nuinher of impressions which could be 
printed from them, steel plates had already been 
introduced by the mezzotinters, but these being 
scraped with somewhat less facility than the copper 
plates formerly employed, tended much to the 
deterioration of the art and to the loss of its especial 
qualities of freedom and painter-like breadth, 
especially when the mezzotint work was largely 
supplemented, as was now commonly the case, by 
the burin, and by etching and stipple-engraving. 
By means of tliis modern method engravers of first- 
rate power, such as Samuel Cousins (1801-87), 
were capable of producing attractive and e.vcellent 
plates ; but in the hands of inferior workmen the 
results attained hy this bastard combination of ! 
various processes were pitiably inartistic. Within 
quite recent years, however, there has been a dis- 
tinct revival of the art upon the old le^timate 
lines of pure mezzotinting upon copper. One of 
the firet inauguratoi-s of the revival was Joseph 
Jossey, who engraved very sympathetically 
Whistler’s ‘ Thomas Carlyle ’ and ‘ Portrait of the 
Artist's Mother.’ William Campbell (1855-87) 
e.xecuted several e-vcellent mezzotints after Bume- 
Jones. A powerful impetus towards right technical 
methods was given by Hubert Herkomer (born 
1849 in Bavaria), and among his pupils D. Wehr- 
schmidt and William Henderaon have engraved 
e.xcellently after Holl’s portraits, and Gerald 
Robinson is favourably known by his delicate tran- 
script from Van Dyck’s bust portrait of Henrietta 
Maria in the royal collection. Seymour Haden has 
added mezzotint to the later states of his powerful 
etching from Turner’s ‘ Calais Pier ;’ and F. Short, 
in addition to original work, has produced, in com- 
bined etching and mezzotint, some ' admirable 
copies from Turner’s Liber Studiorum. Mezzotint 
was the firet form of engraving practised in America, 
Peter Pelliam (C.1G84-1751 ) having removed from 
London and settled in Boston before 1727, the year 
in which he published, from his own painting, a 
mezzotint of the Rev. Cotton Mather, wliich was 
followed by various other portraits of eminent 
Americans. Among the other mezzotint engravers 
of America may be named Thomas B. Welch 
(c. 1814-74), and John Sartain (born in London, 
1808). 

Aquatint-cnfjraving . — This method is believed 
to have been invented by Jean-Claude-Richard de 
Saint-Non (17.30-1804), a French draughtsman and 
etcher who studied in Italy, and to have been com- 
municated by him to Jean Baptiste Le Prince(1733- 
81 ), a native of Metz working in Paris, wlio sold 
the secret to the Hon. Charles Greville. By Iiim 
it was disclosed to Paul Sandby, who was the firet 
to practise the method in England, using it to 
reproduce his Welsh l.andscapes, and carrying it to 
great perfection in his ‘ Views in the Encanipments 
in the P.arks’ (1780). It was also employed in 
Scotland by David Allan (1744-98), who engraved 
in this manner his illustrations to Ramsay’s 
Gentle Slicjdicrd (1788). F. C. Lewis (1779-1850), 
the best aquatint-engi'aver of his time, is known by 
his reproductions of tlie dr.awings of Claude anil 
of Lawrence ; and he added the aquatint light-and- 
shade to the fimt jdate of Turner's Liber Studiorum, 
mezzotint being employed for this jiurpose in the 
rest of the subjects of the scrie.s. Catherine Prestcl 
(died in London, 1794), ,a Gennan, o.vecutcd some 
tine id.ates in combined etching and aquatint; and 
in Spain Goya (1740-1828) emploved a similar 
union of processes in the wild and ’bizarre pl.atc.s 
which ho jiroduced. Aquatint is now little used, 
but in our own time Bmnet-Deb.aines has adopted 
it witli accomplished skill in his renderings of the 
landscapes of Turner. 

C/ialJ: or Stipple Engraving . — .lean Charles 


Francois (1717-69) is said to have been the first 
cngi-aver to employ this process, and for its dis- 
covery he received a pension of 600 francs front the 
French king, along with the title of ‘ Graveur des 
desseins du Cabinet du Roi.’ He used the method 
chiefly for the reproduction of drawings in crayons, 
for which it has since been very poptilar until the 
discovery of Lithography (q.v.) and of Photography 
( q. V. ), by which such fac-similes can more accurately 
and readily be produced. He was followed hy (jiles 
de hlarteau the Elder ( 1722), another able engraver. 
Tire process was introduced into' England by 
William Wynne Ryland (boiii 1732; e.xecutcd fo’r 
forgery, 1783), who worked in this method after 
drawings by the old masters and the designs of 
Angelica Kauffman ; but the most celebrated of 
the stipple-engravers working in England w.as 
an Italian, Francesco Bartolozzi (1725-1815). In 
America some good portrait engraving in stipple 
was produced by David Edwin (1776-1841), an 
Englishman who studied in his native countiy and 
in Holland, and by Ion B. Fonest (1814-70), a 
Scotsman trained in London. 

The works dealing witli. tlie history and ytajcfiee of 
engraving are verj' numerous, and every year adds many 
fresh volumes upon the subject. In Dr W. H. 'Willshirc’s 
Introduction to the Stud;/ and Collection of Ancient 
Prints (2d ed. 1877), a useful book of reference, will ho 
found a list of nearly a hundred works devoted to engrav- 
ing. For an account of technical processes, the student 
may consult T. H. Fielding’s Art o/ F’nyrariwy (1841), 
P. 6. Hnmerton’s Etcher's Handbook (1871), the three 
editions of liis Etching and Etchers, and his Graphic Arts 
(1882). Ze Pcintre-Graveur of Adam Bartsch ("Vienna, 
1803-21, and Leip. 1854), avith its supplements by J. D. 
Fassavant (6 vols. Leip. 1860-04), and A. P. F. llolicrt- 
Dumesnil’s Zc Peintre-Graveur Eranpais (S vols. Pans, 
1835-50), and the 11 volumes of its continuation by 
Georges Duplessis, are the standard catalogues of old 
prints. Among the other works that may be named aro 
W. y. Ottley’s Early History of Engraving (2 a'ols. 
Lond. 1816); Georges Duplessis’s JisfoiVc dc fa ffmri’iir 
en France (P.aris, 1801), Zes Mcrviillcs dc la Gruveur 
(Paris, 1869), and Histoire de la Graveur (Paris, Iw); 
and Jivyan’sEictionary of Painters and Engravers (edited 
by K. B. Graves and AV. Annstrong, 2 vols. Lend. 
1886-89 ) ; and there aro separate monographs and 
catalogues de.aling with the works of almost all the more 
important individual engravers. The extensive senes of 
fac-similes by M. Amand-Dumnd of Paris from tbo 
plates of many of the old engravers should be studied by 
tliose to whom the original prints aro inaccessible. 

Ellgl’OSSillg, a term used to dracrihe tlie 
conduct of those who buy up merchandise in ErifO 
quantities to obtain command of the market, riiw 
was formerly an offence punishable by law and hv 
municipal regulations ; as were also tlie_ olfcnces of 
forestalling (buying merchandise on its way to 
market) and badgering or regr.ating {buying to s'-'" 
again at ixn unduly enhanced price). T'lio old law.^ 
in restraint of trade were not found to_ work well. 
So far from making the nece.s.saries of life cheap ai 
they were intended to do, they discouraged pro- 
duceis and traders, and so made prices ahnorin.all} 
high. Tlie English statutes on the subject were 
therefore repealed in 1772, and the offences oi 
engrossing, &c. were finally abolished, hojh in 
England and in Scotland, in *1844. In the umfc'j 
States, engiossing is a common-law offence; ana 
the constitutions of several states ileclare tliat 
monopolies are ‘contrary to tlie genius of j™® 
government; ’ but with the development of niodcra 
commerce these re.strictions have hecomo obsolete, 
and ‘rings,’ ‘comers,’ ‘syndicate.s,’ ‘trusts, an) 
year hy year lieconiing more common on hotli f’C'*’ 
of the Atlantic. 

Eiigro.ssiiis a I>ccd means the writing i 
out in full and' i-ogiilar form on parcliincnt^ ■ 
paper for sigimlnre. 'I'lie person who cngiO'-'C 
usu.ally a law-sbationcr or clerk. In ScoUanil, i 
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coiTesponding term is ‘ extending a deed,’ and the 
name of the person who does so must he named, in 
the testing clause, which is not necessary in Eng- 
land. See Deed. 

Enharmonic, originally the name of one of 
the three Greek scales, is now apjjlied to music 
constructed on a scale containing intervals less 
than a semitone — e.g. where the ditlerence is recog- 
nised betwen and Ab, or and Eb. On the 
old organ built by ‘ Father ’ Smith for the Temple 
' Church in .London these notes had separate kej’s. 
But in modern keyed instruments, tuned, as they 
now universally are, in equal temperament, these 
notes are represented by the same sound ; and the 
possibility is afforded of enharmonic modulation, in 
which a chord belonging to one key is, by a change 
merely of its notation, made the means of passing 
into another key. The chords commonly used in 
this change ai-e the diminished seventh, or equivocal 
chord, which may be written in four different ways, 
and (less frequently) the dominant seventli, winch 
may be changed into the German sixth. See 
Music. 

Enkhuizeil, a town of North Holland, one of 
the ‘ dead cities of the Zuider Zee,’ 35 miles NNE. 
of Amsterdam. It once sent out 400 ships to tlie 
herring-fishery, and had 40,000 inhabitants ; but its 
hai'bour has gradually silted up. It was the first 
town to throw off the Spanish yoke (1572), and in 
1625 was Paul Potter’s birtliplace. Pop. 5751. 

Enlistment is the mode by which the British 
and American army is recruited, as distinguished 
from the Conscription (q.v. ),prevailing in most Euro- 
pean countries. Enlistment in Britain was, until 
1802, in the hands of middlemen, who received a com- 
mission for their trouble. Since that year it has 
been managed by the adjutant-general’s department. 
Formerly, a solaier enlisted for life, and could never 
look forward to retiring on a pension while still 
possessed of a fair share of health and strength. 
This was changed in 1847 by an act which limited 
the term of enlistment to 10 years for infantry, and 
to 12 for cavalry or artillery. A soldier could then 
either quit the dmiy without pension, or re-engage 
for the remainder of 21 years, at tiie expiration 
of which time he was entitled to a pension for 
life ; and in 1868 twopence a day was added to 
the pay of every soldier so re-engaged. This 
system was not compatible with the formation of 
trained reserves, with which to bring the army 
to fighting strength in the event of war, and in 
consequence the ‘Army Enlistment Act’ of 1870 
was passed. Under this act men still enlist for 
12 years, but with the understanding that 7 yeare 
or less shall be passed with the colours, and the 
remainder in the reserve. This is known as ‘ short 
service and a reserve of trained soldiers has thus 
been formed who are liable to be called back into 
army service if gi-eat emergency arises during their 
reserve service. The Army Act of 1881 contains 
the law relating to enlistment. The Eecruit (q.v.) 
no longer receives from the recruiting-sergeant the 
shilling which formerly obliged him to appear before i 
a ma^strate and take the oath, or pay a fine of 
twenty shillings. Now he is not deemed to be 
enlisted until he has voluntarily appeared before a 
magistrate, commanding officer, or other authorised 
person, who puts to him a series of authorised 
questions, and satisfies himself that the man is not 
under the influence of liquor. The recruit then 
signs the declaration, takes the oath, and is 
attested. A false .answer to questions put on 
attestation is, punishable by a civil court or court- i 
martial. At any time within three months of his 
attestation if a recruit p.ays a sum not exceeding 
ten pounds-he is entitled to be discharged, unless 
the country is at war. A man who has received I 


j)ay as a soldier is deemed to be enlisted, even 
though he has not been attested, but can claim his 
discharge at any time within 3 months. An 
apprentice can be claimed by his master within 
one month of his enlistment, but must be under 21, 
have been bound by regular indenture for 4 years, 
and under 16 when so bound. Militiamen enlist for 
a tenn of 6 years, and may then re-enrol for another 
term of 6 yeara. See Desertion, Discharge, 
Foreign Enlistment Act, and Recruit; and 
for the manning of the navy, see Navy. 

Enna. See Castrogiovanni. 

Ennemoser, Joseph, a medico-philosophic 
writer, was born in 1787 at Hintersee, in the Tyrol, 
and commenced his medical studies at Innsbruck 
in 1806. On the rising of the Tyrolese against the 
French in 1809 he foflowed Andreas -Hofer as his 
secretarjf; at the close of the war he went to 
Erlangen, and subsequently to Vienna, for the 
purpose of concluding his studies. In 1813 he 
raised a company of Tyrolese marksmen, who were 
of great service cluring the campaigns that followed. 
After the peace of Paris he finished his curriculum 
at Berlin, and devoted himself to the study of 
animal magnetism. In 1819 he was made professor 
of Medicine at Bonn, where he lectured until 1837 ; 
he then practised for a time at Innsbnick, but in 
1841 removed to Munich, where he obtained a 
great reputation by the application of hypnotism 
as a curative power. He died 19th September 
1854. Among his numerous writings Der Macinet- 
isintts in seiner geschichtlichen Entiviekehmg (Leip. 
1819) is reckoned his principal work. 

Ennis, a municipal borough of County Clare, 
Ireland, on the Fergus, 25 miles NW. of Limerick, 
and 151 WSW. of Dublin by rail, is a neat 
town, with some good houses. Here are the 
Catholic cathedral of Killaloe diocese, a fine court- 
house, the Clare lunatic asylum, large flour-mills, 
a school founded by Erasmus Smith (1689), a 
column to O’Connell (1863), and a memorial to tlie 
‘Manchester martyrs.’ Till 1885 Ennis returned 
one member to parliament. Pop. (1851) 7840; 
(1881)6307. 

Eniliscortliy, a market-town of Wexford, 
beautifully situated on the navigable Slaney, 78 
miles S. of Dublin by rail. A cmciform church by 
Pugin, with a good, spire, is the principal edifice. 
There is a large cbm-trade. Pop. ( 1851 ) 5993 ; 
(1881) 5666. Enniscorthy grew up round a castle, 
still entire, founded by Ra3miond le Gros, one of 
the early Anglo-Noi-man invaders. Cromwell took 
it in 1649; and the rebels from Vinegar Hill (q.v.) 
stormed and burned it in 1798. 

Enniskillen, a municipal (till 1885, also parlia- 
mentary) borough, .the capital of County Fer- 
managh, 87 miles WSW. of Belfast, and 117 NW. 
of Dublin bj" rail, is beautifully situated on an 
isle in the river between Upper and Lower Loughs 
Erne. Around are richl.v cultivated eminences and 
manj' fine mansions ; whilst among its own edifices 
are the Protestant and Catholic churches (the latter 
a fine modern building), the large bairacks, a lofty 
monument to Sir Lowrj’ Cole, and the Roj-al Portora 
School. The chief manufactures are cutlery and 
straw-plait. Pop. ( 1851 ) 5792 ; ( 1881 ) 5712. Ennis- 
killen is famous for the victorj', in 1689, of the 
troops of William III., under Lord Hamilton, over 
a superior force of James II., under Lord Gahnoj-. 
The banners taken in the battle of the Boyne hang 
in the town-hall. The regiment of Enniskilleners, 
or 6th Dragoons, was first instituted from the 
brave defenders of tbe town. 

Ennius, one of the earlie.st Roman ^ets, the 
father of the Roman Epos, was boni at Rudia?, in 
Calabria, about 240 B.C., and was probably of 
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Greek extraction. He is said to have served in 
tlie wars, and to have risen to the rank of 
a centurion. In Sardinia he became acquainted 
witli Cato the Elder, and returned wth him to 
itonie when about the age of thirty-eight. Here 
he gained for himself the friendship of the most 
eminent men, among them Scipio Africanus the 
Elder, and attained (what was then e.xceedingly 
rare in the case of an alien) to the rank of 
a Roman citizen. He supported himself in a 
decent but humble manner by instructing some 
young Romans of distinguished families in the 
Greek language and literature, his accurate know- 
ledge of which explains the influence he had on 
the development of the Latin tongue. He died 
when he had attained the age of seventy, about 
170 B.c. His remains were inten-ed in the tomb 
of the Scipios, and his bnst was placed among 
those of that great family. Ennius tried his 
powers in almost eveiy species of poetrj', and 
although his language and versification are rough 
and unpolished, these defects are fully compen- 
sated bj' the energy of his expressions and the fire 
of his poetry. His poems were highly esteemed 
by Cicero, Horace, and Virgil : the last, indeed, 
frequently introduces whole lines from the poetry 
of Ennius into his own compositions. His memory 
seems to have been lovingly cherished by his 
countrymen : Noster Ennius, ‘ Our Ennius,’ they 
used to call him. Of his tragedies, comedies, 
satires, and particularly of his Annalcs, an epos 
in 18 books, only fragments are extant. What 
adds to our regret is tiiat it is believed his whole 
works were extant as late as the 13th centuiy. 
The fragments have been collected and edited by 
Valilen (1854) and by Lucian Muller (1885); the 
dramatic fragments by Ribbeck (1873). See also 
Lucian Muller, Quintus Ennius (1884); Ribbeck, 
Bomischc Tragodic ( 1875 ) ; Sellar’s Boman Poets 
of the Bcpuhiic (2d ed. 1881); and Simeox’s fi’w- 
iory of Latin Literature (1882). 

E111I89 a river of Austria, rises at the northern 
base of a branch of the Noric Alps in the crown- 
land of Salzburg, 12 miles S. or Radstadt, and 
Hows 190 miles (only the last 20 navigable) in a 
general northerly direction, till it joins trie Danube 
a few miles below Linz. Its chief aflluents are the 
Salza and the Steier. From ancient times the 
Enns has formed the boundary between Upper 
Austria (Ober der Enns) and Lower Austria (Unter 
der Enns). Having mostly a rapid fall, it is 
chiefly important from the valuable water-power 
which it supplies. 

Enoch, ‘the seventh from Adam’ (Jude, xiv.), 
‘walked with God’ (Gen. v. 21-24), and, after a 
life of 305 years, ‘ was not, for God took him ’ — i.e. 
(according to Heb. xi. 5) ‘was translated that he 
should not see death.’ This early tradition recoixlcd 
in Genesis is a significant e.xprcssion of the faith 
that man when he has attained to true unity with 
God is cap.ablo of an eternal divine life. It is 
jirobable that the number of the ye.ars of Enoch was 
ui some way connected with the number of days 
in the solar year. Partly from this, and p.artly 
froin the interpretation of his name (Heb. JIanokh) 
as ‘ initiated,’ arose the later Jewish legend that 
Enoch had invented writing, arithmetic, astrology, 
and astronomy. He was held to Iiave predicted 
the Hood, .and to be the possessor, through revela- 
tion, of the knowledge of all mysteries in lie.aven 
and earth. Ry the Arabs he is* called /rfrfs (‘the 
experienced’ or ‘learned ’).— Enoch is the name of 
three other persons in the Bible, one of them lieing 
the eldest son of Cain (Gen. iv. 17). — For the Glas- 
gow ‘St Enoch,’ a comiption of ‘St Thenaw,’ the 
name given bv St Serf to St Kentigem’s mother, 
see the article Kkntigep.X. 


Enoch, The Book of, purports to be a seiies 
of revelations made to Enoch both in heaven and 
on earth. Its contents embrace an apocalyptic 
history of the kingdom of God, and of the secret 
origin of the laws of nature. 'The book is not alt 
by one author, and its various parts are largely 
interepersed with interpolations. It luas been 
divided by scholars into (1) an original writing, 
consisting of chapters i.-xxxvi. and Ixxii.-cv., 
of which at least cnaptere Ixxxv.-xc. date from tlie 
last third of the 2d centuiy B.C. ; (2) three aJk- 
gories, which are probably pre-Christian writings, 
but not earlier than the time of Herod, embracing 
chaptem xxxvii.-lxxi., with the exception of later 
chaptere liv. 7-lv. 2, and Lx. C5-lxLx. 25, which 
are distinguished as (3) the Noachian portions, 
because they purport to have been wntten by 
Noah. To these last should be added chapters 
cvi. crii., and the still later chapter cviii. 

The Book of Enoeh, which, according to Dill- 
mann, is of Palestinian origin, foniis one of the 
richest sourees for the knowledge of Jewish theology 
and speculation in the last ages before Christ. 
It was mucb used in Jewish and Christian writings 
of the first five centuries of our era, and a passage 
from it is quoted in the Epistle of Jude (verses 14, 
15 ). Yet from about 800 A.D. the book disappeared, 
and only a few fragments of a Gieek version (prob- 
ably from a Hebrew or Aramaic original) were 
Imown till the year 1773, when three ^ISS. of an 
Ethiopic translation made from the Greek were 
brought by the traveller Bruce from Abyssinia. 
An Englisb translation by Archbishop Lawienco 
appeared in 1821 (Ethiopic text, 1838). The best 
edition is that of Dilhnann, based on a collation 
of five MSS. (Leip. 1851), which, with. hU German 
translation (1853), has formed the foundation of all 
subsequent studies on the book. 

See Drummond, The Jewish ilfmiah (1877); DisscU, 
The Apoa’vpha of the Old S'esMment (New "iork, low); 
Schodde, The Book of Enoch, a translation with introduc- 
tion and notes (Andover, 1882); vol iii. of St.anicj s 
Jcioish Church (new ed. 1883) ; and the account both of 
the book and of the recent literature rebating t^o it in 
Schui-ei-’s History of the Jcicish People in the Time 01 
Christ (Eng. trans. 2d div. voL iii. Edin. 188G). 

Elios (the ancient /Enos), a seaport of the 
Turkish pirovince of Adrianople, on a rocky isthmus 
near the mouth of the Maritza, about 35 milM 
NW. of Gallipoli. It lias some trade in wool, 
cotton, leather, wax, &c., but its harbour is bo)' 
veiy sb.allow and choked tip with sand. 1 op. oUW, 
princiiially Greeks. 

Elu-iquez Gomez, Akto.nio (properly Exiti- 
QUEZ DE Paz), a Spanish poet, the son ot a 
baptised Portuguese Jew, was born at Sego'm 
early in the 17tli centim'. He entered the ari»>_ni 
his twentieth year, and rose to the rank of cniiiain, 
but in 1030 lied to Amsterdam, and, having tiic t 
luofe.ssed the Jewish faith, was in 18G0 ^Birncil 
effigy at a Seville auto-da-fc. The date - 
deatfi is not known. For his twenty -ttvo comciuc , 
of which some parsed as Caldeion’s, and his poem', 
see Ticknor’s llistory of Spanish Literature. 

En.sclie'ae, a town of Holland in the province 
of OvQiyssel, 30 miles ENE. of Zutplion. Leb' 
since its destruction by fire in 1802, it has la n- 
yam and cotton milk. 'Pop. 5004. 

Ell.signi was, until 1871, _ the title 
officers of the lowest coniniissioned rans in 
British infantry (tlie corre.sjionding ranK Uj 
cavalry being fcornet), because tlie.v carricu 
regimental Colours (q.v.) or cn.sign. •‘'‘’hb'-’".' 
was a duty attended with iiiueli G'^Bgcr wliu 
action, and considered highly I'OiiourahJe, 
coloui-s arc 110 longer taken into battle, and 
of the rank of cii.'igns and cornets are now c- 
puh-licntennnt“. 
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Ensign is also the name of the distinguishing 
flag on hoard ship. See Flag. 

Ensilage. See Silage. 

Enstatite. an important rock-forming mineral. 
It is essentially an anhydrous silicate of magnesia, 
but usually contains also small percentages of 
alumina and ferrous oxide. It belongs to the 
pyroxene group of minerals. 

Entablature, that part of a design in classic 
architecture which surmounts the Columns (q.v.), 
and rests upon the capitals. It is usually about 
two diametera of the column in height, and is 
divided in every style of classical architecture into 
three parts — architrave, frieze, and cornice. These 
parts vary in their relative proportions in different 
styles. In Doric architecture, for example, if the 
entablature be divided into eight equal parts, two 
of these form the height of the architrave, three 
that of the frieze, and three that of the cornice. 
In the other styles, the relative proportions are as 
three, three, and four. 
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Fig. 1. — Example of Doric Entablature. 

The Architrave is the horizontal portion which 
rests immediately upon the abacus of the column. 
It is usually ornamented rvith liorizontal mould- 
ings, Avith flat spaces or fascicc between. The upper 
moulding always projects farther than the others, 
so as to throw off the rain. Tliis moulding varies 
in different styles. In- Doi-ic ( fig. 1 ) it is a plain 
square projection, with small jiendants or gutta; 
under tlie triglyphs. In the, other styles it is 
generally an ogee or talon moulding. These 
mouldings are frequently enriched with leaf orna- 
ments, and in very florid designs the fascim ai-e 
also enriched. 

The Frieze is the middle portion of the entab- 
lature, between the top of the architrave and the 
bed of the cornice. In the Doric style it is 
ornamented with triglyphs or slight projections,'] 
divided by angular grooves into three parts. The 
spaces between the triglyphs (called metopes) are 
square, and are either plain or enriched, either with 
figure-sculpture, as in the Parthenon, or with bulls’ 
lieads, patera}, or other ornaments. In the other 
styles the frieze is never cut into portions, but is 
either left quite plain or ornamented with figure- 
sculpture or scroll-work. The fonner is most usual 
in Greek art, the latter in Roman. In late Roman 
works the frieze is sometimes swelled or made to 
project with a curve. 

The Cornice forms the upper portion of the entab- 
lature. It is divided into several parts. The lower 
moulding or mouldings resting on the frieze are 
called the bed-mouldings, the lower member of the 
. upper projecting part is c.alled the Corona ( q. v. ), and 
between the two there are frequently iutroduced 
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niodillions and dentil bands. The bed-moulding 
is generally of an oval or echinus form, and is fre- 
quently enriched with the egg and tongue or leaf 
ornaments. The upper moulding of the corona is 
generally of a cgma recta form (see (lOLUJiN, fig. 1 ), 
and is often ornamented with lions’ heads. These 
represent the openings through which the rain was 
at first led off from the roof-gutters cut in the top 
of this moulding, and were retained as ornaments 
after their original use was discontinued. The 
corona projects well over the frieze and architrave, 
and protects them from rain, while at the same 
time, by its broad shadow, it gives repose and 
variety of effect to the building. The soffit, or 
under side of the corona, is frequentlj^ panelled and 
ornamented with paterm. 

Origin.— The component parts of the entablature 
are said, with some appearance of truth, to owe 
their origin to the forms of the construction of the 
oldest temples. These were of wood, and were 
put together in the manner most natural for that 
material. The square beams laid across from post 
to post are represented by the architrave ; the 
triglj'phs of the frieze are copied from the ends of 
the cross-beams ; the cornice is taken from the 
boarding which covered the rafters and ties of the 
roof — projected so as to throw off the rain ; and the 
dentils and modillions show the ends of the rafters 
left uncovered. It is not supposed that these 
features were intentionally imitated by the classic 
architects, but that the original wooden construc- 
tion produced forms which were afterwards tradi- 
tionally though unconsciously followed. 

Whatever _ the origin of the entablature may 
have been, it is a remarkable fact, as connected 
with Greek and Roman art, how persistent the 
entablature was as a feature in the decoration of 
: all classic styles. So long as buildings consisted of 
one stoi-j' in height, this was quite natural ; but 
i after this simple system was abandoned, and when, 

' as in Roman architecture, several series of columns 
and entablatures were piled one above the other — 
not used constructionally, but simply applied to 
the face of the building— the coimce, frieze, and 
architrave still retained their places and propor- 
tions. In the revived Roman art of the 16th cen- 
tury the entablature was used in a manner still 
further remo\-ed from its original purpose (fig. 2). 







Fig. 2. — E,xample of Composite Entablature. 

The strict proportions of the various parts were 
entirely lost sight of. The frieze was increased 
in height, so as to admit of small -windows, to 
light the Entresol (q.v.) or mezzanine, and in 
the French and English forms of the Renaissance 
the various members become still more attenu- 
ated and altered from the original design (see 
Renaissance). But in no modification of classic 
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arcliitectui'e, however debased, is the entablature 
■wanting. The architrave, frieze, and comice are 
essential portions of every classic design. 

Entada, a genus of leguminous climbing shrubs 
(sub-order Mimosete) remarkable for their great 
pods. The egg-sized seeds of E. gigalobiiim are 
carried- by the Gulf Stream not only to the 
Canaries, but to Nova Zembla, -ivhere their occur- 
rence suggested the name of'‘ Chestnut Bay.’ 

Entail. The desire to preseiwe in our own 
family land which we have either inherited or 
acquired appears to be inherent in the human 
mind. Arrangements of this nature were not 
knouTi to primitive peoples, among rvhom land 
descended according to strict customary rules 
which could not be altered by the act of an 
individual oivner. In some of the ancient Greek 
states owners of property were permitted to 
name successora to their estates, and to appoint 
a substitute who should take the estate on the 
failure of him first named. The substitute so 
appointed was permitted to succeed on the death 
of tlie institute (as he was called) without leaving 
issue or without alienating the estate. Under the 
Roman law the practice of .settling land upon a 
series of heirs, by means of Fidcicommissa (q-v.), 
grew up, and was sanctioned by the state. These 
deeds, m their early form, contained merely a sub- 
stitution of heirs. But by the later law a much 
fuller form of settlement was admitted, whereby 
the estate was protected from every sort of aliena- 
tion. The limitation to a particular line of descent, 
the prohibition to alienate or burden with debt, 
and the still more peculiar feature of the declara- 
tion of forfeiture in case of non-compliance are 
to be found in both forms. There are, however, 
two points in which the Roman law dilTered from 
modem laws of entail. It did not recognise the 
right of Primogeniture (q.v.), and after the legisla- 
tion of Justinian the limitation of the deed was 
restricted to four generations. For the right of 
primogeniture, as recognised in deeds of entail, we 
are indebted to the feudal law. That system, 
which has united with the civil law to form a basis 
for the codes of modern Europe, did not, in its 
original form, recognL«e the right of a holder of 
land to alienate his feudal benefice, or even to alter 
the succession, because on the failure of heirs the 
feu returned to the superior. But the right of the 
eldest son to represent his father, both in the duties 
and privileges of the fief, if not an original principle 
of the system, was universally recognised in the 
days of its greatest power. 

in England, the Saxons scorn to have prohibited 
the alienation of lands by those who had succeeded 
to them under condition that they should not 
alienate. The law of primogeniture was not 
recognised. But after the Norman Conquest 
feudal grants were often made ‘ to A and the heirs 
of his body,’ or ‘ to A and his heirs, if he shall have 
heirs of his body.’ The estate tlius given was 
regarded as a fee-simple conditional ; on the birth 
of an heir of his body, A would acquire the fee ; 
and, like other owners in fee after the 13th cen- 
tury, he was at- liberty to alienate. To prevent 
this, the feudal lords obtained the enactment of 
the statute Ec Donis, by which it was directed 
that the fee given with the words above quoted 
should in all cases de.-fccnd according to the fomr 
of the gift ; so that, in the case supposed, A would 
not have a fee-.simpio, an c.state to him and his 
heirs-gcneral, which he was free to alienate, but a 
fcc-t.ail — i.e. a fee taillf or cut doum, whicli he 
cotild not .alienate so as to bar the rights of his 
i^suo. Under the st.atute, lands might be settled 
in f.ail, or in tail male, or in tail si'ccial— i.e. on a 
man and the heirs of ids body by a particular wife. 


A settlement in tail special was somewhat analo- 
gous to a settlement in Frankmaniage (q.v.). 

The restraints on alienation thus impo.scd were 
contrary to sound poliejq and the courts pennitt^ 
tenants in tail to bar or cut off the entail ; a tenant 
in possession -was pemiitted to bar all riglits of 
other persons, and so to turn his own estate into 
a fee-simple. From the time of Edw.ard IV. donn 
to 1833 this was effected by means of fictitious 
actions, called Fines and Recoveries; for these 
cumbrous and expensive forais the 3 and 4 'iYill. 
IV. chap. 74 substitutes a simple disentailing deed. 
A strict settlement of land usually begins with an 
estate for life to an existing person, followed hy an 
estate tail to his son. When the donee of* the 
estate tail comes into possession, he can disentail 
and alienate at his own discretion. If not in pos- 
session, he can dispose of his own rights and those 
of his issue ; but lie cannot destroy the ent.ail, so 
as to bar remaindermen and reversioners, and turn 
his estate into a fee-simple, unless with the con- 
sent of tlie ‘protector of the settlement,] who is 
usually the tenant for life. An estate tail is a fiep- 
hold of a limited description. Tenant in tail in 
possession may commit Waste (q.v.). Fornieily, 
an estate tail was not liable to the debts of tlie 


tenant, but by 1 and 2 Viet. chap. 110 this lestnc- 
tion has been removed. Copyhold lands have been 
held not to fall under the operation of the statute 
De Donis. A limitation, therefore, which in a free- 
hold creates an estate tail, in copyhold lands 
creates a fee-simple conditional, according to the 
old common law, except ■where the custom of the 
manor is to the contrai-j'. But, by tnist-convey- 
ances, copyhold estates may be settled in the same 
way as freeholds. The rules against Peqiotuilics 
(q.v.) prevent property from being tied up for an 
indefinite period; but family estates aie usually 
re-settled by owners and heirs of entail ‘in each 
generation. Lord Cairns’s Settled Land Act, ISS‘2, 
has given to tenants for life absolute power of 
sale upon notice to the tnistees of the sottje- 
ment, and ■without petition to the court, the pneo 
being invested for the persons interested under 
the settlement. By a series of statutes in Eng- 
land, tenants for life have also received largo 
poivers of managing and improving their estates. 

In Scotland, as in England, entails appear first 
to have taken their rise from the feudal u‘=.agei’i 
and from the Roman law, the forms of which were 
closely followed bv conveyancers. It has been 
obsen’ed by Lord 'Karnes that, while the feudal 
system -was in its ■vigour, every estate was in fact 
entailed, bec.ause no proprietor had any P}’"’®'’,,® 
alter the order of the succession. But when tuc 
stricter feudal iirinciples gave ivay, and the 1'®''®’’ 
of alienating laud began to be recognised, tuo 
holders of estates sought by deed to secure m 
their own families the lands which they po’-ceveu. 
The form first adopted for this puiqiosc ■w'w tit 
simple destinatiou, whereby the estate 
limited to a particular series of heirs, without pr • 
hibition to alienate, or declaration of forfeiture i 
contravention of the will of the grantor. In iii 
form the deed must have re.'-emblcd the car 
English entails. The feudal law of primogcnit 
having been received ns a principle of common la , 
the cst.ate would naturally descend from fatber 
son in the line indicated' by the deed. ‘iT’ , 
was held that those succeeding under rf^s < 
■were not restrained from alienating, the > 
of adding proiiibitory clauses "-u-s intrrwu • 
Entails in tliis form were held to bind the 1 
from granting gr.atuitoiis alien.atioim ; ‘’ur 
not restrained from selling the estate, or min 
ing it with debt. E,arly in the 17th 
further addition w.as made to the form oi 
deed by the introduction of irritant and rC'om 
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clauses — i.e. clauses declaring tlie act of alienation 
to be null, and to infer the forfeiture of the estate. 
The form thus adopted, which resembles closely 
the form of the Roman deed already noticed, was 
fortified by a decision of the Court of Session on 
the Stormonth entail in 1662, holding that an 
estate so protected could not be attached by 
creditors. This decision created much difference 
of opinion amongst lawyers as to the power of the 
grantor thus to protect an estate from the onerous 
act of the heir. In consequence the famous 
Scotch Entail Act, 1685, chap. 22, was passed, by 
which it was enacted that an estate conv’eyed by a' 
deed fortified by prohibitory, iiTitant, and resolu- 
tive clauses, and recorded in a particular register, 
should be effectually secured in the line of destina- 
tion. This act has always been most strictly 
viewed by Scottish lawyers ; and entails which 
have been found deficient in any of the prescribed 
requisites have been regarded by the courts as 
utterly ineffectual. The operation of the old entail 
act was found, notwithstanding, to be of the most 
oppressive character. Statutes were in consequence 
passed from time to time, empowering heirs of 
entail to exercise larger powers of ownership than 
could be granted under the Act of 1685, and to 
make provisions for their families. Chief among 
these were the Montgomeiy, tlie Aberdeen, and 
the Rosebery Acts. At length, by 11 and 12 
Viet. chhp. 36 (known as the Rutherfurd Act), the 
^ower of fettering lands by a strict entail has been 
finally destroyed. By this act, heirs under an 
existing entail may disentail, with the consent of 
certain heirs next in succession ; and in all entails 
made after 1st August 1848, and also in old entails 
where the heir in possession was born since 1st 
Augus't 1848, the heir of entail in possession may, 

■ by means of a simple deed of disentail, free his 
'estate from the restrictions of the entail. A 
statute in 1875 gave the heir in possession larger 
■powers of permanent improvement and' the right 
of’ buying out the interest of the next heirs at a 
compulsory valuation; and the Entail (Scotland) 
Act, 1882, gave further powers of disentailing in 
the case of entails made since 1848, and in all 
cases a practically absolute power of sale to be 


See IVilhams’s Principles of the Laic of Real Property ; 
Sandford’s History and Law of Entail in Scotland; 
Reports by H.M. Consuls on Systems of Land Tenure 
(1870) ; and Cobden Club Essays on the same subject. 

Entellns Monkey, or H.-inujian (SemnopMc- 
cus Entcllm), the most sacred monkey of tlie 
Hindus, worshipped as half divine, and regarded 
as the host of ancestral souls. The body is 44 feet 
in length, from ashy-gray to dirty yellow in colour ; 
the face is dark, with bushy grayish-white whiskei-s ; 
and the tail is longer than the body. Entellus 


Entellus Monkey [Scinnopithecus Entellus). 

monkeys live in troops, are noisy and quarrelsome, 
and do much mischief near towns and plantations, 
but are nevertheless reverenced and petted. Their 
home is in the ‘hot tropical iDlains of the north- 
western Gangetic provinces,’ but they , have been 
introduced elsewhere. They are sometimes con- 
fused with the Langoor, and probably with others. 
For the mythology, see Hanuman. 

Entente Corcliale (Fr., ‘cordial understand- 
ing ’), a term which originated, according to Littrd, 
in the French chamber of deputies in 1840-41, and 
which has been used especially to denote the 
friendly relations and disposition existing between 
France and Great Britain. 


exercised on petition to the court, the price being Enteric Fever. See Typhoid Fever. 
invested' for behoof of the heirs of entail. From Entcri'tis (Gr. enteron, ‘an intestine’), in- 
statistics returned to parliament in 1882, it appeared llammation of the bowels. Under this name are 
that disentailed laud was rapidly re-entailed in grouped cases of every possible degree of severity. 
Scotland. ' In the slighter forms the symptoms are, generally 

In America, before the Revolution, the English speaking, lassitude, loss of appetite, foul tongue, 
law as to estates tail prevailed. But in the United vomiting (if the upper part of the intestine be 
States, the law of entails has been gradually aban- affected), griping pains, diarrhoea (if the lower part 
cloned by the several states ; ancl property can now be involved). Such cases are very rarely danger- 
be fettered to a limited extent only, by means of ous, except in young children ; for their treatment 
executory Devises (see Will). In Germany, family the measures recommended under Diarrhoea are 
settlements of a very strict character, and ‘ private usually effective. The severer forms of the disease 
laws ’ regulating the descent of property in certain usually depend either on external injury or on 
noble houses, are permitted by the laws of some internal mechanical causes. It is often associated 
■of the states which form the German empire, with Peritonitis (q.v.). The treatment must depend 
In France, the power of creating entails has on an accurate diagnosis, often a matter of extreme - 
varied much at clifferent periods, from the right difficulty. The symptoms are pain, tenderness, 
to make a perpetual entail, which appears to fever, jirostration ; generally obstinate vomiting 
have been the original principle, to a limitation with constipation, owing to jiar.alysis of the portion 
to four, and at one time to two degrees. But of gut affected ; and rapid failure of strength, with- 
by the Code Napoleon, arts. 896-897, entiiils are out delirium or insensibility. If enteritis does not 
now absolutely prohibited. In Spain, also, entails, arise from mechanical obstniction, it may be com- 
till then permitted ' under certain restrictions, bated by hot fomentations, with moderate leeching 
were eiitirmy abolished by the Cortes in 1820. and counter-irritation, and the_ internal adminis- 
Thus it will be seen that the right of securing tratioh of opium. _ Injections of warm water, or of 
land in a particular family, udiich commends asafcctida and tuipen tine (see Clyster), should be 
itself to the natui-al feelings, has been found so at the same tiine given toplear the lower bowel ; 
oppressive in operation, and so injurious to the and all purgatives, except in some c-ases castor-oil, 
public interest, that, after an existence of more should be avoided. The disease is, liowe%'er, one of 
than 600 years, it has been practieally discarded great danger, often rapidly fatal, and should never 
almost simultaneously by the general consent of be incautiously treated with domestic remedies, 
modern nations. •I'* Loiccr Animals. — Among horses, inflam- 
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Illation of the howels generally results from some 
error of diet, such as a long fast followed by a large, 
hastily devoured meal, such as raw potatoes, boiled 
or indigestible and easily fermentable food, or large 
dranglits of water at improper times. M'hen thus 
produced, it is frequently preceded by colic, affects 
chiefly the mucous coat of tlie_ large intestines, and 
often nins its couree in from eight to twelve hours. 
With increasing fever and restlessness, the pulse 
soon rises to 90 or upwards, and, unlike what 
obtains in colic, continues throughout considerably 
above the natural standard of 40 beats per minute. 
The pain is great, but the animal, unless delirious, 
instead of recklessly throwing himself about, as in 
colic, gets up and lies down cautiously. Respira- 
tion is quickened, the bowels torpid. Cold swe.ats, 
stupor, and occasionally delirium, precede death. 
"When connected with, or ocouning as a sequel to 
iniluenza, laminitis, and other complaints, the small 
intestines are as much affected as the large, and the 
peritoneal as well as the mucous coat of the bowels. 
\Vhen the animal is seen early, whilst the pulse is 
still clear and distinct, and not above 70°, and the 
legs and ears warm, bloodletting is useful, as it 
relieves the overloaded vessels, and prevents that ex- 
travasation of blood which speedily becomes poured 
out in the interior of the uowels. Tliis disease 
should be treated as follows ; Care should be taken 
not to furtlier irritate the bowels bj^ the administra- 
tion of purgative or even aperient medicities, as the 
supposed constipation is due to the bowels having 
lost their function — loss of function being one of the 

S henomena of inflammation— and not to a diy con- 
ition of their contents. Anodynes and sedatives, as 
laudanum in two-ounce dose.s, "or belladonna extiuct 
in two or three drachm doses, should be repeated 
every two hours until pain is relieved, hlorphia and 
atropia subcutaneously injected are also now largely 
usctl by veterinarians with fomentations to the 
surface of tlie abdomen and an occasional clyster of 
warm water. No attempt should be made to force 
the bowels to action after api)arent recovery, or the 
inllammation may bo re-e.xcited. 

Enteritis in cattle is mostly produced by coarse 
wet pasture, acrid or poisonous plants, bad water, 
and overdriving. The symptoms arc fever and 
thu-stj a quick brrt rather weak pulse, restless 
twitching rrp of the hind limbs, tenderness of 
the belly, moaning and grinding of the teeth, 
and _ torpiditj’ of the bowels. Calves generally 
die in three or four days, other cattle in ,a week or 
nine days. Enteritis in sheep mostly occur-s in cold, 
exposed localities, and where Hocks are subjected 
to great privations or improper feeding. The 
sym])toms and treatment re.semble those of cattle. 
The treatment prescribed for the horse is applicable 
to the cow, the doses being one-tliird larger. 

Eiitci'oirnciista, a class of wonn-like animals, 
including iJalanoglossus (q.v.) and Cephalodiscus 
(n.v.). It is of great zoologic.al importance because 
of the-characters in which the luembera resemble 
vertebrates. Tlie name, literally ‘gut-breathers,’ 
refers to the paired respiratory pouches oi»ening 
from the front part of the alimentary canal. 

Eiifoluology (Gr. ciitomoii, ‘an insect,’ lojos, 

‘ a discoui-se ’), the study of Insects (q.v.). 

EnfoiuostracJl» a general name for the lower ! 
<)nlers of Crustacea, including Phyllo|)ods, Ostra- 
cods, Cojicjiods, and Ciiripedcs. See Cnr.sTACKA. 

Iviilopliyto.s, See Paiiasiti.sm ; also Plaxt.s 
(lllSKASltS or), EUNOI. 

riiit 07 .oa< internal parasites such as Tapeworms 
(q.v.). See Pauasitis.m. 

lliitr’aotc* in Music, is an instrumental jncce, 
compo-ed in the form of .a short symjihony or over- 
ture, to be performed between the acts of a play. 


Entrecasteaiix, See D’Ea-toecasteaux. 

Entrc Douro c Dliiilio, or, as it is fre- 
q^uently called, jSIixho, a province of Portugal, in 
tlie extreme north-west of the country, is houndtHl 
' on the N. by the river Blinho, and on the S. Iiv 
the river Douro. Area, 2810 sq. m. ; pop. (KSSf) 
1,014,768. It has been called the Paradise of 
Portugal. The climate is agreeable aiul healthy. 
The ciiief productions are wine, oil, flax, iiiai/e, 
wheat, barley, oats, and vegetables. Wine is 
shipped largely at Oporto, the capital. Along the 
coast are numerous fisheries, at which great munlieis 
find employment. The province of hlinho consists 
of three districts, Braga, Vianna, and Oporto. 

Entrenchments are the earthen parapets 
thrown up to give cover against the enemy’s fire, 
and the ditches or trenches from which the earth 
is obtained for them. They may be cither of 
the most hasty or of the most deliberate kind. 
Of the former class are the various patterns 
of shelter-trench, in which the men stand, kneel, 
or lie in the trench 1 foot 6 inches to 3 feet deep, 
anf} fire orer a parapet 2 loot d inches to 3 Sect 
9 inches above the •ground-level, and also the 
different saps used for siege purposes, in which the 
trench fonns the roadway toiVards the fortre.'s 
attacked, and the parapet gives cover to the troops 
using it. The delibeiate kind include all field and 
permanent works, having a thick parapet of con- 
siderable height, over which the men fire, and by 
which they are protected, while the ditch from 
which the earth for the parapet has been dug foiins 
an obstacle in its front (see EoutificatioN). The 
term is also used for any fence, building, wood, or 
other n.atural cover that has been scientifically 
prepared for defence. 

Enfre Rios (‘between rivera’), a province of 
the Argentine Republic, in the ‘ Jlesopotaniia 
Argentina,’ between the Parami and the Uruguay 
(whence its name). Estimated area, 29,021 sq. m., 
or a little larger than _ ..r— iiir: 

Portugal; pop. (1886) ^ 

180,000. The country is c \ v- 

chiellv pa.storal, but in /■ 

1888 "there were 326,000 
.acres under cultivation, 

260,000 being devoted to i-. - P I 

maize and wheat. The »' 

province is fertile and well ] j |'| - _ j 

watered, being even .sub- M k W- 1 

ject, in the .south, to annual ■ rap . r ™ 7 ‘._ 

floods ; nevertheless, the 

climate is very he.althy. -jl CH 

Lime and gypsum arc 

worked. In 1887 the jiro- 

vince had 233 milc.s of j'jj g Tr^ 

railw.ay. The caiutal is ' 'J 

Pnr.ana ( q.v. ). | J IHH tfiB! 

Entresol is a low stoiy 
between two main stories (kslpP-U T 

of a building, generally 
above the first story, but .jC 

in London most usually 

bet'ween the ground-floor 

and the firat story. Mezzo- n, EntrcfoL 

nine is another "name for , . , „ 

the entresol, as also for its low, broad wiuuo"r- 

Entro]>iiiiii, or ExTitorioN (Gr. aj 

irepit, ‘ I turn ’ ), in ver:-ion of the edge of the <•. 
consequent either on lo.ss of Mib-hance on itj' , 
surface, or on cxce.ssivc .action of the nimri ( ^ 
orbicularis palpebranim) which clo'-p the i"i'- . •; 

cvelashe.s are turnc(l inwanls and pub "1 , . “ 
globe during the movements of the tlr' 

muoh irritation, and sometinie-s opacitt , 

corne.a. i'emiiorary relief may rn,->iA 

plucking out the misdirected lashc-s by tlie 
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but the radical cure of severe entropium requires 
a cai;eful adaptation of the surgeon’s art to the 
circumstances of the particular case, and should 
not be attempted by unskilled hands. The most 
common cause of entropium is granular conjunc- 
tivitis. See Eye (Diseases OF). , 

Entry? Forcible. See Forcibi.e Entry. 

Envelopes. Until the introduction of the 
penny -postage system, envelopes for written letters 
were very little adopted ; it was far more customary 
to secure by wafer or sealing-wax the folded sheet 
of iraper on which the letter was written. When 
the postage was rendered uniform for all distances, 
and prepayment enforced, or at ]ea.st recommended, 
it was supposed that stamped envelopes would be 
convenient coverings for letters, sealing the letter 
and paying the postage at one operation. These, 
however, were soon found to be inconvenient,- and 
the gi-eat development of envelope manufacture 
has taken 23lRce in the direction of unstamjied 
varieties of envelopes, to which, of course, adhesive 
stamps can be attached. During the last half-cen- 
tury this development has taken jilace to an extent 
that no one could have contemplated. Several 
large firms in England and Scotland, as well as 
abroad, are engaged in it, and the quantity of 
envelopes turned out is simply enormous; the 
largest producers being Messrs Pirie of Aberdeen, 
whose turn-out amounts to upwards of thirteen 
millions per week. 

In the manufacture of envelopes, the web of 
paper is first cub by machine-power, sometimes 
into rectangular, but more commonly into lozenge 
or diamond-shaped sheets of large dimensions. 
These sheets are then placed in convenient piles, 
and each pile is placed under a series of dies, 
which are pressed by steam-power down through 
the pile, thus cutting out a number of very much 
sniatler sheets, termed ‘ blanks,’ of the exact sliape 
of the required envelope, when unfolded and spread 
out flat. The next process is that of folding and 

f umming, which is done by hand, or by machine, 
ut chiefly by the latter. In iiand-folding, girls 
fold with wonderful rapidity, having guides to aid 
tliem in folding at tlie proper place ; and tlie gum 
is applied to the various parts with a small brush. 
This in-oeess is, liowever, so very slow that it has 
now been almost superseded by machine folding 
and gumming. In machine-folding tlie process is 
as follows ; The blanks are jrlaced in a pile on the 
front part’ of the machine, which is .self-feeding ; 
the machine being set in motion, the automatie 
feeder comes forward, and, in lifting the blank, 
gums the bottom flap, at the same time gumming 
the upper or open flap, and deposits the blank in 
an open frame. A plunger descends and forces the 
blank through the frame to a door. Folders press 
down the four flaps, fastening the lower one only, 

■ the door is lowered, and the enveloiie is by this 
action dropped into an endless chain, where it is 
lield in position by means of pins. The envelope 
then passes tlirough a drjing process, and comes out 
at the other end of the machine ready to be jiacked 
up and despatched. The quantity of envelopes 
that can be made on such a machine is ninety per 
minute. AYhere twelve of these machines are 
working at once, it will be seen that a million 
envelopes are put out of hand in a very short time. 
Nearly a million and a half of enveloped letters 
pass through the post evei-y day in the United 
Kingdom, most of the envelopes 'for which are of 
home nianufaetiire ; and besides this, a large export 
tr.ade is maintained. The stamped envelopes all 
go to Somerset House, to have the stamp impressed 
upon them, which is done by a beautiful machine, 
chiefly invented by Mr Edwin Hill, in which em- 
bossing and colour-printing are ingeniously com- 


bined. These envelopes are sold by the Stamp- 
office, between which and the Post-office a mone- 
tary adjustment becomes necessary. 

Eliviroilineilt, a modern term for the influ- 
encing siiiToundings of an organism. Neither plant 
nor animal can be understood as a rounded-off 
unity ; the whole life or function is made up of 
action and reaction between the organism and its 
environment. Streams of matter and energy from 
without preserve the relative constancy of the 
organism, as of a sjiecial wave-crest in the sea ; 
while changes in the streams have their correspond- 
ing_ changes within. The plant or animal has 
obviously a strong unity of its own, but even that is 
in jiart due to ancestral welding under the hammers 
of the environment. It may seem, too, to vary of 
itself like a fountain in the air, but throughout all 
its rises and falls there blows the wind of the 
environment. The influence of outside conditions 
has been recognised bj' most naturalists from the 
time of Hippocrates, and is taken for granted in 
our eveiyday speech and action. • There is con- 
siderable ditterence of opinion, however, as to the 
imimrtance and degree of this influence. Thus 
Buffon, Treviranus, and Geoffrey St Hilaire 
regarded the surroundings as directly hammering 
changes on the organism ; while to Erasmus Darwin 
and Lamarck internal changes arose as indirect 
functional results of new environment. Charles 
Darwin allowed a measure of truth in both these, 
positions, but emphasised the indirect destructive 
action of the animate and inanimate environment 
in the struggle for existence. These three posi- 
tions are still held, some emphasising one, others 
another, the majority combining the three (see 
Evolution). 

The external influences may be classified in four 
groups: (.1) Molar or Mechanical; (2) Chemical; 
(3) Molecular or Physical ; (4) Vital or Animate. 
A few instances of eacli kind of influence will be 
given ; for details, the reader must be referred to 
Semper’s Animal Life, and an appendix paper to 
that classic work. 

(1) Molar or Mechanical Influences. — Confined 
space brings about a dwarfed brood. Currents 
mould tlie sponges and corals, chisel the shells, cut 
up the water leave;? ; and the wind blows the trees 
out of shape. Vertical pressure may broaden out 
the form or produce latent life ; while the very 
weight of structures effect.s many changes, from 
the mode of an egg’s dividing to the slope of a 
tree’s branches. On tlie whole, howei-er, the 
mechanical hammers effect least. 

(2) Chemical Influences. — Subtler but more 
potent are the influences which we gioup together 
as chemical. Good aeration — i.e. abundant oxy- 
gen — quickens development and stimulates the 
whole life. The ‘ vital combustion ’ is more najiid. 
In drought some animals become desiccated (see 
Desiccation), and the Axolotl (q.v.), removed from 
the wateiy bed into less moist environment, becomes 
an Aniblystoma. The composition of the medium 
seems to have a great influence on the forms and 
phases of simple unicellular life, and even a com- 
liaratively high animal like the Brine-shrimp (q.v.) 
was converted by Schmaukewitsch from one species 
into another by gradually altering the salinity of 
the water. Food may be included under this group, 
and its influences are the greatest. To Claude 
Bernard the whole problem of evolution w.os very 
much a question of variations in nutrition. It. is 
the food, to a large extent, which conditions the 
cyclic changes in cell-life from an active ciliated 
phase to a pa«.sive amoeboid or encysted one (see 
Cell). Parasites in their iiassivity illustrate a 
nemesis at least exaggerated b 3 ’ their copious 
nutrition. Abundant food is associated with 
growth and asexual multiplication ; the plant 
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sends out its runners, the plaiit-lice continue their 
rapid parthenogenesis (see Aphides), hut a clieck 
to nutrition hastens tlie sexual climax. Good 
nutrition tends towards the jn-odnction of female 
oilspring; hy increasing the quantity and quality 
of food Yung nearly doubled the nonnal percentage 
of females among liis tadjjolesi while starved cater- 
pillai-s and tadpoles tend to turn out mostly males. 
According -to Sutton, hypertrophy of one part over 
another has been the pnncipal process in the tran- 
sition from hermaphroditism to unisexuality, while 
Barfurth emphasises the importance of fasting as 
a progressive factor in evolution. From the cell- 
cycle to the colour of canaries’ feathers, the import- 
ance of the food-factor is widely demonstrable. 

(3) Physical Inflncnccs . — Heat stimulates m-owth 
and hastens the reproductive maturity, while cold 
tends to dwarf and often produces coma. Maupas 
increased the rate of reproduction in an Infusorian 
five times by an elevation of 17° C. in the tempem- 
tiire of the water. Ballinger has recently described 
how the monads which he succeeded in educatin" 
to stand a temperature high above the usual fatal 
point became not a little altered at the crisis, of 
each successive elevation. AVeismann has sliouTi 
how an artificial winter induces the winter coloniing 
of a certain Butterfly (q.v.). The sunlight which 
kills the floating germs lias a beneficent action on 
most organisms, very notably on plants. In some 
cases it seems to affect colour, and Ponlton has 
altered the colour of his Caterpillars (q.v.) hy the 
tint of the glass imder which they lived, or has pro- 
duced golden chrysalids hy keeping them in gilded 
boxes. Electric .and proh.ably magnetic energies 
seem to have influences, hut these cannot yet be 
said to he intelligible. 

(4) Vital Influences . — In the web of life or^an- 
isms influence One another indirectly in a hundred 
w.ays, hut they have likewise their direct influences. 
There are animate .as well as inanimate ‘ hammei-s.’ 
Sea-spiders speoificallv alter Hydroids, and Semper 
also notes the mutually influencing associations of 
a snail and a coral, of an Annelid and an Antip.athes 
(a genus of Zoantharia). Ciustacean parasites 
may very effectively alter their crustaceau hosts, 
an(i internal guests have also marked results. Nor 
h.avc insects worked about plants for millennia 
without leaving direct inechanical imprints of their 
footsteps. Finally, m.an’s influence in Domestica- 
tion (q.v.) may be mentioned. 

Hundreds of c.ases of external influence, now on 
one .system, now on .anothei-, are known, but few 
are thoroughly underetood. The observ.ation of 
the results is one thing, their rationale another. 
In a general way, barring purely mechanical 
mndilications, the influences are referable to two 
classes — one set increasing constnictive processes, 
storage of energy, passivitj’, anabolism ; the other 
set incre,asin" destructive processes, expenditure of 
cnergj', activity, k.ataholism. 

The, susceptibility of organisms to outside influ- 
ences is very varied. Simple and young forms are 
evidently more in the giip of external circum- 
stances than are complex and adult organisms. 
The cell, the seedling, the cliild, are more iniprcs- 
silde than the worm, the tree, the man. Passive 
forms also, like sponges and alg.-e, corals and tree.s, 
are mueh_ more under the tyrannv of stuToundings 
than active organisms with devices at command 
for parry or escaj)e. The vegetative system, again, 
is oftener affected than the reproductive, and thus 
doubtless inanv environmental influences affect 
oidy the individual ‘body,’ and are not transmitted 
to the species. 

The degrees of influence arc also very varied. 
The dints of the environment maybe deep or super- 
ficial, verj- direct or verj- remote in their results. 
A primaiy influence from without may have more 


than one result within the org.anism, by starting 
correlated vari.ations. The influence may remain 
without app.arent result in the individuali and yet 
the nemesis may be evident in the oftsprihg. 
Influences m.ay also accumulate within the organ- 
ism without any_ evident outcrop for a time, but 
at length an indirect, at first sight spont.aneous, 
change m.ay be the far-off result. The influence 
of environment in forcible distribution, in a cata- 
clysmic destiuction of loc.al fauna, and the count- 
less indirect results of changed conditions must 
also he kept in view. 

The action of the environment as a factor in 
organic evolution is very variously estimated by 
different schools of n.aturalists (see Evoletiox). 
It is still undecided how f.ar characteristics im- 
pressed upon an individual organism by outside 
forces can be transmitted. If the influence send 
its roots deep into the organism, it may probahly 
afi'ect the reproductive elements, and thus become 
transmissible ; but according to AVeismann and 
othei-s, no facts demonstrating such cases arc as 
yet known. It must not be forgotten, however, 
th.at no organs of the body .are re, ally insnl.atcd, 
and that changes from without m.ay be transmitted 
bj’ infinitesimal degrees for each individual genera- 
tion, till they eventu.ally, if the" conditions remain 
constant, accumulate into a specific character. In 
opposition to AA'eismann’s view. Professor G. H. T. 
Eimer’s work (ISSS) on the Origin of Species, as 
based on the inheritance of acquired charactei-s 
accordiim to the laws of prg.anic gi-owth, should, be 
consulted (see Heredity). 

Finally, as there is no doubt a.s to the importance 
of environmental conditions for at least the indi- 
vidual org.anism, the influence of human environ- 
ment must be recognised-as a biological fact of tlie 
greatest social moment. 

Soe Senqier’s classic work. The Natural Conditions of 
Existence as they affect Animal Life (Inter. So. Series, 
1880) ; G. H. T. Eimer, Die Entslchung dcr Artcn (1883); 
J. Arthur Thomson, ‘Synthetic Summary of the Influence 
of the Environment upon the Organism,’ Proc. Roy. Ptiys. 
Soe. Edin. fix. (18SS), pp. 440-9!). 

Envoy, a diplomatic minister of the second 
order — i.e. inferior in rank to an ambassador. 
Like the latter, he receives his credentials imme- 
diately from the sovereiLm, though ho represents 
not his prince’s pereonol dignity, hut only his 
.afl’aii-s. The envoy is thus superior in rank to the 
Charge d’Alfaires (q.v.). See also AJIB.VSSADOR, 
and Consul. 

Eocciic System, in Geologj-. This is the 
lowest or oldest series of strata included in the 
Tertiary division. The n.ame Eocene (cos, ‘dawn,’ 
Icainos, ‘recent’) was introduced in 1830 by Lyell, 
whose classification of the Tertiary fonnations was 
based on the proportions of living .species of mol- 
luscs which the strata cont.ain. The oldest mem- 
bei-s of the series, containing as they do only an 
extremely small jiroportion of such recent forms 
(according to Lyell, 3J jicr cent.), were loolced 
upon .as rfndic.ating the dawn of the cxi.'-ting 
state of the molluscan fauna. AA'ith necc.'-.saiy 
inodifications, Lyell’s clvsification has inaintained 
it,« place, hut the names of the various .sub- 
divisions of the Tertlaiy strata, fii-st suggested 
by an examination of 'the Eurojican dejio-^its, 
are now used without reference to tlie preei-e 

I iercent.age of living molluscan species which the 
leds may chance to cont.ain. The Eocene beds 
rest unconfornmbly upon the Chalk or Cretaceous 
stnita— hence there is a break in the succe'-sion. 
A movement of elevation followed upon the close 
of the Cretaceous period, and the sea disapucated 
from middle Europe. Probably the British area 
at this time was connected with' what nic now 
the opposite coasts of the Low Countries atid 
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France, and considerable denudation of the- later 
Cretaceons deposits suijervened. Ere long, how- 
ever, partial subsidence set in, and at the begin- 
ning of Eocene times the sea commenced to invade 
those regions in the south-east of England, the 
nortli of France, and tlie low grounds of Belgium, 
in which we meet with the oldest accumulations of 
Tertiary times. 

, Tlie Eocene system, as developed in England, 
occurs chiefly in two districts, called respectively 
the London and Hampshire basins. In the north 
of France it foniis another large basin, in the centre 
of which is Paris, and it likewise spreads over a 
considerable area in Belgium. The strata are 
partly of fresh-water and partly of marine and 
brackish-water origin, and consist principallj’^ of 
more or less uneonsolidated sands, clays, loams, 
marls, &c., with which are here and there inter- 
stratified layers of limestone and lignite. Group- 
ing the Anglo-French and Bel^an strata together, 
we have the following succession : 

England. France and Belgidm. 

Upper I Bartoo day and Upper) Gyps marin ; Sables 

Eocene. ( Bagshot Siinds j moyens. — Wemmelian. 

Middle j Bracklesliam Beds : ) Calcairc grossier. — Lieke- 

Eocene. t Middle Bagshot Sands.) nian : Bruxellian. 

■Rnr.oi.nt i Wanting in France : Pani- 

lAuver Bagshot Sands . . . | Ypresian. 

London Clay and Bognor ) Wanting in Frande.— 

Beds ) Lower Ypresian. 

Oldhaven Beds Not recognised. 

lAiWER I -ry-oi.,.;.,, ,.3 TieadinrT r-^S'le plastique : Lignites 
Eooene.1 ' “ Keaaingl Soisonnais. - Spper 

I Landenian. 

. /-Sables de Bracheux. — 

Tlianet Sands i Lower Landenian and 

V Heersian. 

^Wanting Montian. 

In the south of Europe the Eocene system is_ 
developed on a much larger scale. In place of the’ 
limited basins of the Anwlo-French and Belgian 
areas 'we encounter a thick and widespread series 
of limestones and calcareous sandstones. These , 
accumulations appear on both sides of the Mediter- I 
ranean, in Spam, and in Morocco. Tliey enter 
largely into the composition of the Apennines, the 
Alps, the Carpathians, and the Balkans; they 
extend throuMi Greece, Egypt, and Asia Minor, 
and thence through Persia and the Himalayas to 
the coasts of China and Japan. The most charac- 
tei’istic feature of these thick calcareous beds is 
the _ occurrence in' prodigious numbers of num- 
mulites — a foraminifer. Another noteworthy feat- 
ure of the Eocene system of southern Europe is 
the occurrence in the Alpine region of Bavaria of 
certain sandstones, &c. (locally called Flysch), in 
which appear many gigantic erratics of various 
crystalline rocks — the precise source of which is 
not known. They may possibly hare been derived 
from the archrean masses of Bohemia. In North 
America the more important Eocene strata are the 
great lacustrine deposits of the Eocky Mountain 
region and the plateaus lying to the west. But 
marine deposits of the same age occur also along 
the borders of the Atlantic, the Me.xican Gulf, and 
the Pacific. 

The flora of the Eocene is reiwesented chiefly by 
dicotyledonous and monocotyledonous plants, and 
had a prevalent Indo-Australian character. Palms, 
screw-pines, cypi-esses, and various proteaceous 
plants grew in England in early Eocene times, and 
with these were associated species of custard apple, 
gourd, melon, oak, walnut, magnolia, &c. Amongst 
the forms of later Eocene times were species of 
gum-tree, nettle-tree, and banksia, fan-palms and 
screw-pines, aroids and cacti. Evergreens were 
represented by laurels, cypresses, and yews, while 
, deciduous trees were represented by species of 
maple, plane, willow, poplar, elm, beech, chestnut, 
hornbeam, walnut, fig, &c. The fauna, like the 
flora, is also indicative of somewhat tropical con- 


ditions. Among the characteristic molluscs were 
mmcies of Conus, Volnta, Cyprma, Oliva, Nautilus, 
&c. Sharks were numerous, such as Otodus, 
Lamna, and Carcharodon ; and reptiles were repre- 
sented by turtles, terrapins, snakes, lizards, croco- 
diles, and alligators. None of the great Mesozoic 
Saurians, howm’er, survived into Tertiarj- times. 
Among the more remarkable birds were Odonto- 
jrteryx, the jaws of which had tooth-like denticula- 
tions, and Dasornis, akin apparently to the extinct 
gigantic Dinornis of New Zealand. Early fonns 
of modern types were also present, such as species 
of heron, gull, vulture, buzzard, woodcock, quail, 
pelican, flamingo, ibis, &c. Many of the mammals 
of Eocene times were remarkable for the union of 
characters ' intermediate between marsupials and 
carnivores. Tapir-like animals, such as Palajo- 
therium, seem to have abounded. Another com- 
mon form was Anchitherium, which had affinities 
to the Palreotheres and true horees. There were 
also many hog-like animals with intermediate or 
generalised characters, as well as transitional horn- 
less forms of deer and antelopes. From the Eocene 
also come the earliest of the Prosimire — the lemur- 
oid Cmnopithecus, as well as ancestral forms of bats, 
hedgehogs, and squirrels. From the American 
Eocene lacustrine beds have been obtained remains 
of some very remarkable types. Among these are 
four-toed and five-toed ancestors of the lioree, and 
Dinoceras, an animal as large as the elephant, fur- 
nished with three pairs of horns and two long tusk- 
like canines (see Dinocekata). Another strange 
order of animals (Tillodonts) combined characters 
which are now met until in such distinct groups as 
the ungulates, rodents, and carnivores. 

The Eocene deposits of the Anglo-French and 
Belgian area appear to have accumulated in an 
inland sea opposite the mouths of one or more 
great rivers — the rivers evidently draining a con- 
tinental land surface. In south Europe large 
areas which are now land were under water in 
Eocene times. The Mediterranean at that period 
extended considerably farther north and south than 
it now does, while eastwards it stretched into Asia, 
and seems to have communicated with the Indian 
Ocean. At this time the Pyrenees, the Alps, the 
Caipathian.s, and even the Himalayas were in- 
conspicuous heights. Since the Nummulitic sea 
washed their base, they have been upheaved for 
thousands of feet — ^the old floor of that sea 'is now 
met irith in the Alps at heights of over 10,000 
feet, and in the Himalayas at an elevation of not 
less than 16,500 feet. 

Eolian Hai'p. See riHoLiAX Harp. 

Eolipile. See AIolipile, Hero. 

Eon de Beaumont, Charles Genevieve 
TimothSe d’, known as the Chevalier d'Eon, was 
bom at Tonnerre, in Burgundy, in 1728, studied 
law, and became an advocate. He attracted the 
notice of the Prince de Conti by some political 
UTitings ; and in 1755 was introduced_ by the latter 
to Louis XV., who emploj’ed him in diplomatic 
missions to Russia and Austria. After serving a 
short time in the army, not -without distinction, he 
was sent to London in 1762 as secretaiy of embassy, 
and shortly after was made minister plenipotentiary. 
On the death of Louis XV., the French ministry 
deemed it pnident to recall him, as the 3 - were afraid 
he might betraj' their secrets to the English govern- 
ment, which made him brilliant oilers. After much 
negotiation, Eon consented to surrender certain 
compromising papers, and submit to the condition 
imposed bj- Lonis X’lH. of wearing feminine garb, 
which he had often before assumed as a disguise, 
and which he now wore till his death. Tlie doubt 
as to his sex, fostered b 3 ' his parents in his child- 
hood, was maintained, for reasons which can onl 3 ’ 
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be conjectured, till the end of his life. On the 
outbreak of the French Eevolution, while he was 
again in London, he oflered his services to the 
Kench nation, but nothing came of his offer. He 
maintained himself by giving lessons in fencing till 
in 179C he was disabled by an accidental wound, 
after which he was reduced to great destitution. 
He died 21st Jlay 1810, rvhen an exa,mination of 
his remains by a surgeon settled the question of his 
male sex, and put an end to the curiosity of the 
English public. His writings appeared at Amster- 
dam (1774) under the title of Loisirs dn Chcvcdicr 
(VEon. The Mimoircs which bear his name are not 
genuine. See Captain B. Telfer, The' Chevalier 
d’Eon de Bcaximont (1885), and the article ‘D’Eon,’ 
by Professor Laughton, in vol. xiv. of Diet. Nat. 
Biog. (1888). 

Eos. See Atooba. 

Eosin. See Dveixg. 

Eotviis, JozsEF, Hungarian author, born 3d 
September 1813 at Buda, was educated at home by 
a tutor of republican sentiments, and studied philo- 
sophy and jurisprudence at the university of Pesth 
( 1825-31 ). He became an advocate in 1833, but soon 
resolved to devote himself exclusively to literature, 
in which field he had already won a great reputation 
by two comedies and a tragedy. After his return 
from a journey abroad he published a work on 
prison reform, (1838). This was followed (1838- 
41 ) by his great novel Karthausi ( ‘ The Carthu- 
sians ’). He now began to distinguish himself in 
politics as a writer of incisive articles on the liberal 
side represented by Kossuth. The Village Notarg 
(1840; Eng. trans. 1850) is marked by variety of 
incident, easy vigour of style, humour]^ and fresh- 
ness. It was followed in 1848 by a powerful novel 
describing Hungary in 1514. Wlien the revolution 
of 1848 broke out, EStvos was for a time Slinister 
of Public Instraction. In Munich he wrote a work 
(1854) on the influence of the ideas of the 19tli 
century on the state and on society. In 1851 
EiitvSs returned to Hungary. In 1859 iie published 
anonymously a notable book (in German) on the 
guarantees for the power and unity of Austri.a. 
In 1867 he_ was appointed ^linister of Worship 
and Education ; and he died at Pesth, 3d Febru.ary 
1871. 

EozoUll, the name given in 1864 by Sir William 
Dawson to an assumed organism whose remains 
constitute reefs of rock in the Archrean System 
(q.y.) in Canada; apparently a barge foraminifer, 
which must have grown in sheets on the sea- 
bottom. Occurring as it does in rocks not formerly 
supposed to bo fossiliferous, it would be the oldest 
known organism, and would deserve its name 
Eozobn (‘Dawn-aniiualculo’) canadensc. The late 
Dr Caipenter strongly maintained the organic 
nature of Eozocin, but of late yearn the belief th.at 
it is inorganic has gained ground. Slessrs King 
and Rowicy were the liret in Britain to express 
this belief. This is likewise the view held by 
mineralogists anil jietrologisfs generally. In 1878 
Profe.«sor_M6bius subjected Eozoiin to an' exhaustive 
examination, and came to the same conclusion. He 
shows that the so-called ‘ proper-wall ’ or ‘ nuniinu- 
linc layer’ of the supposed fos.«il consists simply of 
fibrous calcite. Under the microscope no ‘ delicate 
pores’ or line ‘ veitical tubes' appe.ar in this fibrous 
band, but the fibres consist of minute four-sided 
needle-like prisms, lying close side by .side. 

Epacridficcic, a small order of heath-like 
shnibs or small trees, usually indeed reckoned a.s 
the .-Australian sub-order of 'Ericace.a*, from which 
they are chielly distinguished by the cpipctalons 
stamens dc-titute of the peculiar speciah.sations of 
anther dehiscence or apjicndagcs. Many .species 
— e.g. Ejricris graiidi/lora, See., are cultivated in 


our greenhouses along with the heaths proper. ' A 
few produce edible berries. See Craa’BEURY. 

Epacts (Gr., ‘additions’), in Ecclesiastical 
Chronology, a set of nineteen numbers used for 
fixing the date of Easter and other .church festivals, 
by indicating the age of the moon at the beginning 
of each civil year in the lunar Cycle (q.v.). At 
the reformation of the calendar in 1582 it was 
found that the Golden Numbers could no longer by 
themselves serve the purpose of adjusting the 
double reckoning by lunations and by the tropical 
or true year; and thus, instead of adopting the 
more rational computation, the. Roman Church 
devised the artificial and involved method of 
epacts. The main point to determine is the age of 
the moon (in entire days) at the beginning of each 
civil year, or the number of days between the end 
of the ecclesiastical year in December and the 1st 
January succeeding. Thus, subtracting 354 days 
(12 lunations) from 365, we should have 11 days 
for the first annual epact, then 22 for the year 
following, then 3, 14, 25, 6, 17, 28, 9, 20, 1, 12, 23, 
4, 15, 26, 7, 18, and 29 ; the series of 19 numbera 
being obtained in succession by adding 11, and 
when the sum exceeds 30, subtracting that num- 
ber. This illustration, however, is simpler than 
any actual case, by reason of the leap-yeais, which 
require 12 to be added for the following epact, .and 
of the fact that no lunation is exactly 30 days long. 
When the lun.ar cycle of 19 yeai’s is completed, the 
epacts recur again in the same order. In the 
Anglican reckoning, as distinguished from the 
Roman, it is noteworthy that the Gregorian epact 
for any year is the same ns the Julian epact for tho 
year preceding, owing to the coincidence that 11, 
the number of days lost on the Julian account 
before our parliament adopted the refonned 
Calendar (q.v.), is also the number of days between 
the lunar and the solar years. The epact deter- 
mines by subtraction the date of the first new moon 
in January ; then by adding 29 and 30 allcrnately 
the .successive new moons throughout the year are 
assigned to their respective dates. See Delambre’s 
Astronomic Moderne, vol. i. 4-32. 

Epniiiinoiidns, the most eminent of Tlieban 
gener.als and st.atesmen, and one of tho noblest 
figures in Greek history, was born towards the end 
of the 5th ccntuiy B.c. He was descended from 
an ancient but impoverished family, and led .a 
retired life till his fortieth year, profiting by tbc 
instructions of Lysis the Pythagorean, an exile 
froin Tarentum, wdio inspired him with enthusiasm 
for the elevated ideas which it was the object of 
his life to realise. Plutarch tells us that Ejinnii- 
nondas saved the life of Pelopidas in battle in 
385, which was^ the beginning of one of the most 
famous friendships of .antiquitja After the desperate 
but .succes.sful stratagem by wliicli hi.s hdlow- 
citizens recovered the Cadmeia and c.xpelled the 
Spartans (379), Epaminondas stcjiped forward 
immediately into the ranks of the patriots ; and, 
when sent to Sparta in 371 to negotiate a jicacc 
between tlie two conntric.s, displayed ns much firm- 
ness and dignity as eloquence in the debate which 
cn.s_ued upon the question whether Thebes slioiild 
natify tho tre.aty in the name of .all Bccotia, the 
result of which ratification would have been 
equivalent to a recognition of her claim to 
supremacy over the Boeotian towns. To thi.s the 
Lacedemonians demurred,' and the war was again 
re.sunied ; Ep.aminondas was appointed to the chief 
command, and along ivilh Pelopidas, witli an army 
of but 6000 men, defeated twice that number of the 
enemy at Leuctra (371 ). Two ye.ars later, witli 
Pelopida.s, he marched into the Peloponnesus, and 
incited .several of the allied tribes to fall away 
from Spart.o, On his rctuni to Thebes, Ep.aminond.os 
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was accused of having violated the laws of his 
country by retaining the supreme power in his 
hands beyond the time appointed by law, but was 
acquitted in consequence of his open and animated 
defence. In the spring of 368 the war between 
Thebes and Sparta was renewed with increased 
fury, and Epaminondas made a second and some- 
what unsuccessful invasion into the Peloponnesus,, 
receiving on his return a check from Chabrias at 
Corinth. To atone for this unsuccessful under- 
taking he advanced with 33,000 men into Arcadia, 
and joined battle with the main body of the enemy 
near Mantinea, in the year 362 b.o. Epaminondas 
charged <at the head of his men, and broke the 
Spartan phalanx, but was mortally, wounded in the 
• breast by a javelin. Being told by the physicians 
that he would die. as soon as the weapon was 
extracted, he waited till he heard that the Bceotians 
had gained the victory, then drew out the javelin 
with bis own hand, exclaiming: ‘I have lived long 
enough.’ See his Life by Cornelius Nepos, and, in 
German, Bauch (1834) and Pomtow (1870). 

Epaulette (from the French enaufe) is a fringed 
shoiuder-knot worn since 1795 by commissioned 
officers of the British navy, sirb-lieutenants wearing 
one of gold lace, and other ranks two. Crowns, 

' anchors, and star's worked in silver on the eparrlette, 
and the size of the cords of the epaulette itself, 
indicate the degree of rank. Previous to the 
Crimean war officers of the British army wore 
gold eparrlettes, and the men worsted ones. Many 
foreign nations still retain them for both naval and 
military officers. 

Elide, Charles Michel, Abb^; de l’, instructor 
of the deaf and dumb, was born at Ver-sailles, 25tJi 
November 1712. Taking orders, he became a 
' preacher and canon at Troyes, but eventrrally, on 
account of his Jansenist opinions, was deprived of 
this office, and now lived in retirement in Paris. 
In 1763 he first began to occupy himself with the 
education of two deaf and dumb sisters ; and, as he 
asserts, without any previous knowledge of Pereira’s 
efforts in the cause, invented a language of signs, 
by which persons thus afflicted might be enabled to 
hold intercourse with their fellow-creatures. His 
attempts being crorvned with succe,ss, he deter- 
mined to devote his life to the subject. At his 
own expense he founded an institution for the deaf 
and dumb, which was first publicly examined in 
1771, and from 1778 received an annual subsidy. 
It was not, however, converted into a public 
institution till two year's after his death, which 
took place 23d December 1789. He rvrote two or 
three works on his system, for an estimate of which 
see Hartmann’s Dcafmutism (Eng. trans. 1881). 

Epcil'n, a genus of spiders, the type of a family 
called Epeirida:, including the conrnron Garden 
Spider (E]pcira diadcnut). See Spider. 

Epcrics (Slovak Prcssova), an old torvn of 
Hungary, on the Tarcza, 150 miles NE. of Pesth by 
rail. It is the seat of a Greek Catholic bishop, 
and has a college, with 500 students. A conflagra- 
tion of 7th May 1887 destroyed 400 houses and 
nrost of the chief public buildings. It manu- 
factures earthenware, linens, and woollens, and 
has some trade in corn and Tokay wine ; whilst 
in the vicinity are the Sovar saltworks. Pop. 
10,139. 

Epeviiay, a town in the French departrrrent of 
Slarne, is the headquartere of the Vtns dc Cham- 
jiagne, and is situated in the nridst of a rich vine- 
gr'owing distr-ict, on the left b.ank of the Mar-ne, 
19 nriles WNW. of Chalons. It is handsomely built, 
clean, and well paved. Its enrirons consist, for the 
nrost part, of elegant villas, with v.aults attached, 
belonging to the Champagne wine-merchants. 
Epefnay nranufactrrres large quantities of ear-then- 


ware fronr a clay obtained in the neighbourhood, 
and called Terre de Champagne ; also hosiery, re- 
fined sugar, and leather. It has a brisk trade in 
bottles, corks, wire, &c., as well as wine. Pop. 
(1872) 12,877; (1886) 17,799. 

Ephali« a measure of capacity in rrse among the 
Hebrews, equivalent to about Sj, or, according to 
others, 6'46fe imperial gallons. 

Eplieiliera ( ‘ day-fly ’ or ‘ May-fly ’ ), a genus of 
well-known insects which appear in vast nrrnrbei's 
on summer evenings fronr rivers, canals, and ponds, 
and after a short men-y. life disappear as suddenly 
as they came. The genus Ephemera is type of the 
family Ephemer-idre or May-flies in the rvide sense. 
The fanrrly is often ranked within the Pserrdo- 
neuroptera srrb-order of Orthoptera, not far from 
Dragon-flies. 

A thin delicate body, with filmy wings, of which 
the anterior are much the larger and sometimes 
the only parr; rrrdimentary morrth-parts in the 
adrrlts, which fast throughout tlreir short aerial 
life ; a long-lived voracious larval existence in 
the water, with so-called tracheal gills for aquatic 
respiration, are striking features of the Ephe- 
merids. The antennro are short and awl-shaped ; 
the eyes of the males are very large ; the head- 
shielcl is enlarged, covering the r'rrdinrentary nrorrth- 
■ parts ; the middle ring of the thorax is exaggerated ; 
the legs are delicate ; the thin abdomen ends in 
two or three long filaments. 

The life-history of these delicate ephemeral in- 
sects is very interesting. The eggs are laid in the 
water and give rise to aquatic larvce, which live 
sometimes two or three years, moulting many times. 



Metamorphoses of the May-fly. 

They prefer running water, hide under stones or 
rn.ake burrows in tire mud, have well-developed 
mouth-parts, and feed hungrily enough on other 
insects. The trachem or air-tubes, as the figure 
.shows, are expanded in plate-like or tuft-like 

E aired structrrres dowir the sides of the posterior 
ody. A pupa stage eventrrally follows, during 
which the larva acquires wings and other adult 
structures, brrt the insect which emerges and leaves 
the water is, curiously enough, not yet ready for 
its short adirlt life. Though it h.as uings, it is 
still enerrmbered by a delicate robe. This sub- 
imago, as it is often called, finds some resting- 
place on grass stenr or tree trunk, gets rid of its 
last encumbrance, and begins its life of_ a day. 
The cast-off ghost-like exuvi.-e are found in great 
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jiuinbers. In the summer evening the males and 
females enjoy a brief meny love-dance. The 
females are fertilised, the eggs are dropped into 
tlie water, and then sometimes_ in a single day the 
bright crowd is gone. It is literally true that at 
the moment of their climax they die. 

The most familiar species is Ephemera vulgata, 
the common May-fly, tne green drake (sub-imago) 
and gi-ay drake oJ anglers. Palingenia, Hepta- 
genia or Biietis, Cloii, Caenis, are almost common 
genera. Tlie adult larva? are used for bait ; the 
corjjses of the adults are sometimes abundant 
enough to serve as manure. The Ephemerids date 
back.to the Devonian epoch. See Angling. 

Eplieiliera (from Gr. epi and hemera, ‘on a 
day ^), or Eebris Diaria in Latin, a fever which 
lasts only a single da 5 ', or part of a day,_ and is 

f enerally dependent on some slight local irritation. 

t hardly requii'es any other treatment than the 
removal of the cause, if known. 

Epilcmcris (Gr., ‘for the day’). See 
Almanac, and Diary. 

Eplvcsvaivs, Epistle to the, one of the letters 
attiibuted to the apostle Paul, and supposed to be 
written during his imprisonment either at Cmsarea 
or at Rome. It falls into two parts, separated 
by the doxology, iii. 20, 21, the first part being 
doctrinal and the second practical. The earliest 
MSS. have not the words ‘at Ephesus’ in i. 1, and 
the hypothesis of Ussher ( ICoO) that the letter was 
an encyclical writing sent to a number of churches 
in proconsular Asia has found favour with man}’ 
scholai-s. Some hold that it is ‘the epistle from 
Laodicea’ mentioned in Col. ii-. 16, and Tertullian 
tells us that Marcion called it the ‘ Epistle to the 
Laodiceans.’ It Ims a veiy remarkable similarity 
to the Epistle to the Colossians, and De Wette 
held that it is ‘ little more than a verbose amplifi- 
cation’ of the latter j but Holtzmann has shown 
that each of the two epistles is equally indebted to 
the other. Its authenticity, denied by De Wette 
(1843) and most later critics, has been defended 
(among others) by Riickeit, Klopper, Schenkel, and 
lleuss. 

See the S])Coial commentaries by Euckert (1834), 
Eadie (1854), Hodge (1856), Ellicott (3d ed. 1864), Ewald 
(1870), and Dale (1882) ; also H. Holtzmann, Kritik der 
Epheser und Kolosscrlricfe (1872). 

EpIlCSIlSt one of the twelve Ionic cities of 
Asia Minor, was situated in Lydia, near the mouth 
of the river CaVster, in the midst of an alluvi.al 
jdain. It was long before Ephesus acquired any 
political importance, in spite of being a sacred city 
Irom an early period. Subdued firet by the Lvdian, 
and next by the Persian kings, it was included, 
after the death of Alexander the Great, in the 
territories of Ly.simachus (281 n.c.), by whom it 
was greatly strengthened. Ultimately it came 
into the iiossession of the Romans ; .and in tlie 
time of Augustus, when Strabo wrote, it was ‘tlie 
greatest jilace of trade of .all the cities of Asia west 
of the Taurus.’ This was also its condition when 
visited by St Paul, who resided here three years ; 
but the destruction of its groat temple by tlie 
Goths, in 202 A.D., gave it a blow from which it 
never racoverod. In 431 it was the scene of the 
ihircl general council of the Christian Church. 
Its general histor}’, while a citv of the By/-antine 
empire, was unimpoit.ant, and before the davs of 
Tniiiorlaiie it had almost completely perished. — 
The ruins of Ephesus comprise a stadium 087 feet 
long, fragments of a groat thc.atre (alluded to in 
the account of St I’anl’s j)re,acliing in tlie citv), 
of an odeum or music-hall, and of various walls 
and towers, belonging to the Greek, Roman, and 
Byzantine eras. About a mile north-east of the 
ancient city was the site of the famous Temple 


of Diana. This marvellous building, one of the 
seven wonders of the world, was originally built 
by Chersiphron ; but on the night (as is said) when 
Alexander the Great was born (3o6 R.c.), it w.is 
fired by Herostratus, .an Ephesian, thereby to im- 
mortalise his name. It was .afterwards rebuilt by 
the inhabitants in a style of gieater splendour th.an 
before, the ver}’ women contributing their orna- 
ments to secure the neces.sary funds. It was the 
largest Greek temple ever constnicted. Its length, 
according to Pliny, was 425 feet, its width 220 ; and 
the number of .its columns 127, each 60 feet high. 
The site of the temple was discovered bv Mr Wood 
in 1869, and excavations, continued until 1874, have 
greatly extended our knowledge of this ‘ wonder of 
the world.’ But even more wonderful than the 
temple itself were the numberless statues and pic- 
tures which it cont.ained, executed by the best 
masters of Greece. The altar of the goddess was 
mincipally adorned with the works of Praxiteles. 
Plundered of its treasures by Nero, and burned 
(.as lias been mentioned) by the Goths, it was most 
likely finally destroyed by the iconoclasts, in the 
leign of Theodosius I., wno issued his celebrated 
edict against the ceremonies of the pagan relipon 
381 A.D. The site of Ephesus is now occupied by 
some wretched villages, the principal of which is 
Ayasaluk. 

See Fallcner, Ephesus and the Temple of Diana (1862) ; 
J. T.' AVood, Discoveries at Ephesus (1877) ; Fcrgiisson, 
The Temple of Diana at Ephesus (1883) ; and the articles 
Artemis and Seven Sleepers. 

Epilod (called in the LXX. epOmis; in Vulg. 
sitperhtancralc), a principal p.art of the official 
dress of the Jewish High-priest (q.v.). The de- 
scription of its foiTii in Exodus, xxviii. 6 e( sen., 
and xxxix. 2 et seq., is not quite clo.ar, and the 
common notion tliat it consisted of two shoulder- 

I iieces, one on the back and the other on the 
)re<ast, and fastened together by onyx-stone 
brooches, is incorrect. It may be described ,as a 
vest covering the breast and waist, open in front, 
and continued behind over the back up to the 
neck, where it divided into two c.ape-liko ends, 
which were extended to cover the shouldei-s both 
before .and behind. These ends being fastened^ in 
front above the bre.ast, and the vest below being 
also fastened by a band of one piece with it, kept 
the ephod firmly on the body, while the anus 
were left free. The material of the ephod was of 
gold thread, and blue, purple, scarlet, .and white 
twined byssus yarn. On tlie top of e.ach shoulder 
was placed an onyx stone. The stones were inclosed 
in ‘ ouches ’ of plaited gold, and were not used as 
brooches, but as .significant ornaments, the names 
of the twelve tribes being engr.aved on them — .«ix 
on e.ach. 

An essential part of the high-'priest’s ephod was a 
square b.ag made of the same materials, and serring 
as a receptacle for the Urim and Thummim (q.v.). 
It was a span long each way, and was placed over 
the middle of the front part of the ephod, and just 
\,abovo its w.aist-band, being sus]iended from the 
shoulder-parts of the ephod by rings and chains of 
gold. On its front side it had twelve precious 
stones, set in plaited gold, and placed in four rows, 
the name of one of the twelve tribes being eiigiavcd 
on each stone. — Ephods made of common b.v.-sus 
were worn in the time of Samnel and Saul by all 
priests. According to some scholars, the golden 
ephod of Gideon at Ophra (Judges, vifi. 27) w.as a 
kind of image. 

Epli'ori (Gr., ‘overseers’), an order of magis- 
trates in ancient time.s which appears to have 
originated at Sj'arta, and to have been jieeullar 
to the Doric governments. Ilerodotu® attriljutcs 
their creation to Lycurgus, ami Aristotle to Theo- 
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pompus (770-720 B.C.). Their duty was to super- 
intend the internal administration of the state, 
especially , affairs of justice, and to oversee some 
part of the education of youth. They were five in 
number, were elected by and from the people — on 
which Aristotle observes that through tliehi the 
demos enjo^’ed a participation in the highest 
magistracy of the state — and held their office only 
for one year. Tlieir influence gradually ,iuci’eased, 
for their poweis were so ill defined that it was 
difficult to say what was 7wl under, their cog- 
nisance and authority. Ultimately the kings 
themselves became subject to the supervision of 
the ephori ; thus, Cleomenes was brought before 
them for bribery, Agesilaus was fined, and Pau- 
sanias imprisoned. They also transacted the nego- 
tiations with foreign powers, subscribed treaties, 
raised troops, intrusted the army to the king or 
some other general, and, in fact, acted as the 
executive of the state. Their authoritj' was at 
last destroyed by Agis and Cleomenes, who put 
the whole college to death, and I'estored the old 
Spartan constitution (226 B.c.). See Dum, Siil- 
wic/celmiff des Spartanisclicn Ephorats (1878). 

Epliraem Syriis, ‘the prophet of the 
Syrians,’ a celebrated teacher, orator, and hymn- 
writer of the Syrian Church, was born at Nisibis 
about 306. After Nisibis was taken by the 
Persians in 363 he removed to a cave near Edessa, 
which ^vas already a chief seat of Syrian learning. 
He there devoted himself to prayer and fasting, 
and the study of the_ Scriptures. He died at 
Edessa about 378. His day is in the Roman 
Church the 1st of February, and among the Greeks 
and Maronites the 28th of Januarv. Ephraem’s 
strict orthodoxj% his asceticism, and his great learn- 
ing were the admiration of his contemporaries ; and 
the works he has left behind hiiii, written in a 
fervid and popular style, sustain his reputation as 
an orator and poet. He was a most fertile writer. 
Part of his woiics have come down to us in their 
original Syriac, part in Greek, Latin, and Ar- 
menian translations. Of the Syriac writings the 
chief are his commentaries (based on the Pesluto), 
extending to nearly the whole of the Old Testa- 
ment, and they include also numerous discourses and 
elegies, mostly written in lines of seven syllables, 
grouped in strophes of from four to twelve lines 
each. Ephraem counteracted the influence of the 
Gnostic hymns of Bardesanes and Harmonius by 
writing better hj’mns of a strictly orthodox tend- 
ency. The Greek writings whiefi bear his name 
are mainly sermons and short religions treatises. 
An edition cont.aining 156 of these was published 
by Edwai'd Thwaites at Oxford in 1709. The 
standard edition is that of Assemani,_in 6 vols. folio 
(3 vols. Greek texts, and 3 vols. Syriac te.xts, with 
Latin translations, Rome, 1732-46). The Syriac 
text of his select works was edited by Overbeck 
(Oxford, 1865). A tasteful English translation 
of a number of pieces by Ephraem was published 
by Henry Burgess, under the titles Scfcct Metrical 
lii/miis and Homilies of Ephraem Si/rits (3 vols. 
1853). Ephraem’s Commentaries on the Epistles 
of St Paul are extant in Armenian (ed. by Aucher, 
Venice, 1836). See treatises on Ephraem and his 
works by Lengerke (1831), Alsleben (1853), Gerson 
(1868), and Zingerle (1876). 

Epiblast. See Ectoderm, Embryology. 

EpicIiarillllS. a famous Greek poet, was born 
in the island of Cos, in the 6th century B.C. He 
spent the latter part of his life at the court of 
Hiero of Syracuse, and died at the age of ninety. 
Epicharinus is called by Theocritus the father of 
coined}', and Plato assign.s to him a place among 
comic writers as high as that of Homer among epic 
poets. None of Epicharnms’s works survive entire; 


but we possess several fragments and the titles of 
tliirty-fi ve. They embraced a -wide variety of topias, 
mythological, social, and political. From one of 
them Plautus borrowed the plot of his Mc>ia;chmi. 
See Lorenz, Leben n. Schriften dcs Epichannns 
(1864). 

Epic PoetiT (Er. cjjos, ‘a word,’ ‘a discourse’) 
is that class of poetry which produces an imaginative 
description of events, real or fictitious, Imt con- 
sidered as having already happened ; as opposed to 
lyric poetry, which is an imaginative expression 
of internal subjective emotions with respect to 
external and objective facts. Of more com- 
plex character than the narrative ballad poem, 
the epic obviously is one of the earliest jioetical 
forms in which the primitive- imagination has 
found expression. It is impossible to classify the 
epics of various races, but a distinction lias been 
made between ‘epics of gi-owth,’ which consist of 
collections of ballads or poems composed by dif- 
ferent authors, at different times, and dealing with 
a connected series of events, such as the Mahct- 
bhdrata, the Nibelung stoiy ( Icelandic version ), and 
the Kalevala, as contrasted with ‘epics of art,’ in 
which the events are grouped around some great 
stinictural thought by a single poet, like the 
Odyssey, the Mneid, Paradise Lost, and Jerusalem 
Delivered. Such epics as the Iliad and the Shah 
Nameh, again, belong to both classes at once. 
The term heroic epic, or heroic poem, is properly 
applied to such works as the Iliad and Odyssey, 
Virgil’s JEneid, the Poem proper of the Cid, Tasso’s 
Jerusalem Delivered, and Ariosto’s Orlando Fnrioso, 
and others, which describe the achievements of the 
gods and heroes of antiquity, or of the little less 
mythic knights of medieval chivaliyL Poems, 
again, like Milton’s Paradise Lost, Spenser’s Faerie 
Qtteene, and Dante’s Divina Conimmia, are sacred 
epics; Lucan’s Pharsalia and the Lvsiads of 
Camoens, historical epics. Such poems as Scott’s 
Mamxion are genuine miniature epics, while Tenny- 
son’s Idylls 0 / the King, from its artistic consecu- 
tiveness of motive, belongs also to the family ; to 
quite another class — the mock-epic — belong such 
poems as Pope’s Pape ofthcLock, Butler’s Hnaibras, 
and the like. Poems of epic character are still 
written by ambitious poets, the fate of Glover’s 
Leonidas not serving as sufficient warning ; but the 
real epic of our modern civil and domestic life is the 
prose novel. The narrative and the descriptive poem 
are still written, but seldom with much success at 
great length. Even the dramatic poem in its ancient 
sense seems a form uncongenial to modern wits. 

Epictetus, a celebrated disciple of the Stoa, 
was bora at Hierapolis, in Phrygia, about 50 A.D. 
He was at fii-st the slave of Epaphroditus, a freed- 
man of Nero, at Rome, and endured his severe 
treatment with characteristic stoic equanimitj'. 
After being manumitted he devoted himself to 
philosophy, and was banished by Domitian, along 
■nitli several other philosophere, from Rome. He 
settled at Nikopolis, in Epirus. He left no works 
behind liim, but his pupil Arrian, the historian of 
Alexander the Great, collected his maxims -with 
affectionate care, in the work entitled Enchiridion 
( ‘ Handbook ’) and in eight books of Commentaries, 
four of which are lost. These reveal the simple and 
noble earaestness of the philosopher’s character, as 
well as that real heartfelt love of good and hatred 
of evil which is often assumed to be an exclusively 
Christian feeling. Epictetus believes in our ‘ resem- 
blance’ to God, in our ‘relationship’ to him, and in 
our * union ’ Math him through the coincidence of 
the ‘ will ’ arid the ‘ soul ;’ he recognises the contest 
between good and evil, the life-struggle in the 
heart, the divine life against which the law in the 
members wars ; and he affirms the necessity of 
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‘invoking God’s assistance in the strife,’ that the 
inner life may hecome pure as God is pure. His 
etiiics teach self-renunciation, endurance, and the 
duty of confining the amhition u-ithin the limits of 
the attainable. The most complete edition is that 
of Schweighaiiser (o vols. 1799-lSOO). See Stoics. 

Epiciiril.S) an illustrious Greek philosopher, was 
born 341 n.C., in the Island of Samos, where his 
father, Reoclcs, wa? a schoolmaster. At the age of 
eighteen he repaired to Atliens, but his stay was 
short, and he returned to Asia. He had attached 
himself to the study of philosophy, especially that 
of Democritus ; his own scheme of pliysics is evi- 
dently based on the atomic system of Democritus. 
At Alitylene, in his thirty-second year, he fiist 
opened a school of philosophy ; and there and at 
Lampsacus lie taught for live years. In 307 B.C. 
he returned to Athens, and established a school of 
philosophy in a garden which he purchased and 
laid out for the purpose. From this circumstance 
his followers rVere called the ‘ philosophei's of the 
garden.’ Although Epicurus laid down the doc- 
trine that pleasui'e is the chief good, the life that 
be and bis iiiends led was one oi tiie greatest 
temperance and simplicity. TJiey were content, 
we are told, with a small cup of light wine; and 
all the rest of their drink was water ; and an 
inscription over the gate promised to those who 
might wish to enter no better fare than barley- 
cakes and water. The calumnies which the Stoics 
circulated concerning him are undeserving of notice, 
and were at no time generally believed. Epicurus’s 
succe.ss as a teacher was .signal ; great iiumbei's 
flocked t6 his school from all parts of Greece and 
from Asia Minor, most of whom 'became warmly 
attached to their master, as well as to his doctrines, 
for Epicurus seems to have boon characterised not 
le.ss hj' amiability and benevolence than by force of 
intellect. He died 270 B.C., in the seventy-second 
year of his age. 

Epicurus was a most voluminous writer. Accord- 
ing to Diogenes Laertius, he left 300 volumes on 
Natui'al Philosophy, Atoms and the Vacuum, Love, 
the Chief Good, Jtistice, and many other subjects. 
These works are lost : the only writings of Epicurus 
that have come down to us arc three lettcre, a few 
fragments from the Voliimina Ilcrcukaieim'd, and a 
number of detached sentences or sayings, preserved 
by Diogenes Laertius. The principal sources of 
our knowledge of the doctrines of Epicurus are 
Cicero, Plutarch, and, above all, Lucretius, whose 
great poem, Dc Berum Natura, contains substan- 
tially the Epicurean philosophy. 

Altho\igh the majority of Epicurus’s writings 
refened to natural philosophy, he seems to have 
studied nature with a moral rather than a scientific 
design. According to him, the great evil that 
afllictcd men — the incubus on human hai)j)inc.ss — 
was fear ; fear of the gods and fear of death. To 
got rid of these two fears was the ultimate aim of 
all his speculations on nature. 

He regarded the univei-sc (to jxin] as coqioreal, 
ami as infinite in e.vtcnt and eternal in duration. 
He _ recognised two kinds of e.visteiice — that of 
bodio‘>,_and that of vactnim, ‘ the void ’ — le. sp.acc, 
or the intangible nature. Of hi.s bodies, some are 
compounds, and some atoms or indivisible element-s, 
out of which the compounds arc formed. The 
world, ms _we now see it, is produced by the collision 
and whirling together of these atoms. He also held 
the doctrine of perception by images (Gr. cidola), 
which arc jnccssantly .streaming oil from the surf.ace 
of rtll l) 0 (lios, find which uvo iiccc-^^^^ary to hrin" 
into rapport with the world without. In psychology 
he was a materialist, holding that the soul is'a 
Inxlily sub-taucc. compo-etl of subtile particlc-s dl«- 
-seminated through the whole frame. 

In seeking to understand the phenomena of the 


heavens he has no scientific end in view ; his sole 
object is to enable the mind to account for them to 
I itself, without the necessity of imagining any super- 
natural agency at work. He did not deny tliat 
there are gods ; but he strenuously maintained that 
as ‘ happy and imperishable beings ’ they could have 
nothing to do witli the afUaire of the universe or of 
nien. ‘ Beware,’ he says, ‘ of attributing the revolu- 
tions of the heaven, and eclipses, and the rising and 
setting of stare, either to the original contrivance''or 
continued regulation of such a being. For business, 
and cares, and anger, and benevolence are not 
accordant with happiness, but arise from weakness, 
and fear, and dependence on othere.’ 

Having proved in his psychology that the dissolu- 
tion of the body involves that of the soul, Epicunis 
I argues that the most terrible of all evils, death, 
is nothing to us, ‘ since when U'c arc, death is not ; 
and when death is, wc are not. It is nothing, then, 
to the dead or the living ; for to the latter it is not 
ne.ar, and the former are no longer in existence.’ 

He held that pleasure was the chief good, and it 
is from a misapprehension of the meaning of this 
?is wswl, Ey Vkisft tEwt ttw tevwk EyAc\v;e.?,Vi «wvw. 
to signify one who indulged his sensual appetites 
without stint or measure. At the .same time, it is 
ea.sy to see that the use of the word ‘ pleasure ’ w.os 
calculated to produce the mischievous results with 
which the later Epicureanism was charged. (For 
the Cyrenaic hedonism, see Abistipbus.) Accord- 
ing to Epicurus, the sources and tests of all ethical 
truth are the feelings, and these are two, pleasure 
and pain, '\A’'e delight in the one, and avoid the 
other instinctively. ‘ AVhen we saj' that pleasure 
is the end of life, we do not mean the pleasures of 
the debauchee or the sensualist, as some from 
ignor.ance or from malignity represent, but freedom 
of the body from pain, and of tlic soul from anxiety. 
For it is not continuous drinkings and revellings, 
nor the society of women, nor rare viands, and 
other luxuries of the table, that constitute a plcns- 
.ant life, but sober contemplation that searche.s out 
the grounds of choice ami avoidance, and banishes 
those chimeras that harass the mind.’ Epicurus 
rests justice on the same prudential basis .as temper- 
ance. Denying .any abstract and eternal right ami 
wrong, he affirms tli.at injustice is .an evil, because 
it exposes the individual to disquietude from other 
men ; justice is a virtue, because it secures 'him 
from this disquietude. The duties of friendship and 
good fellowship are inculcated on the same grounds 
of security to the individual. 

Among the Homans the system of Epicunis was 
adopted by many distinguished men. Horace, 
Atticu.s, and Pliny the Younger were E])icurcans; 
Seneca, nominally a .Stoic, drew much from Epi- 
cunis; and the gre.at poem of Lucretius mu.st have 
recommended tlie .system to many. In modern 
times Epicure.anism was resuscitated in I'rnnce by 
Ffcre Gassendi, who published an account of Ejii- 
cunis’s .life and a defence of his character in 1G47 ; 
and niany eminent Frenchmen have professed hi.s 
principles. 

See Atom, Demociutu.s, Lt'cmrrius; Zeller's JVii7o,?op7(>/ 
of the Sloirs, lijtieiircnns, and Sceptics (trails, by Ileichel ; 
new cd. 1880); AV. Wallace. ICpicvreunivn (18.S0); and 
iiionograplia by Girycki (H.dle, 1879) and Kreibig 
(Vienna, 1885). 

Epicycle. Sec I’tolbm.mc Systkm. 

Epicycloid is the name of a ])eciilinr curve. 
AVhen a circle moves upon a straight line, any point 
ill its circumference do-;cribe.s a Cycloid (q.v.') ; but 
if the circle move-- on the conve.x circumference of 
another circle, every point in the plane of the firet 
circle describes an cjiicycloid ; .and if on the con- 
cave circumference, a hypocveloid. The circle that 
moves is the generating' circle ; the other, the ba«e. 
The de-cribing point is not necessarily in tlie 
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civcuinference of the generating circle, hut may.be, 
anywhere in a radius or its prolongation. It hits 
manv remarkable properties, and is even useful 
in tlie practiciil arts. The teeth of wheels in 
machinery must have an epicycloidal form, in oi-der 
to secure uniformity of movement. 

Epidaiirns, a town of ancient Greece, on the 
easteiTi shore of the Peloponnesus, in the district of 
Argolis. During the most prosperous period of 
Grecian history Epidaurus was an inclependent 
state. The form of government was originallj' 
monarchical, but, after many vicissitudes, it event- 
ually became and remained oligarchical. At an 
earljy period Epidaurus became one of the chief 
commercial cities of the Peloponnesus. It was 
chiefly famous for its temple of Alsculapins, to 
which patients resorted from all parts of the 
Hellenic world, seeking a cure for their diseases. 
The site of this temple, about 5 miles west of the 
town, is still called Hieron, ‘the sanctuaiy.’ Epi- 
dauiTis had also numerous temples and a magnifi- 
cent theatre, at present in a more perfect state of 
preservation than any in the Peloponnesus, and 
with sufficient accommodation for 12,000 spectators. 
At the modern Epidavro, a small village, in 
January 1822 a congress from all parts of Greece 
assembled, and promulgated the constitution known 
as the constitution of Epidaurus. 

Epideiuic _(Gr. epi, ‘upon,’ and demos, ‘the 
people’), a disease which attacks numbers of I 
persons in one place, simultaneously or in succes- 
sion, and which in addition is obseiwed to travel 
from place to place, often in the direction of the 
most frequented line of communication. In early 
days, before the doctrine of contagion was advanced, 
it was_ thought that the cause of all disease, both 
. endemic anof epidemic, existed in the atmosphere. 
Hippocrates, while recognising this conclusion as 
correct regarding the former class of disease, 
ascribed the latter to something divine or to 
some unknown and inexplicable cause. Syden- 
ham, the father of English medicine, took a similar 
view, believing that epidemic diseases were to 
be attributed to ‘ a hidden constitution of the 
air.’ Hence the term so frequently used, even in 
later days, of ‘the epidemic constitution.’ No 
doubt there is some foundation for this, seeing 
that all the great epidemics of ancient time — 
notably the famous pestilence of the 14th centuiy 
knoMTi as the Black Death — were preceded or 
accompanied by violent clihiatic changes, earth- 
quakes _and other geological disturbances. But in 
our age, with the advance that has been made in 
medical research, the majority of physicians and 
scientific men are agreed that there is no necessity 
to go out of the way to seek for an ill-defined anil 
mysterious cause for epidemics, but that the matter 
may be fairly attributed to well-ascertained and 
clearly intelligible influences. Examples of these 
may be adduced in the eft'ect of poverty and over- 
crowding upon typhus, and inefficient sanitation in 
the production of typhoid. That famine has much 
to do with epidemic disease is generally well recog- 
nised, so much so that one particular form — relaps- 
ing fever — ^is commonly, known as the famine fever. 
It must still be admitted that there is room for 
argument on the subject, and so recently as 1884 
Dr Norra.an Chevere, then president of the Epi- 
demiological Society, at a meeting held in connec- 
tion with the Healtb Exhibition, attributed typhus 
fever to the prevalence rather of what he tenned an 
atmospheric wave than to any eflect produced by 
badly ventilated dwellings, though he admitted that 
this,"like the drinking of impure water in cases of 
typhoid, might be tbe exciting cause (Health Exhi- 
bition Conferences). Epidemics are transmitted 
from 2>ereon to pei'son, it is now all but univers- 


ally agreed, through the medium of minute living 
organisms, vaiying in nature according to the dif- 
ferent classes of disease. Among the more famous 
epidemics may be mentioned the Black Death, 
already alluded to ; the Sweating Sickness, which 
first made its appearance in England in 1485, and 
afterwards in this and succeeding years became 
veiy conspicuous ; and a peculiar form of epidemic 
affection, characterised by gangrene of the hands 
and feet, which was variously known to ancient 
writers as Ipm's Saccr, Arsnea, Mai dcs Ardens, 
and at a later period as St Anthony's Fire. 'The 
chief epidemics of the 19th centurj' have been 
cholera, diphtheria, cerebro-spinal meningitis, yellow 
fever, and relapsing fever. See Endemic for further 
information on tliis subject ; also CONTAGION, 
Infection, Fever, Cholera, Plague, Sjiall- 
pox, &c. 

Epidemic Mental Diseases.— When we con- 
sider how ordinaiy and normal thoughts and 
emotions spread from one man to many, and sway 
multitudes to the same views and actions, it is no 
longer a mystery that morbid conditions of the 
mind should become at times no less epidemic than 
physical diseases. Such, at least, is the fact. A 
mental disorder may spread from man to man, and 
may involve whole nations. It deiiends for its 
jiropagation, like an epidemic disease, first ujion 
external circumstances, and secondly, upon the 
peculiar condition or constitution of the individuals 
affected. Like the bodily affection, the causes 
which provoke the insanity and the tendency to be 
affectea may have been in process of development 
for years. Both attack the weak rather than the 
strong ; both exist for a season, and disappear. In 
the case of the mental malady, the extenial influ- 
ences — those which constitute the moral atmosphere 
— are ignorance or imperfect knowledge, the power 
of one mind over another, the influence of language, 
the diffusion of particular opinions, the tendency to 
imitate. It is probable, however, that pliysioal 


that pliysioal 


causes exercise an important influence in the pro- 
duction of such general mental conditions. In 1842 
and 1844 there occurred in Germany and France, 
among the inilitary, epidemics of meningitis with 
delirium, or inflammation of the membranes of the 
brain, when no moral factors vvere at work, but 
when diet, temperature, &c. were to blame. But 
even where the origin cannot be so distinctly 
traced, the co-operation of external as well ns 
psychical agents may be legitimately predicated. 
It would accordingly be illogical to limit the 
liroduction of the Dancing Mania (q.v.), which 
occasionally, during several centuries, swept over 
Europe, to the reaction succeeding the dread 
of the end of the world, which had previously 
prevailed epidemically. An examination of about 
a hundred manifestations such as that alluded to, 
collected from various sources, demonstrates that 
not merely the intoxication of joy, but the most 
absurd forms of belief— that dreams, delusions, 
superetitions, corruptions of language, all instincts 
and passions, even movements and cries, may assume 
the foiTO, and, to a certain extent, may follow the 
laws of epidemic diseases. There are records of a 
iiistrionic jilague, when crowds conceived them- 
selves players, and traversed the streets, and sank 
ami died, repeating verses, and exhibiting extrava- 
gant gesticulations; and of whole communities 
being stricken witli nightmare, which was so general 
as to be supposed contagious. There have been epi- 
demics of homicidal and suicidal mania. In one age 
hundreds are found possessed by Satan ; in another, 
larger numbei's converted into wolves ; and tbe 
leaping ague of Forfarshire in the 18th century and 
outbursts of pjToniania in varioiw places remind 
us that there may be still in the constitution of the 
human mmd, and in the education and the habits 
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of life prevailing, elements capable of realising^ the 
catastrophe suggested by Bishop Butler’s ciuestion •. 
AVhat is to prevent a ■whole nation becoming mad ? 
The instances of epidemic mental disease recorded 
in the following table have been selected from a 
vast number of others, with a view of showing not 
the frequency or extent of such affections, but the 
range of the phenomenon through the poivei-s and 
propensities of our nature.' 

ropuLir Xaiue. Form of Dise^ise. Year* 

St Vitus's Bauce Choreamaiiia. 1374. 

"Werewolf Superstition . . Lycautliropia Various. 

Possession Deinonomauia 1G42, &c. 

Coinnilsionarics Tlieoinauia 1731. 

Incendiarism Pyromania 1600. 

Witdicraft. Beinonopatliia Various. 

Suicide. jMelancholia n 

Yibions Delusions m 

There appears to be no guarantee that the present 
and future generations shall be exempted from 
similar visitations, except in the univemal diffusion 
of knowledge and sound thinking, for it is inyariably 
in the darkness of ignorance or in the twilight of 
imperfect knowledge that the moral plague comes. 

.See D 1 SE. 4 .SES, IXSAXITV, Fugeloants ; Hecker’s 
Epidemics of the Middle Ages (Eng. trans. 184G ) ; Calmeil, 
De la Folie { Paris, 1845 ) ; Ackermann, Ueber die Ursachen 
epideniischcr Erankheiten (BerL 1873); Kuclienmeister’s 
Zcitschrift ftlr Epidemiologic (1874 ct seq.) ; Fsychological 
Journal (passim); Parkin’s Epidemiology (2 vols. 1^0). 

Ephlcnilis (Gr. cpi,^ ‘upon,’ and derma, ‘the 
skin^), scarf-skin or cuticle, forming an external 
covering of a protective nature for the true skin 
or corium. Its under or attached surface is accu- 
rately moulded upon the true skin, and when the 
two are separated the cuticle presents impressions 
which exactly correspond to the elevations and 
de]>re.s.sions in the corium. The thickness of the 
epulermis varies from to of an inch, accord- 
ing to the amount of protection which the delicate 
and sensitive corium requires in difl'erent localities. 

Thus, it is thick- 
est and hai-dest 
in tlm palms of 

but tills is not 
the 

resuU of an in- 






A I'! ifctns. 'jiiie epi- 

^ V' i.'i I dermis consists 

of many layers 
' ' !4 ‘ of stratiiied cells 

f superimposed on 

(r each other ; and 

since they cover 
a free surface 

Perpcndicul.ir Section of tbo Skin of expo‘'ed to tlie 
the Log of a Ivegro (magnified 250 jii,f ^1,^ cells are 
diameters): 

n, «, mpUIw of tlio entis ; !i, deepcit in- <-ronp of strati- 
tonsolycoloiircdlayprorperpeniliciil.irly 7;„,] ^ 
cloi.sat.-.l cells of the mucous l.aycr; c, cpitliclia. 

opiK-r stratum ot the s-aine layer; il, llio colls vary 
homy layer. in shape, those 

placed next tlic 

corinm heing elongated in form, while tliosemost 
Miperficial are Hat and scale-like. On tliis account 
it is n.eiial to describe the epidermis n« consist- 
ing of two .strata — an outer or saptrftcial horny 
stratinil, and a deeper or mucous .stratum (dr 
rctc Malpiyhit). The horny stratum consists of 
cells, many of which have lost their nuclei and 
assumed the form of hard llattcued scales of 




air, the cells are 
classed in the 
group of strati- 
iicd cpitliclia. 


polygonal outline. The deepest layer of this 
stratum consists of closely packed cells with in- 
distinct outlines and a clear, almost homogeneous, 
appearance, u-hich has given them the name of the 
stratum lucidum. The superficial cells of the 
liorny layer are regularlj^ cast oil' by desquamatipn, 
and replaced bj' those beneath them. In reptiles 
and amphibians this layer is periodically cast off 
in a more or less entire state, a new one heing 
previously formed beneath it ; and in man des- 
quamation in barge patches occure after certain 
tliseases, especially scarlet fever. 

The mucous stratum lies next the corfum. It 
consists of nucleated cells of various shnpe.s,' Tliose 
ne.vt tlie corium are elongated and placed perpen- 
dicularly to its surface. Above tliese are cells 
more rounded or polyhedral in outline, and po-^sass- 
ing many spines or prickle-like processes, by the 
points of which the cells adhere to each other, and 
thus leave fine lymph channels through which the 
nutrient plasma is transmitted to the cells._ The 
colouring matter of the epidermis is found in the 
cells of the mucous stratum. A more or less dark 
pigment is often deposited in the face, neck, and 
hands of the fair race.s of- men during exposure 
to the sun, forming isolated colour-spots called 
freckles ; but in the dark races the pigineiit- 
gi-anules are distributed throughout the cells of 
the mucous stratum, the deepest or perpendicular 
cells being the darkest. Instances of white negroes 
are on record, not as a consequence of change of 
climate, but as an abnormal condition of the 
epidennis. Fine nerve-fibrils penetrate between 
the cells of the mucous stratum, and undergo a 
certain amount of ramification, but do not form a 
network. In some reptiles, and in the Edentata 
among mammals, the epidermis forms large plates 
or scales, while epidermal appendages assume 
various forms — e.g. hair, nail, spines, bristles, 
feathers, claws, hoof, horns, &c. 

In plants the epidermis .is fonned of flattened 
cells, upally only one layer deep, frequently bear- 
ing hairs and stomata. The exposed cell-walls 
upon tile outer surface are frequently thickened as 
the cuticle. 

Epidotc. Under this name are included 
several minerals, which arc of some impovtiincc 
as rock-formers. Only two need he mentioned 
here, Zoisitc and Pistazitc, or Epidotc proper. 
Zoisite, or lime-epidote, is a silicate of alumina 
and lime, tlie aluniimi sometimes heing replaced 
by ferric oxide to the extent of 2 or 3 ner cent. It 
crystallises in rhombic prisms, rvliicli are often 
cnn-cd or sharply bent. Usually it occurs as largo 
imbedded crystals or as foliated and coluinnar 
nggrogates, cliiefly in crystalline schists, e.specially 
•such ns are rich in amphiliole«. It is generally 
light-coloured — white, yellowisli, or hrownish-gi-ay. 
Its liiirdness = C.l. Pistazite, or cpidote iiropei’, is 
a silicate of ainmina and liiue in which the 
alumina is replaced by ferric oxide up to 17 per 
cent, or thereabout. Hence it h often spoken of 
as iron-cnidote. It has a peculiar dark yellowisb- 
gvecu colour, known as pistachio-gi-een. It crys- 
tallises in iiiouoclinic prisms, and has a hardness 
similar to that of zoisitc. The lnrge.st and best 
developcil crj’stals are met with amongst the 
crystalline schists and gneisses, and not infre- 
quently in mctamorj)ho«ed limestones. In cnijitivo 
rocks it occui-s onl.v. as a decoinposition-proilnct 
after pyroxenes, amiihiboles, mica.s, and fol.sjiai's. 

Epigastrium (Gr. epl, ‘over,’ and ya.slcr, 'the 
stomach’), the part of the Abdomen (q.v.) wliieh 
cbiellyyorrespomls to tlie .situation of tlie stomaeb, 
extending from tlie stenmm towanls the navel or 
nnibilicus. It is called in pojmlar langnnge the 
pit of the stomach. 
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EpigClie (Gr. cpi, ' gcnnaOy ‘I produce’), 
a term applied to those geological agents of change 
which alfect chiefly the superficial portions of the 
earth’s crust, as the atmosphere, water, plants, and 
' animals. See Geology. 

■ Epigenesis, a technical name for the niodem 
conception of the development of the organism hy 
the growth and differentiation of a sim^e germ — 
i.e. hy the division or segmentation of a fertilised 
egg-cell. This conception, now a commonplace, 
was first definitely enunciated hy Harvey (1651), 
and was reasserted with cogent demonstration hy 
IVolff in 1759, in opposition to the generally 
received theory that the germ contained a pre- 
formed miniature model of the organism which 
only required to he unfolded. See Embryology. 

Epiglottis, a cartilaginous valve which partly 
closes the aperture of the larynx. See LARYNX, 
and Digestion. 

Epigoni. See Adrastus. 

_ Epigl'aiii, a word derived from the Greek and 
literally signifying an ‘inscription.’ The epigrams 
of the Greeks were simply inscriptions on tomhs, 
statues, and monuments, written in verse, and 
marked hy great simplicity of style, hut having 
little in common with what is now understood hy 
the name. The founder of the art was Simonides 
of Ceos, many of whose epigrams were inscribed on 
the tomhs of the heroes who fell in the Pei-sian 
war. It was among the Romans that the epigram 
first assumed a satirical character; the greatest 
Roman masters were Catullus and, in particular. 
Martial, whose obscenity imhappily was more 
easily imitated than his genius. In modern times , 
an epigram is understood to he a very short poem, ■ 
genSl'ally from two to eight lines, containing a witty i 
or ingenious thought e.xpressed in pointed phrase- I 
olpgy, and in general reserving the essence of the 
wit to the close, as the serpent is fabled to keep its . 
sting in its tail. It may he the medium for the ! 
expression of almost any feeling, provided only it ' 
is m form brief, pointed, and exquisite. Epigiam, 
however, fits best the expression of satire — an | 
admirable example is that of Rogers : 

Ward has no heart, they say, but I deny it; 

He has a heart, and gets his speeches by it. 

The Latinists Scaliger, Buchanan, More, Stroza, 1 
and John Owen (1560-1622) wrote epigrams, and 
the form ' has been kept in an artificial life by 
Vincent Bourne, Person, and Walter Savage 
Landor. And the excellent Epigrams of Art, 
Life, and Nature (1884), hy William Watson, 
show that the art is not yet quite forgotten. In 
earlier generations of English literature the epi- 
gram was a favourite fonii, almost every poet in 
the 16th and 17th centuries having ivritten them. 
John Hey wood ‘invented and did’ as many as 
six hundred ; other past hut forgotten masteis 
are Tliomas Freeman, Samuel Sheppard, Tliomas 
Bastard, Thomas Bancroft, and Henry Parrot. 
A few e.xamples hy Herrick, Quarles, and Ben 
Jonson still survive, while many thousands that 
cost much labour in the making sleep in secure 
oblivion. The French excel all other nations in the 
epigram. Their earliest epigrammatist of any note 
was Clement Marot (1495-1544); their best are 
J. B. Rousseau, Lebrun, Voltaire, Marmontel, 
Piron, and Chenier. The epigrams of German 
writers are for tlie most part happily e.xpressed 
moral proverbs (Ahniycrffc/itc), but the Xenien of 
Schiller and Goethe contain not a few sharp and 
biting verses of a satirical character. Logau’s 
famous Dciitschcr Sinngcdichte Dreg Tausend 
appeared in 1654 ; later epigrammatists were 
Ivleist, Opitz, Gleim, Hagedom, Klopstock, A. 
W. Schlegel, Lessing, and Herder. A large col- 


lection of English epigrams was that of Weever 
(1599). Good epigrams have been written by 
Cowley, Waller, Dryden, Prior, Swift, Addison, 
and. Young; but the greatest master of the epi- 
grammatic spirit in our literature is Pope. See 
Booth, Epigrarns, Ancient and Modem (1863); 
Dodd, Epigrammatists of Medieval and Modem 
Times (2cl ed. 1875); and W. D. Adams, Book of 
Epigrams (1879). 

Epigraph (Gr. ‘upon,’ and graphb, ‘I 
w’rite ’), a terse inscription placed upon architectural 
or other monuments, for the purpose of denoting 
tlieir use or appropriation, and very frequently 
worked in and forming part of their omamental ' 
details. See Inscriptions; and E. S. Roberts, 
Introduction to Greek Epigraphy ( Cambridge Univ. 
Press, 1888). 

Epilepsy (epilepsia, ‘a seizure’) is a chronic 
functions disease of the nervous system, mani- 
fested by recun-ing attacks of sudden insensibility 
or impairment of consciousness, commonly acconi- 
panieu by convulsive seizures of a peculiar kind. 
The term is not now applied to such symiitoms 
when they are due to organic disease of tlie brain, 
heart, or other organs. Thus, we apply the name 
syncope to sudden unconsciousness fi-om failure of 
the heart; and we speak of Eclampsia (q.v.) or 
epileptiform convulsions when the cause is apo- 

E lexy, or tumour of the brain, or disease of the 
idneys, or teething. It is the underlying morbid 
condition, not the mere seizures, that constitutes 
the disease. Epilepsy afl'ects all races of man, 
and is not unknown among lower animals. Its 
striking phenomena have been described by the 
oldest medical writers. By the ancients it was 
regarded as due to demoniac possession, or to the 
anger of an offended deity. Tlieir physicians, like- 
wise considering its cause to be supernatural, called 
it the morbus saccr. Hippocrates alone, to his 
I credit be it said, maintained that its origin was no 
I more supernatural than that of any other disease. 

The Romans regarded it as an evil omen if any one 
I took a fit during the conduct of public business, 

' and adjourned the meeting for the day. Hence 
they termed it morbus comitialis. The common 
English name, derived from one of its most promi- 
nent symptoms, is the ‘falling sickness.’ 

I Tlie phenomena of the disease are so multiform 
that it IS impossible here to do more than describe 
the main types of its severe, slight, and irregular 
forms. (1) In the severe form, or epileptic ‘fit’ 
proper (the grand rnal of the French), the patient, 
it may be without warning, utters a strange in- 
articulate cry, and falls suddenly to the ground 
insensible, as if struck by lightning. He usually 
has no time to save himself, but knocks against 
any object near him, and may thus receive serious 
injury, or he may fall into the fire, or into water. 
He becomes deadly pale, his body rigid, with the 
hack arched and the features set, and he ceases to 
breathe. Soon the colour changes, the face be- 
comes livid purple, the veins qf the neck swell up 
and pulsate, the eyeballs protrude, a gurgling 
souncl is heard in the throat, and death seems im- 
minent. But almost immediately breathing begins 
again, and the whole body is thrown into a series 
of successive convulsive twitchings or jerkings. 
The trunk and limbs are thrown about in various 
ways, the face is hideously contorted, the tongue 
jerked out between the teeth and often bitten, the 
jaws conimlsed so that the teeth maj' be broken. 

A blood-stained foam escapes from the mouth. 
After about two or three minutes the jerkings ce.ase, 
leaving the patient prostrate and comatose for a 
time. Then he may open his eyes, look around 
him with a dazed expression, and go to sleep. On 
awaking he is quite unconscious of what has 
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liappeiied ; he may have a severe headache, or he 
morose and irritable ; in rare cases, he feels inncli 
freer mentally than before the fit. Sometime.s a 
condition of liomicidal mania follows the lit, when 
the patient attacks any one he may see. The fits 
are usually separated by inter\-als varying from 
some hours to some months ; hut a veiy grave con- 
dition supervenes (called the slattts cpilcjitieus) 
when one fit succeeds another before the stage of 
coma has passed off. The attacks may he preceded 
by a distinct ‘ warnin",’ or aura, as it is called. 
Tlie.so may he very short, or may permit of the 
atient putting himself in a position of safety 
efore the attack comes on, or even of preventing 
it. The ain-w vai^' greatly, hut in each case the 
same aura usually precedes the fits. There may he 
peculiar sensations, such as flashes of light, percep- 
tions of colour, strong odouis, or strange_ tastes or 
sounds, or visions of various forms, peculiar sensa- 
tions running uji from the fingera or toes towards 
tlie head, or sinking at the heart or at the pit of 
tlie stomach, or twitching.^ of groups of muscles. 

(2) Slight Forms (Fr. petit inal ). — These are 
often spoken of as ‘faints,' ‘tums,' ‘sensations,’ 
‘giddine,«s’ (see Veiitigo); and, though they are 
as tiTily epileptic as the attacks above described, 
they are usually regarded as altogether trivial. 
There may he merely a momentaiT confusion of 
thought or loss of consciousness, 'flius, one while 
ill the act of speaking may suddenly stop, .stare 
li.xedly, become jiale and unconscious. In a second 
or two he is quite himself again, and may finish 
the sentence he had begun, or he may make some 
random remark, or perfonn some absurd act auto- 
matically, before he conies quite round. In other 
ca.‘-es there may be a momentaiy giddiness, when 
objects seem to rotate, or the ))atieiit himself seems 
to bo wheeled round, and then unconsciousness 
supervenes. Or there may bo a feeling of faint- 
ncs.s, or a momentaiy twitching of one or two 
group.s of muscles, with pallor of the face and 
unconsciousness. 

(3) Irregular Fopus of Epilepsg . — Dr Hiighlings 
Jackson has investigated a form in which there are 
spasms of the same nature as those in the severe 
fit, but limited to single groups of muscles, or 
spreading from one group to another, while con- 
sciousness is either not lost at all, or only at a late 
Bta"e in the attack. In other forms, comjdicated 
and purposelike acts may be carried out in an 
automatic manner, of which the patient afterwards 
retains no recollection. Under thi.s catogorj’ come 
many attacks of kleptomania, dipsomania, and 
many motivele.'s murders. 

The mental condition of epileptics between the 
attacks varies much. In about one-third of all 
cases the mind seeni.s to be uninqiaired. Napoleon 
Bonaparte, I’eter the Great, Mohammed, and 
Julius Cm.sar are examples of ejnlejitics uilh highly 
developed mental faculties. In the majority of 
cases, however, there is .some defect, which m.ay be 
luercly a gradually incrcasiu" failure of meuioiy, or 
insanity, or ho])eIc.ss imbecility. Ycry often there 
is uncertainty of temper, nioroseness,' or criminal 
tcndcncic-s. The mental detcrior.atioii seems to be 
influenced more by the early conimcnccment and 
duration of the disease, and by the frequency of the 
fits, than by their severity or their fonn. 'i'hc dis- 
e.ose may iK'gin at any period of life, perhaps most 
commonly betiycen the thirteenth and seventeenth 
yearn. The fits may occur during sleeping or 
waking, 'riiey are ihemselvc.s rarely fat.'il, e.xcept 
by some acciilont, such as suffocation, burning, 
or jnjuiy, or wheii they succeed cacli otlier s-o 
rapidly that the patient does not become conscious 
in the interval. 

'riie brain after death pre-ents no appoaniuce 
that can be called characteristic of the disea.se. In 


most cases it appears typically healthy. Such 
abnormal conditions as are present are in most 
cases accidental, or the consequences of the repeated 
fits. In some cases thickening of the skull or of 
the membiunes, or tunioui-s in the brain, arc present, 
and have by their irritation caused the fits. Prob- 
ablj- the brain ch.anges are too flue to be detected 
by our present means of research. Up till recently 
it was always taught that the medulla oblongata 
acted as the starting-point of the fits, spasm of its 
vaso-motor centre causing contraction of the vessels 
of the brain, and cutting off its supply of blood — a 
condition which experiment has shown to produce 
convulsions. Lateij' the view has been gaining 
ground that the ehange begins in the nerve-cells of 
the gray matter of the surface of the cerebrum, and 
that it is due to an inordinate discharge of nerve 
energy. 

The causes of the disease are often altogether 
obscure. Tlie two factors of most importance are, 
first, the inheritance of nervous instability from 
ancestors who have sufliered from epilepsy or some 
other form of nervous disease, or who have damaged 
their nervous systems by alcoholic or other excess ; 
and secondly, alcoholism on the part of the patient 
himself, 'reethingin children, fright, mental excite- 
ment, injuries to the head, or intestinal worms are 
not infrequeiit cau.ses. 

Treatment . — During the onset, when the aura is 
n-olonged, the fit may sometimes be arrested by a 
landage tied tightly round the limb along which 
the peculiar sensation passes, or in other cases by 
stimulation of the nostiils by snuff or ammonia. 
In such cases the appropriate remedy should bo 
always ready at hand. During the attack there is 
nothing to be done except to put the patient into 
the horizontal position, loosen his nccKcloth, and 
let him have plenty of air. 'riie most severe fits 
usiiallv tenninate spontaneously, and any treat- 
ment beyond endeavouring to prevent suffocation 
is Hunecessaiy and often injurious. After the fit 
is over, the patient should be allowed to sleep. In 
the general management of the case between the 
fits, a qiiict, regular life, if possible in the countiy, 
with a moderate amount of physical and ment.al 
e.xercise, should be enjoined. 'I'lie calling must he 
such that there is no risk to life in the event of a 
fit occurring. Children should be educated, but 
not ovciqwesscd. The dietary should be simple 
and digestible, with much milk, eggs, and vege- 
tables, but without altogether excluding meat. 
Alcohol, coffee, and ten .should be ab.solutcly for- 
bidden. hlan-inge seems to have no effect on the 
di.sease, but it must be remembered that the 
children of such unions arc apt to suffer from 
nen'ous disease. Intermamago of epilejitics 
should be .absolutely discouraged. AVitli regard to 
the medicinal treatment, although there is no 
Kimcilic against cjiilcpsy comparable to the action 
of quinine in malaria, the bromide copipounds arc 
the most elllcaciou.R. But it is essential to succe“3 
that their use be persevered in .steadily for long 
jieriods. The mist.akc commonly made is to use 
the remedv for a week or two after the attacks, and 
then to di.scontinue it till the next fit occurs. 
The jiatient should bo aware that hoi)e of cure 
cannot be held out to him unless ho pcrsist“ faith- 
fully with the treatment. In all casc.« ."ourccs 
of irritation must be carefully sought for ; their 
removal often serves to cure the di.se.osc. Cerebral 
surgeiy has achieved brilliant results recently in 
the removal of such souiec.s of irritation to the 
brain a-s di.scascd bones of the skull, and even 
tumours in the organ itself ; but ojtcrations on the 
brain are always .'•uch .serious matters that they are 
not to be undertaken without due coiisidenition of 
the risk.s run not only to life, hut to u-cfiiln'".^ of 
limbs, and aftercareful comparison of ihe-ednnger.s 
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■with the benefit likely to be derived from svu-gical 
interference. 

Epilobilim (or Willo'WHEEB, from its charac- 
teristic habit and silky-tufted seeds), a widely 
diffused herbaceous perennial genus of Onagrace®, 
common in moist places. E. angustifolium is one 
of the most familiar denizens of the cottage garden, 
and is also common in shrubberies. In arctic 
regions its young sboots are sometimes eaten in 
case of need, and in Kamcbatka a kind of beer is 
made from the sugary pith. _ This species, with 
several others, is common in Nortli America, 
where it is sometimes called fire-weed, since it 
often covers the scenes of great forest fires, and 
sometimes slivk-weed, from a belief that it causes 
cows to ‘slink’ or iniscarry. About a score of 
other species are occasionally seen in gardens. 

Epilogue (Glr. epi, ‘upon’ or ‘after,’ and logos, 
‘a speech’) means, in oratorj’, the summing up or 
conclusion of a discouree ; but in connection -with 
the drama it denotes the short speecli in prose or 
veise which was frequently, in former times, sub- 
joined to plays, especially to comedies, as con- 
trasted with tiie Prologue at the beginning. The 


at the beginning. 


epilogue was always merry and familiar in its tone, 
and was intended to establish a kindly under- 
standing between tbe actor and the audience, as 
well as to conciliate the latter for the faults of the 
play, if there were any, and to send them away in 
good humour. One of the neatest and prettiest 
epilogues ever written, and one which completely 
realises what an epilogue should be, is that spoken 
by Rosalind at the conclusion of Shakespeare’s As 
You Like It. 

, EpilUCuideSy a Greek poet and priest, some- 
times included among the ‘seven sages,’ was bom 
in Crete in the 7th century b.c. According to one 
tradition, during a sleep of fifty-seven years he 
received the divine inspiration which determined 
his future career. (Goethe wrote a poem on the 
subject, Des Epimenides Efwachen.) He was re- 
puted to have lived for 299 years. Epimenides 
Avent to Athens about 596 B.c., where, by the per- 
formance of various mystical rites and sacrifices, he 
stayed a plague with which the inhabitants were 
afflicted, and co-operated with Solon in reforming 
the Athenian constitution. He was the ‘ prophet ’ 
quoted by St Paul in Tit. i. 12. That he wrote the 
epic poems attributed to him, the longest of Avhich 
was on the Argonautic expedition, is considered 
highly improbable. Compare Schultess; Ee Epime- 
iiide Crete (Vienna, 1877). 

Epilial, the capital of the Erench department of 
Vosges, delightfully situated at the Avestern base of 
the Vosges Mountains, on the Moselle, 46 miles 
SSE. of Nancy by rail. It is a clean, Avell-built i 
toAA'n, surmounted by the ruins of an old castle, 
Avhose gardens are much admired. Among its 
buildings are the church of St Maurice, founded 
about 960, the museum, and a libraiy of 28,000 
A'olumes. Epinal manufactures cotton, paper, &c. 
Pop. (1872) 10,938; (1888) 18,580, an increase 
largely due to the influx of Alsatians. 

EpinJiy, Madame d’, a French AATiter, bom 
about 1725, at nineteen married her cousin. The 
union proved an unhappy one, and she struck up 
liaisons Avith men of genius— first AA-ith Rousseau, 
for Avhom in 1756 she built a cottage (the noAV 
famous Hermitage) near the A'alley of Montmorency, 
and then AA'ith Grimm. She spent her last years 
in comparative solitude, and died 17th April- 1783. 
Her Conversations d'EmiUe (1774), a Avork on 
education, Avas croAvned by the French Academy. 
Her M&moires ct Correspondance (ISIS) is an 
autobiographical romance. See Rousseau; and 
Perey’s Jcuncssc dc Mdme. dEpinay (1882). 
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Epioriiis. See riiPYORNis. 

Epipliaucs. See Antiochus. 

Epipliauius, a Christian bishop and AA'riter of 
the 4th centurjq Avas bom of JeAvish parents in 
Palestine. He_Avas educated among the Egyptian 
monks, aa’Iio imbued his mind at once with a 
fervent piety and an intolerant bigotry that 
together led him in after-life into most un- 
christian excesses. He rose graduallj^ to the rank 
of Bisliop of Constantia (formerly Salamis) in 
Cyprus, and continued in that office from 367 till 
his death in 403. His polemical zeal AAms con- 
spicuously manifested against Origen. He had 
proclaimed him a heretic in his Avritings, and in 
394 he Avent to Palestine, the stronghold of Origen’s 
adherents, and called upon John, Bishop of Jeru- 
salem, to condemn him. Both in this instance and 
in his conduct to Chrysostom aftei’Avards, he dis- 
played a tyrannical and intolerant passion. Among 
his Avritings, collected by Petavius (2 vols. Paris, 
1622), the most important is his Panarion, or 
catalogue of all heresies (80 in number), a Avork 
AA'hich strikingly shoAvs his unfitness for the task 
of a historian. See a monograph by Lipsius 
(Arienna, 1865). 


denoted, among the heathen Greeks, the appear- 
ance of a god to a Avorshipper. The Avord Avas 
subsequently used to designate the manifestation 
or appearance of Christ upon earth to the Gentiles, 
Avith especial reference (in the AA’'estern Church) to 
his adoration by the Magi (q.v.). This occasion is 
commemorated on 6th January, the 12th day after 
Christmas, and hence the Epiphany is also called 
TAvelfth Day ( q.v. ). Until the latter end of the 4th 
century, the 6th Januarj’- Avas a festival in honour 
of Christ's nativity and baptism. See Befana. 

E'pipliytes (Gr. <Mi, ‘ upou,’ phyton, ‘a plant’), 
often and popularly, but less correctly, called Air- 
plants, are plants Avhich are not rooted in the 
ground, but are attached to trees, &c. Mosses and 
lichens themselves, grcAA-ing upon trees, may be 
called epiphytes, but the term is generally used of 
phanerogamous plants. It is chiefly in Avarin and 
moist climates that phanerogamous epiphjries are 
found, and in those AA'hich are also moist, although 
many exhibit considerable endurance of drought. 
Most of them 2 irefer shady situations. Within the 
tropics, they often form an interesting and remark- 
able feature of the vegetation. Some of the Brome- 
liace® (as Tillandsia), Cactace®, Arace®, Gesner- 
ace®, and other orders are epiphytes ; most fre- 
quently, hoAA'ever, the Orchidacere. See Orchids, 
Tillandsia, &c. ; and Kerner’s Pflanzcnlcben. 

Epirus (‘mainland’), the ancient name of a 
part of Greece, extending betAveen Illyria and the 
Ambracian Gulf, and from the Ionian Sea to the 
chain of Pindus. It Avas a Avild and mountainous 
region, lieaA'ily Avooded, and producing but little 
com, though celebrated for its cattle and horses, 
and for its breed of Molossian dogs. Tbe principal 
rivers were the Aous, Arachthus, Thyamis, and 
Acheron (q-A'.) ; the chief tou-ns, Dodona (q.v.) and 
Ambracia ( q.A’. ). Anciently, as to-diw, the inhabit- 
ants AA-ere only half Hellenic, the Greek colonies 
being confined to the coast and southern portion. 
Of the Molossian kings of Epirus, the most famous 
is Pjwrhus (q.v.), Avho long AA-aged successful Aiar 
against the Romans. On the conquest of Mace- 
donia by the Romans (168 B.c.), the most 
reA-engeful measures Avere put in force against 
the Epirotes, Avho had assisted Perseus, the Mace- 
donian king. riErailius Paulus, the Roman general, 
plimdered and razed to the ground sei'enty toAA'ns 
of Epirus, and sold into slavery 150,000 of the 
inhabitants. From this period, Epirus shared the 
Aricissitudes of the Roman and Byzantine empires. 
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surface of the cornea of the eye, in the month, 
pharynx, oesophagus, &c., but its most extensive 
distribution is in the Epidennis ( q.v.)- (c) Transi- 

tional epithelium is inteiuiediate hetu-een the forms 
already described, and may be grouped under the 
tliree terms columnar, ciliated, and scaly transi- 
tional, according to the kind of cell which is most 
superficial. In the case of the colunmar and 
ciliated varieties there are smaller cells irregularly 
disposed between the fixed ends of the large ones, 
and this constitutes the only difference between 
these and the columnar and cUiated cells already 
described. 

Scaly transitional epithelium is found lining the 
urinarj* Bladder (q.v.) and ureters. The superficial 
cells are flattened scales when the bladder is dis- 
tended, but cubical when empty. Moreover, the 
free surface of the cells is smooth, but on the deep 
aspect they are moulded over the rounded ends of 
the pear-sliaped cells beneath. Iiregular cells fill 
up the intervals between the tapering ends of the 
pjTiform cells. 
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Fig. C. 

Ciliated cpiUiellutn from the trachc.i or a man M.ag. SSOdiam. 
n, 01110 X 111011 part of the clastic loiigaudmal fibres; b, Iiomo- 
geiieous outermost layer of the mucous membrane; c, deepest 
round cells; il, median long cells; e, oiitennost conical ciliated 
cells. 

In all the varieties of epithelium the layer of 
exteiual cells is being constantly disintcgiuted and 
replaced by tlie layer immediately beneath. The 
polygonal or pavement epithelium mainly acts 
like the epidennis, as a protecting medium to the 
soft parts henealli. Tlie cylindrical epithelium 
additmiially takes an active part in the process of 
secretion. _ Illustrations o( the function of tlie cells 
forming this variety of epithelium are given in the 
articles Cell, Cilia, Digestion ; and tlio subject 
will bo further noticed under tlio head Secretion. 

Epizoa, animals that live on the bodies of other 
organisms in various degrees of parasitism. Sec 
Parasitism, Bug, Plea, Louse, iMite, Tick, &c. 

Epizoiific.S (Gr. eni, ‘upon,’ and soon, ‘an 
animal’) arc diseases of auinials which manifc.st a 
common character, and prevail at the same lime over 
con.siderahle tracts of coniitrj'. A curious circum- 
i-lance in connection with them is tliat they usually 
follow the same lino of route as the dise.ascs of the 
human race ; and, as a rule, when there has been a 
great epidemic, it has been followed or accompanied 
by an equally destnictive pc.stilcuco among animals, 
'file cause of cpizoiKics is not allogeflier cle.ar, but 
there can be little doubt tliat insullicient food and 
overcrowding have gre.at inllueiice. Being apt to 
take on a low tyjic of fever, tliey aie better treated 
by supporting than by reducing roiiicdics. Influenza 
in_ hnr“cs, and plcuro-pnoumonia and vc-sicular 
epizootic in cattle, are ex.amples. 

Epoch, in .Astronomy, is an ahlireviation for 
‘ longitude .at tlio epoch it means the me.an hclio- 
eentrity longitude of a_ planet in its orbit at any 
giecn time— thebeginuingof a century, for instance. 
Tlie epoch of a pl.anut for a parficu'lar year is its 


mean longitude at mean noon, on January 1, when 
it is leap-year, and on December 31 of the preceding 
year, when it is a common year. The epoch is one 
of the elements of a planet’s orbit. For epoch in 
chronology, see Chronology. 

Epode is the last part of the choms of the 
ancient Greeks, which they sung after the strophe 
and antistrophe, when the singers had returned to 
their original jdace. The name was .applied also to 
a species of IjTic poem invented by Archilochus, in 
which a longer verse is followed by a shorter one, 
as the Epodes of Horace. See Chorus. 

Eponym (Gr. cpi, ‘on,’ and onyma, ‘aname’), 
a mj'thical personage created to account for the 
name of a tribe or people ; thus Tros is the epony- 
mous hero of Troy, Italus was assumed as ancestor 
of the Italians, &c. For the Assyrian eponym 
canon, see Assyria. 

Epping;, a market-town of Essex, in a pleasant 
healthy situation, at the north end of _ Epping 
Forest, 1C miles NKE. of London. It is noted 
for its cream, butter, sausages, and pork. Pop. of 
patisb, flS43.— Epping (ionnnTly WatUiawi) Fnveat, 
Avhere kings hunted in olden days, once covered 
all Essex, and extended almost to London. In- 
closures gradually curtailed it from 60,000 acres to 
12,000 in 1793, and to less than 4000 in 1871, when 
(the government refusing to stir in the matter) the 
corporation of London undertook the preservation 
of all that was left, and the recovciy of the more 
recent inclosures. As an outcome of their exer- 
tions, and at a cost of about half a million of 
money, 5600 acres of Epping Forest iverc declared 
free to the public by the Queen on Cth Jlay 1882. 
Reached easily from Loughton, Cliingford; and other 
stations, Epping Forest is still a glorious place 
alike for naturalist and mere holidaj'-niaker. Its 
9 .square miles of almost unbroken woodland, which 
at jtligh Beech or Queen Victoria’s AVood attain a 
height of 759 feet above sea-level, form one of the 
most extensive and beautiful pleasure-grounds in 
Eurojie. Separated by a stream from Epping 
Forest is Hainault Forest (the ‘"avden fair’ ot Mr 
Basant), which was disaflbresteu in 1851. Here, 
till 1820, stood Fnirlop Oak, the scene of a July 
fair, ns famous in its wa.v as the old Epping slag- 
hunt on Easter Monday. See E. N. Buxton, 
Japing Forest (1884); and W. E. Fislier, The 
Forest of Essex (1887). 

Eproiivctfe is a machine forproiang or tc.sting 
the strengtli of gunpowder. The gun eprouvettc 
does this by measuring tho amount of recoil jiro- 
duced on a small gun .swung like a pendulnm ; the 
mortar eprouvettc by measuring tlie distance to 
which a ball is projected. A third pnttoni is 
shaped like a small pistol, with an extremclv 
short barrel, closed by a flat plate connected with 
a strong spring. On firing, tlie plate Ls driven 
back to a distance indexed according to the strengtli 
of the powder. 

Epsom, a small market-town of Surrey, on the 
margin of the Baii^tead Downs, 15 miles SSAV. of 
London. The sulphate of magnesia .springs, wliicli 
made Epsom so fashionable a resort in the later 
half of the 17th century, gave name to tho Eiisom 
salt formerly nianufacturcil from them. 'Tlie 
church, rebuilt in 1.S24, contains monuments, iiv 
Flaxman and Chnntrey. The Royal Medical 
College (1851), on the liomi.s, provides education 
for the sons of medical nion, and nlfords a honie 
to decayed inemhers of tho profession and their 
widow.s. Fop. (IStl) 3533; (1881) 6916. On the 
Downs, D mile S. of the town, tlic famous horsc- 
race-s arc held yearly (sec Derrv Day, and Iloii-SE- 
ILtCiKG). Tlie grand stand w.xs built in 1829-30, 
at a cost of £20,(>00, and ncconuuoilates 7500 spec- 
tators. 
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Epsom Salt, or' Sulphate of Magnesia, 
MgS 047 H„ 0 , was originally obtained by ev^orat- 
ing the waters of the springs at Epsom. It was 
soon found that sea-brine also contained large 

• qirantities, and the manufacture at Epsom was 
therefore given up. At present it is found native 
in various parts of America, and large' quantities 
are manufactured near Genoa, by a chemical pro- 
cess, from a rock containing mamesia and sulphide 
of iron. In England, as well as in America, 
varieties of magnesian limestone are extensively 
treated with sulphuric acid for its production, with 
the result that the market is well supplied with 
this useful remedy. 

Epsom salt forms small needle-like crystals, 
which have a bitter saline taste and neutral reaction. 
It is a well-known useful purgative medicine, act- 
ing as a refrigerant, and sometimes as a diuretic. 
Its disagreeable bitter taste may be relieved by the 
addition of a little sulphuric acid (as in Henry’s 
solution ) or synip of lemon. It is given in doses of 
, J oz. to 1 oz. or more, but in every case it is of im- 
portance that plenty of water be drunk along with 
it ( one or more tumblerfuls ). See MAGNESIUM. 

EptVOl’tli, a market-town of Lincolnshire, in 
the ‘ Isle ’ of Axliolme, 10 miles NNW. of Gains- 
borough. The great Jolm "Wesley was a native, 
as well as Alexander KUham, founder of the 
Methodist NewConnection. Pop. of parish, 2178. 

£(J.liationS< The statement in symbols of the 
relationsliip of equality existing between two 
algebraic expressions is termed an equation. Such 
expressions generally contain at least one unknown 
quantity. Thus a!-2 = 4-p3is an equation 

• denoting that if 2 be deducted from some unknown 
quantity denoted by cc, the remainder will be equal 
to 4 -P 3, that is 7 ; .therefore the value of x in this 
equation is evidently 7 -f 2, or 9. Any equation 
in one variable x may be reduced to a form such as 
Efa:) = 0, where F(a:) is a function of x, and this 
may be considered as the standard form of all 
equations. When written fully in the most genei-al 
manner, this may be said to be equivalent to the 
equation 

cinX” -1- ajo;"-* + «.,!!"■- -t- . . . -t a„^- + On-jX -t a„ 
= 0 . 

This is said to be an equation in x, the vari.able 
involved ; a,, ... a„ are the coefficients, 

either numerical or algebraical quantities. Any 
quantity which, when substituted for x, reduces 
the left-hand side to zero — i.e. any quantity which 
satisfies the equation, is termed a root of the 
equation. The main problem in equations is that 
of finding all the possible roots ; this done, a com- 
plete solution is obtained. The theory of equations 
is .a most important branch of algebra. 

Identical equations are those which are always 
true, whatever be the value of the quantities 
involved ; conditional equations are satisfied only 
bj' certain v.alues for x. Equations are usually 
classified according to their degree, which is defined 
as being the highest degree of the involved vari- 
able. The equation written above as the standard 
form is, for example, of the Jith degi-ee. Simple 
equations, or equations of the first degi'ee, are those 
in which x or the unknown quantitj’ appears only 
in the first power; when x appears in the second 
power, the equation is quadratic ; when a: is in the 
third power, cubic, and so on. Equations of the 
firet, second, third, fourth, fifth, «S:c. degrees are 
sometimes called linear, quadratic, cubic, quartic 
(or biquadratic), qnintie, &c. equations. See 
Burnside and Panton, Theory of Equations ( ISSl ) ; 
Todhunter’s treatise on the same subject (new ed. 
ISSO) ; or Chiystal’s Algebra, part i. chaps. 14-19. 

Equation in astronomy means the coiTections or 


reductions which must be applied to observation.s 
in order either to free them from error or othenriso 
to reduce them to some form more suitable for 
purposes of calculation. For t\\Q Equation of Time, 
see the article Day. Personal equation is a cor- 
rection which has to be applied to astronomical (or 
other) obseiwations in order to remove relative error 
due to some peculiar mode of observation on the 
part of the observer. . In astronomical observatories 
it is the practice to find this personal equation for 
all the observei-s with reference to one single 
observer, and the obseiwations are all reduced bj^ 
its application, so that finally they are tabulated 
as if made by one observer. The phrase has passed 
into common language, and is often used to denote 
that modification which is requisite in the state- 
ments or judgments of any person who in sucli 
matters is not free from bias or idiosyncrasy. 
There are also equations to the centre, allowing for 
the difference between the place of a planet as sup- 
posed to move in a circle and its actual place in an 
ellipse ; and equations of eqxdnoxes, between mean 
and apparent, equinoxes. Equation of payments 
is an arithmetical rule for ascertaining at what 
time it is equitable for a person to pay a whole 
debt which is due in different parts, payable at 
different times. . Equations are constantly used in 
Chemistry (q.v.). 

_ Equator. The Teirestrial Equator is the great 
circle on the earth’s surface dividing the earth into 
the northern and southern hemispheres, and half- 
way between the poles. — The Celestial Equator 
is the great circle in the sky corresponding to the 
extension of the equator of the earth. 

Equatorial, an important instimment for 
observing and following a celestial body in any 
part of its diurnal course. It consists, in the 
usual form, of two axes, one fixed square across 
the end of the other, thus T- The cross axis 
(called the declination axis) revolves in bearings 
fixed to the upright one (called the piolar axis), 
Avhich again turns in bearings supported by ji fixed 
pillar, resting on a solid foundation. Across one 
end of the cross axis is ligidly fixed a telescope, and 
on the other end slides a counterbalancing weight. 
Thus the telescope can be turned freely in any 
direction, and clamped by suitable mechanism. 
As erected for use, the upright axis is fixed to 
point directly to the pole or the heavens. It being 
then revolved, the other axis will trace with its 
ends the line of the celestial Equator (q.v.). By 
this motion the telescope sweeps the sky from east 
to west, and by rotating the cross axis it sweeps 
from north to south. The amount of rotation of 
each axis is measured by a graduated circle fixed 
to it, and thus the position of any heavenly body 
observed is known. Convereely, by setting the 
circles and observing the time, the telescope may 
be set so as to point to an 3 ^ star, even if it be one 
invisible to the naked ej’e. The hour circle, on 
the polar axis, measures the right ascension of the 
star, and the other, or declination circle, its decli- 
nation. The equatorial can hardh’^ be called an 
astronomical instrument. It is rather a convenient 
method of mounting large astronomical telescopes. 
For if the telescope be pointed to any star and 
clamped, while the polar axis is regularlj' revolved 
by' clockwork,- the star remains steadilj' in the field 
of liew. See Telescope. 

Eqaerry, in the household of British sovereigns, 
is an official in the department of the Master of the 
Horse (q.v.), whose main dutj’ is to accompany the 
sovereign when riding in state. The roj'al princes 
have also equenies. 

Equestrianism. See Biding. 

Equestrian Order, or Equite,s. This body 
originallj' fonned the cavalrj' of the Roman armj% 
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and is said to have been instituted by Eomulus, 
■\viio selected from the three principal Eoniail tribes 
300 equites. This number was afterwards gradu- 
ally increased to 3G00, who were partly of patri- 
cian and partly of plebeian rank, and required to 
possess a certain amount of property. Each of 
these equites received a horee and ‘ barley-money ’ 
from the state ; but about 400 B.O. a new body of 
equites began to make their appearance, who were 
obliged to fuinish a horse at their own expense, 
although they received regular pay. These were 
probably wealthy now homines, men of equestrian 
fortune,' but not descended from the old equites. 
Until 123 B.C. the equites were exchnsivelj' a mjli- 
taiy body ; but in that year a measure was canied 
transferring the judicial functions from the senate 
to the equestrian body, wliich now became a dis- 
tinct order or class in the state, and was called 
Ordo Eqitcstris. In 70 n.C._ Sulla deprived them 
of these powcm ; but their influence did not then 
decrease, as the farming of the public revenues 
had fallen into their hands ; anil after Sulla’s 
death they shared their former privilege with the 
senate. Under tlie emperom, when the requisite 
fortune of an cques seems to have been about 
£3230, the state still fumished horses for what 
was no longer the national cavalry ; but as the 
honour, indiscriminately confened, fell into con- 
tempt, foreign auxiliaries took the place of the old 
kniglits, and the hotly gradually became extinct. 

Eqnirta;. Sec Horse. 

Eqnilibriiiin, the state of rest or balance of 
a body or system, solid or fluidr acted ujion by 
various forces. See Statics, and Hydrostatics.' 

Eqiiinin. Sec Glanders. 

Equinoctial is the same as the celestial 
Equator (q.v.). The equinoctial points are those 
in which the equinoctial and the Ecliptic (q.v.) 
intersect. Equinoctial time is time reckoned from 
the moment in each year when the sun pa-sses the 
Vernal Equinox (see Equinoxes). This instant 
is selected as a convenient starting-point of a 
uniform reckoning of time for tlie puiqioscs of 
astronomical observers. 

Equinoctial Gji1c.S. One of the most wide- 
spread beliefs in, at least, the British Islands is 
that there occurs an unusual frequency of gales and 
stoTius about the times of the spring' and autumn 
equinoxes. This belief is, however, unsupported 
bv the records of carefully conducted observations. 
Thus at Gordon Castle, in Strathspey, upwards of 
fifty years’ observations show, on the contrary, 
fewer storms on the five days from the 21st to the 
2.7111 of March and September tlian on the five days 
preceding and the five dav's following these dates. 
J..ong-continuod observations at other places arc 
equally decisive against the iiojmlar belief. 

E<illinoxc.S. Sometimes the Equinoctial 
Points (sec Equinoctial) are called the equi- 
noxes. More commonly, by the equinoxes are 
meant the times when the sun enters those points 
— viz. 21st March and 22d September, the former 
being called the Vernal or Spring Equinox, and 
the latter the Autumnal. AVhen in the equinoxes, 
the sun, through the earth’s rotation on its axis, 
seems to describe the circle of the equator in the 
heavens, and the days and. niglits are of equal 
length all over tlie world. At the vernal equinox, 
the sun is pa.ssing from south to north, and in the 
northcni henii-phcro the days are lengthening; at 
the autumnal, he is pa'sing from north to south, 
and the day.s are .shortening. As tlie cartli moves 
more rapidly when near the sun, or in winter, 
the siin’.s aiqiarent motion is not uniform, and it 
hajipeiis that he takes eight days more to pass 
from the venial to the autiimiml equinox than 


from the latter to the fonner. The equinoctial 
points are not station.ary. See Ecliptic, Pre- 
CES.SION. 

Eqiiisetaccjc. See Horse-tail. 

Equity, Equitable Rights, A'c. Equity (Lat. 
ccqnitas) signifies moral justice, of which laws are the. 
imperfect expression ; or the spirit of justice which 
enables us to apply and interpret laws rightly. 
Thus, the equity of a statute means the fair and 
wise construction of it, according to the intention 
of parliament, as distinguished from the literal and 
teclinical constniction of the words used. It is 
impossible that any system of positive law should 
provide a rule suited to everj- case that arises ; 
even good laws may work injustice, unless they 
are interpreted by men having discretion and 
authority to contro'l their rigour and supply their 
deficicnces. In the Old Testament_ anil in the 
New, we constantly meet with the distinction be- 
tween form and substance, between the letter which 
killetli and the spirit which niaketh alive. The 
early Roman law was, like that of Moses, a system 
of forms and ceremonies; but the pradors, who 
had jurisdiction in commercial cases, soon found it 
necessary to go beyond the limits of custom, and 
tradition. They assumed the nohilc offichim of 
deciding in accordance with equity ; and their 
decisions formed the ./us honoramim (magistrate’s 
law, ns distinguished from the customary law of 
the people). Courts of equity do not exercise an 
arbitraiy discretion ; they proceed on principles. 
The prfctor, on entering upon his ofticc, published 
an edict, setting forth tlie principles by which his 
judicial conduct would be guided ; and as each 
prcctor naturally adopted what was sound in the 
edicts of his predccessoi-s, a system of equity was 
gradually developed. Ultimately, in the reign of 
lladrianli the edicts of the praitors were consoli- 
dated in a single document called the Perpetual 
Edict ( see Edict ). 

In England, all the courts apply equitable 
principles in constniing statutes and formal in- 
struments ; but the term equity has acquired a 
peculiar importance, by reason of the part which 
the Court of Clmnceiy (q.v.) took in supplement- 
ing and controlling tl'ie rules of the common law. 
The common lawyers protested against the_ arbi- 
tral^- nature (as it .seemed to them) of equitable 
jurisdiction ; they said that equity meant only the 
length of the chancellor’.s foot. ' But before the 
end of the 17t!i centuiy this reproach was removed ; 
the rules of equity were reduced to a system ; and 
the Chanceiy junsdiction was firmly established. 
The powers 'of the court were of tliree kinds; 1. 
Exclusive, ns in the administration of trusts. 
AVhen the legal ownershij) of ju-operly was con- 
veyed to a trustee, he was the only pemon whom 
a court of law could recognise ns owner; but a 
court of equity would protect the equitable estates 
of the porsons’bencficially entitled (see Tru.ST and 
Use). 2. Concurrent, 'in cases where law and 
equity both (vrovided a remedy. Thus, in a case 
of breach of contract, the law would give damages 
to the parly wronged ; but equity could, in a 
proper case,' go further, and compel specific per- 
lonimnce of the contract. .3. Assistant, where 
equity only interfered to make legal proce-s more 
cliectivo. Courts of law, for example, formerly 
rofu-sed to allow a party to bo called as a witness ; 
a_ court of equity would order a parly to make 
discoveiT to his opponent of sucli facts as the 
Opponent had a right to know. 

The iirinciples of equitv, as applied by the Court 
of Chancery, arc summed uji in certain maxim«_ of 
wide significance : ‘Equity follows the law’ — i.e. 
equity will not set aside a rule of law (such as the 
rule of primogeniture), but will .seek to apply 
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existing rales in a spiiit of justice. ‘Equity 
assumes that to he done which ourfit to he done : ’ 
when, for e.xample, a man sells his land, equity 
treats the purchaser as owner, even before the 
formal conveyance has been executed. When a 
man deposits the title-deeds of his land with a 
banker, in consideration of a loan, this is a good 
Equitable Mortgage ; the borrower is not allowed 
to plead the absence of a written agreement as 
an excuse for withdrawing from the transaction ; 
equity will even compel him to execute a formal 
mortgage, if the lender requires it. ‘ Equity looks 
to the substance, and not to the_ form : ’ a legal 
mortgage of land, for example, is, in form, an 
absolute conveyance ; but equity treats it as a 
security for money. The mortgagee is legal 
owner; but the mortgagor retains his Equity of 
Redemption — i.e. his right to have the estate 
again on paying principal and interest of the loan. 
‘He who seeks equity must do equity’ — e.". 
a mortgagor seeking to redeem must pay off all 
incumbrances held by the mortgagee who has the 
legal estate. ' 

It is difficult to overestimate the advantages 
gained by tbe application of equitable principles 
to tbe law of property and contract. But these 
advantages were counterbalanced in England by 
the defects of Chancery procedure, and the in- 
convenience caused by the existence of two sets 
of courts, applying different rules to the same 
subjects. Chancery reform has now removed the 
scandals of the old system. Equitable powers were 
conferred on the courts of common law by Acts for 
the improvement of procedure. Finally, the Judi- 
cature Acts, which came into force in 1875, effected 
a fusion of law and equity, so that in every branch of 
the Supreme Court equitable claims may he made, 
and equitable defences pleaded. Law and equity 
are administered concuirently ; where they conflict, 
the rales of equity prevail. Certain classes of 
business, relating to trusts, mortgages, property 
of infants, &c., are reserved to the Chanceiy 
Divirion of the High Court of Justice. 

In America, and in the British colonies, the 
distinction between law and equity is or has been 
recognised as in England. In Scotland, the nohilc 
(0cium of the Roman prretor is exercised by the 
Court of Session. For an outline of the English 
system, see Snell’s Principles of Equity. 

Equivalents, in Chemistiy. See Atomic 
Theory. 

Era. See Chronology. 

Eradicated, in Heraldiy, is said of a tree, or 
part of a tree, torn up by the roots. 

Erard, Sebastien, French musical instrument- 
maker, cbiefly famous for his improvements and 
inventions in connection with the pianoforte and 
harp, was born at Strasburg on 5th April 1752. 
Proceeding to Paris when sixteen, he shortly after- 
wards started business as a pianoforte-maker in 
that city, constructing his first pianoforte, one of 
the earliest made in France, in 1776 or 1777. The 
outbreak of the Revolution drove him to London ; 

hut in 1796 he returned to Paris. 
From 1808 to 1812 he was again in 
London. He died near Passy on 5tli 
Aumist 1831. He was the inventor 
of tlie harp udth double pedals, and 
he also improved the sound-body of 
the instrument. The pianoforte 
witli double escapement was like- 
wise invented by Erard. 

Erased, in Heraldrj-, . signifies 
violently plucked or tom off, and 
showing a ragged edge ; as opposed to couped or 
cut, which shows a smooth edge. The term is 
chiefly applied to the heads and limbs of animals. 


. Erasi'stratus, one of the most famous physi- 
cians and anatomists of ancient times, was born in 
the Island of Ceos' about 300 B.C., settled in Alexan- 
dria, and died in Asia Minor. He founded a school 
of medicine, wrote several works on anatomy — in 
which branch he was most celebrated — on practical 
medicine, and pharmacy. He believed that the 
heart was the origin both of tlie veins and arteries. 
Of his numerous writings only some obscure frag- 
ments and titles have been preserved. See the 
article Anatomy ; and Hieronymus, Erasistrati 
et Erasistrateormn Historia (Jena, 1790). 

Erasmus, Desiderius, was born at Rotter- 
dam, probably in the year 1467, the date given on 
the pedestal of his statue in his native town. A 
reference in his own works, however, as also his 
epitaph at Basel, assigns the date 1466. He was 
the son of one Gerhard, and Margaret, the daughter 
of a phy.sician. As of illegitimate birth, he had no 
surname ; and the name by which he is known, 
Desiderius Erasmus, is but the rendering in Latin 
and Greek of Gerhard ( ‘ the beloved ’ ). Erasmus 
firet attended school at Gouda, but while still a 
mere child he was sent to Utrecht, to fill a place in 
the choir of the cathedral of that city. He was 
next removed to a famous school of that time — 
that of the ‘Brothers of the Common Life,’ at 
Deventer, where, by his own account, he was exer- 
cised mainly in composing, repeating, and learning 
the silliest Latin verses. The study of Greek had 
as yet made but slight progress out of Italy ; but 
Erasmus was fortunate in receiving some little 
instruction in that language from Alexander 
Hegius, the head of Deventer school, and a scholar 
of considerable reputation. An outbreak of the 
plague, of which his mother died, led to his quit- 
ting this school and retiring to Gouda, the resi- 
dence of his father. Gerhard dying soon after, Eras- 
mus and his only brother were left to the care of 
three trustees, w!io grosslj'' neglected their charge. 
One of the three was bent on the brothers’ entering 
a monastery, and with this in view, instead of 
sending them to a university, for which they were 
now ripe, placed them at another school of the 
Brothers of the Common Life at Bois-le-Duc. 
Again the plague drove Erasmus to Gouda, where 
his guardians tried every means to persuade him 
and his brother to become monks. As a com- 
promise, Erasmus agreed to enter the Augustinian 
college of Sion, near Delft, on the condition that 
it should be left to him to leave the college if he 
saw fit. Here, accordingly, for the next six yeare 
he lived the life of a monk, though in his case the 
discipline was somewhat relaxed in the hope of 
his being induced eventually to adopt the monastic 
life. It was undoubtedly this pereonal experience 
of the ways of living and thinking of the monks 
that made Erasmus their relentless and lifelong 
enemy. 

Deliverance at length came to him from the 
Bishop of Cambrai, who engaged him as his private 
secretary, and undertook to provide him with 
means to prosecute his studies. A few months 
later, and after having taken priest’s orders, Eras- 
mus went to Paris, supplied, though not over- 
liberalljq with funds by the bishop. The College 
Montaigu, where he pursued Ins studie.s, was 
notorious among all the colleges of Paris for the 
severity' of its discipline, the scantine.ss and 
wretchedness of its fare, and the general squalor 
of its domestic aiTangements. The new studies 
of the Renaissance had as yet made hut little way- 
in Paris ; but Montoigu above eveiy other college 
was still fast in the bonds of scholasticism. To 
Erasmus, therefore, whoso con.stitution was delicate 
to fragility, and who from the veiy outset .seems to 
have been awake to the intellectual revolution that 
had come upon Europe, all liis suiToundings in 
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Paris !it this time were in the highest degree dis- 
tasteful. To the end of his life he never forgot 
his experiences at Montaigu ; and not the least 
important of his suhsequent achievements wa.s the 
service he did in helping to discredit the frivolous 
dialectic which he had there seen in its most absiml 
fonn. 

AYith the exception of a virit to the Bishop of 
Canihrai on account of his health, Erasmus resided 
mainly in Paris till 149S, gaining a livelihood hy 
instructing private pupils. Of these pupils, Lord 
Monntjoy deserves special mention, as he always 
remained one of Erasmus’s best friends and most 
generous patrons. It was on the hnutation of 
Mountjoj’ that Erasmus, m-obahly in 1498, p.aid 
his first visit to England. This visit is one of the 
most important epochs in the life of Erasmus. 
Oxford was the chief place of his residence, and 
there he not only had in Linacre a better teacher 
of Greek tlian he could have found in Paris, but in 
his intercourse with Colet, a man of nobler stanip 
than liimself, he received an impetus, which if it 
did not actually give a new bent to his studies, at 
least lifted his life to a higher plane of enc1ea\'Our. 
Through the influence of Colet, his contempt for 
the schoolmen was intensifled, and his thoughts 
set on the consecration of his studies to a more 
rational conception of religious tmth. Durin" this 
visit, also, beg, an his famous fricndsliip aritli Sir 
Thomas jSIore, through whom on the pre.sent occ.a- 
sion he was introduced to Prince Heniy (after- 
wards Ileniy VUI.), then only a hoy of nine. 

In 1500 Erasmus was a"ain in France, and for 
the next si.x jasars he made his abode mainly in 
Paris, with occasional visits of longer or shorter 
duration to Orleans, and in the Low Countries. To 
these years belong his Adagia (afterwards pub- 
lished in greatly enlarged form in 1515), a collec- 
tion of Greek and Latin proverbs, with running 
commentaries, and his Enchiridion Militis Chris- 
iiani (The Christian Soldier’s Dagger). A second 
short visit to England in 1500 cemented still more 
closely his friendship with More, and gained him 
a valuable friend in AVarham, Archbishop of C.an- 
terbnrj’ and Lord Chancellor of England. During 
tho_ same year he earned^ out a jotimey to Italy, 
which for long had been his passionate d'c.sire. At 
Turin he received the degiceof Doctor of Divinity: 
at Bologna he witnessed the military triumph of 
the bellicose Pope Julius II. — a .spectacle which 
Erasnms always .spoke of as a disgrace to Christian 
Europe ; and at A enice he made the acqu.aint.ance 
of the f.amous printer Aldus Alanutius. During 
his sojourn in Italy he acted for some time as tutor 
to Alexander, Archbishop of St Andrews, natural 
son of .lames lAk of Scotland, who afterw.ards fell 
with his father at Floddoit, His visit closed with 
a short st.ay in Borne, where he was received in .a 
manner that proves the great reputation he had 
already won in letters. Altogether, as was to he 
expected from the diflbrent temper and aim.s of the 
two men, Er.asinns c.arried away from Italy a far 
more friendly impression than Luther after his 
memorable visit aliout the same date. The acces- 
sion of Henry A’lIL, of whom great things were 
expected as a patron of learning, and the .spcci.al 
invitation of Imrd .Alonntjoy, induced Erasmus 
once more to make his home in England. On his 
journey front Italy to th.at country ho conceived 
the plan of his Ein-oiniinii Moricr (Praise of Folly), 
which on his .arrival ho throw upon paper in the 
course of a week. In this s.atire, written in the 
full maturity of his powers, we have Enismus in 
his haiipiest and mo-t distinctive vein, ns the m.an 
of letters and the g.'neral critic of men and things. 
AA’hile its general tone is that of playful banter, it 
is yot inspiretl by the most .serton's jiurpo-e, n.s 
sj'Ocially appears ‘in its biting .sarc.asm at the 


expense of kings and churchmen. Seven editions 
of this work were issued within a few months. 

Daring this his third and longest risit to Eng- 
land, Ertismus resided chiefly in Cambridge, where 
he acted as M.argaret professor of Divinity, and 
professor of Greek. After 1514 Erasmus’s cli.angcs 
of abode for the next few years are_ so frequent 
that it becomes puzzling to‘follow him. In 1514 
he was in Baselj u.ack in England the same year, 
again in B.asel in 1515, and once morc'in England 
— the last of his visits to that countiy. From 1517 
to 1521 he lived at Louv.ain, taking a keen interest 
in the progress of the new studies at the famous 
univcrsitj' of that pl.ace. Ale.anwhile, his literary 
laboure were unceasing. In 1519 appe.ared the 
fii-st edition (aftenvanls greatly enl.arged) of his 
CoUoquia, the most f.amous of .all his works, and 
usually regarded as his master])iece. It consists 
of a series of familiar dialogues on the evoryd.ay 
topics of the time — social, religious, and politicar-, 
.and the audacity and incisiveness with which it 
handles the abuses of the church in large measure 
jircp.ared men’s minds for the work of Luther. In 
151C his edition of the New Testament, virtu.ally 
the fiist of the Greek text, was published at Basel ; 
and in 1519 his edition of St Jerome in nine folio 
volumes. In both of these works the dominant 
aim of Erasmus was to introduce a more national 
conception of Christian doctrine, and to emanci- 
pate men’s minds from the frivolous .and pedantic 
methods of the scholastic theologians. By ,snch 
labours, as by his Adagia and Encomium Moriw, 
Erasmus h.ad shou-n the need for a gcnoml reform 
in the cluirch. AA’^hen the Lutheran revolution 
came, therefore, Erasmus found himself in the 
most embarrassing position. The upholders of the 
old order fell upon him .as the author of all the now 
troubles, and the followers of Luther, on the other 
hand, bitterly .assailed him for what they deemed 
his cowardice and inconsistency in refusing to 
follow up his opinions to their legitimate con- 
clusions. 

From the date of Luther’s final breach with 
Rome, the_ life of Enasmus was one long contro- 
versy, whicli seriously maned the honour and 
happiness of his declining yearn. In 1521 he left 
Louvain, where the champions of the old faith h.atl 
m.ade his st.ay unendui-ahle, and took up his abode 
at_ Basel. In this city, with the exception of a 
sojourn in Friliurg from 1529 to 1535, Er.asmus 
spent the rest of his life. To Basel he had always 
been .attracted as the home of the gieat printer 
Froben, as well as by the excollenco of its climate, 
and he now found it the quietest spot in tiic 
general din of religious strife. To the very last 
his lalmni-s were ince.ssant and almo.st incrcdilila 
In addition to the toil of editing a long 8nccc.«sion 
of classical and patristic writers, he was engaged 
in controversies which would have incapacitated 
most men for peaceful .study. The most important 
of these controveisics were those with Ulrich von 
Hutton, with_ Luther, and with the Sorbonne. In 
accordance with his lieiy character, Hutten judged 
Epasiuus with the grealost severity for not taking 
his place by the .side of Luther. AA'ith the great 
Beformer himself, Erasmus, after long hesitation, 
cnisseil su ords in his Dc Librro A riiVvio ( 152.3), in 
which he ass.ailcd one of the fundamental positions 
of the Luriioian theologj-— that all human action 
is deteniiinod by divine’ nccc.ssilv. Attacked by 
men like Hutton on the one side, iic was as fiorcely 
.assailed on the other hy the Sorbonne, the grc.at 
•surviving stronghold of nb'.curanti.'-m alike in 
theologa- and secular studic-s. By his Cireroni- 
anus, a s.atirc on tlic pedantic imitation of Cicero, 
Erasmus rai“cd against himself anew set of ndver- 
.sarics — those humanists, namely, who set style 
above matter. Yet in spite of’all the.«c contio- 
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versies, Erasmus during his last yearn enjoyed fame 
and consideration heyond that of any man of lettei-s 
before or since. Letters and presents came to him 
from all the crowned heads of Europe ; and church- 
men in the highest position deemed it an honour to 
he among his con-espondents. 

Erasmus’s health had never been robust even in 
youth, and from a comparatively early age he had 
been afflicted with the stone. As he advanced in 
life, his sufferings grew upon him, and it was only 
by the most careful ordering of diet, and by his 
overpowering instinct for study, that he accom- 
plished the work he did. From 1534, a disease 
resembling gout in its symptoms subjected him at 
times to excruciating pain. On 12th July 1536, 
after nearly a montli’s attack of dysentery, he 
died, retaining to the last his gay and genial 
humour. 

Erasmus stands as the supreme type of cultivated 
common sense applied to human affair's. In his 
latter years he fell upon a time when other quali- 
ties were needed in the best interests of humanity ; 
but such as he was, few men have done more to 
advance truth, and to prepare men’s rrrinds for its 
acceptance. No man of letters has ever attained 
to anything approaching the infltrence wielded by 
Erasmus during his own century. Yet Erasmus 
was no creative genius, and he prodttced no single 
work which has a place in the first rank of the 
world’s masterpieces. He owed his position to the 
wonderful range of his activity, to his astonishing 
productiveness, to the breadth and sanity of his 
views, and to the delightful cjualities of wit, humour, 
and unfailing vivacity which distinguish all his 
work. He has himself indicated his services to 
Europe ndth exactness and precision. He rescued 
theology from the pedantries of the schoolmen, and 
referred it to its original sources ; he did more than 
any other single person to advance the cause of 
the hew studies of the Revival of Learning ; he 
exposed the abuses of the church, and he protested 
in the interests of the people against the thought- 
less tyranny of their rulers. His attitude towards 
the Lutheran revolution has exposed him to the 
obloquy of Protestants and Catholics alike. By 
both he has been accused of cowardice and insin- 
cerity, because he insisted in maintaining his 
neutral position. But this is merely to say that 
Erasmus had the defects of his qualities. Con- 
stitutionally, he was averse to all extremes, as he 
distinctly showed in his antagonism to the excesses 
of humanism in its neo-pagan developments, not 
less than to what he considered the excesses of the 
Gemian Reformation. If he had not the energy 
to head a revolution, he had at least in eminent 
degree the courage of the scholar, as the long 
catalogue of his works, produced in chronic weak- 
ness of health, amply proves. As to his pereonal 
qualities, it should be sufficient to say that he 
enjoyed the friendship and esteem of men of so 
different, yet each in his own waj' of so high a 
type, as Bishop Fisher, Colet, and More. His 
pereonal appearance corresponded to his mental 
and moral .qualities. He was slightly under the 
middle height, but of graceful figure ; his features 
were delicate and mobile ; and he spoke in tones 
low but beautifully clear and distinct. 

An edition of his works was published at Basel in 9 
vols. in 1540 ; tlie standard edition is that of Le Clerc 
(Lyons, 10 vols. 1703-6). See Lives of Erasmus by 
Knight (1726), Jortin (1748), Burignj' (1752), Durand 
de Laur (1874), Drummond (1873), and Eeugere (Paris, 
1874). For studies of Erasmus, see Nisard, Etudes sur 
la Renaissance (1855); Milman, Essays (1870); Seebohm, 
Oxford Reformers (2d ed. 1869). 

ErastnSy ThOJIAS (properly Liebler or Licher), 
was bom in 1524 at Baden in Switzerland, accord- 
ing to other accounts at -4uggen, near IMiihlheim 


in south-west Gei-many. He studied theology at 
Basel (where he Grecised his name), and philo- 
sophy and medicine at Bologna and Padua. After 
nine years in Italy, he was appointed physician to 
the eounts of Henneberg; then (from 1558) pro- 
fessor of medicine at Heidelberg, and court- 
physician to the Elector Palatine. He removed 
fi'om Heidelberg to fill the chair of Medicine at 
Basel in 1580, and died there, January 1, 1583. 
Shortly before his death he had been appointed 
professor of Ethics. Erastus was a skUfur phy.si- 
cian and a man of upright character-, an equally 
vigorous writer against ‘the new medicine of Philip 
Paracelsus’ (1572) and in favour of the burn- 
ing of witches (1577 et seq.). In theology he 
was a follower of Zwingli, and represented his 
view of the Lord’s Supper at the conferences at 
Heidelberg iir 1560 and Maulbronn in 1564. The 
fame of Erastus now rests on his strenuous opposi- 
tion to Calvinist discipline and Presbyterian order. 
For ten years ( from 1560 ) he resisted successfully 
the Calvirrist par-ty under Caspar Olevian at Heidel- 
berg ; birt in 1570 Presbyterianism was introduced 
by the Elector Frederick III. Erastus was excom- 
municated on a false suspicion of heresy, founded 
on a correspondence with Unitarians of Transyl- 
vania, but was restored in 1575. He had carried 
on a private exchange of views on the subject of 
church discipline witli his friend Beza, and after 
his death his widow’s secopd husband, Castel- 
vetro, published at London (1589), with the con- 
cuiTence of Archbishop Whitgift and with a 
fictitious imprint, a treatise on excommunication 
entitled Explicatio gravissimcc qumstionis utrum 
Excomsnnnicatio . . . mandato nitativr divino, an 
excogitata sit ah hominibiis. This was answered 
by Beza in his De. vcrd Excommunicationa et 
ChrisHano Presbytcrio (1590^. A translation of 
Erastus’s treatise was published with a preface 
by Dr Robert Lee (Edin. 1844). Erastus main- 
tained that no member of the church should be 
excluded from her communion as a punishment for 
sin. Punishment is ‘ the special duty and office ’ 
of the civil magistrate. He was familiar with the 
system of Zurich, 'where the Christian magistrate 
administered ecclesiastical discipline in the name 
of the Christian community, and he dreaded that 
Presbyterianism, unchecked, might exercise a 
tyranny over men’s consciences as absolute as that 
of the Spanish Inquisition. 

In England, the name of Erastians was applied 
to the party that arose in the 17th centuiy, deny- 
ing the right of autonomy to the church— a right 
neither maintained nor denied by Erastus. The 
Erastian controversy broke out at the time of 
the Westminster Assembly. The leading Erastians 
in that assembly were Lightfoot and Coleman, who 
were supported by Selden and Whitelocke in the 
House of Commons. Since the time of the Refor- 
mation the controversy has been confined chiefly 
to the church in Scotland. 

See on the one side, Gillespie, Aaron’s Rod Blossoming 
(1646), Sam. Kutherford, DiVinc Right of Church Govern- 
ment (1646), and Cunningham’s Historical Theology, vol. 
ii. chap, xxvii. (1863); and on the other, Selden, De 
Sunedriis (1650-53), and Du Moulin, Of the Right of 
Churches (1658). 

Erasure, or R.^zuee, as it is more commonly 
called in England, from the Latin rado, ‘ I scrape 
or shave,’ is the scraping or shaving of a deed or 
other formal writing. In England, except in the 
case of a will, the presumption, in the absence of 
rebutting evidence, is that the erasure was made 
at or before e.xecution. If an alteration or erasure 
has been made in any instrument subsequent to its 
execution, that fact ought to be mentioned (in the 
abstract, or epitome of the evidences of owner- 
ship), together with the circumstances under which 
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it is done. A frandnlent alteration, if made by the 
person liiinself taking under it, ■would vitiate his 
interest altogether. It Ava.s fonnerly considered 
that an alteration, erasure, or Interlineation (q.v.) 
would void the whole instrument, even in those 
cases where it was made by a stranger ; but the 
I.aw is now otherwise, as it is clearlv settled th.at 
no alteration made by a stranger will prevent the 
contents of an instrument from retaining its 
original etl’ect and operation, where it can be 
plainly shown what that effect and operation 
actually wa=. To accomplish this, the mutilated 
in.'-trament may be given in evidence as far as its 
contents ajipcar ; and evidence will be admitted to 
show wliat portions have been altered or erased, 
and also the words contained in such altered or 
era-sed parts ; but if, for want of such evidence, or 
any delicicncy or uncertainty arising out of it, the 
original contents of the instrument cannot be_ ascer- 
tained, then the old rule would become applicable, 
or, more correctly speaking, the mutilated instru- 
ment would become void for uncertainty. If a will 
contains any alterations or erasures, the attention 
of the witne.«ses ought to he dii-ected to the par- 
ticular parts in which such alterations occur, and 
tliey ought to place their initials in the margin 
oppositej before the will is executed, and to notice 
tins having been done 1 ) 5 ' a memorandum, added to 
the attestation clause at the end of the will. For 
the English law on ^this subject, see Taylor, Lato 
of Evidence (Sth cd. 1SS5). 

In Scotlamh tlie rule as to era-sure is somewhat 
stricter than in England — the legal inference being 
that such alterations were maefe after execution. 
As to necessary or bond ftdc alterations which 
may bo desired hv the parties, corrections of 
clerical eiTors, and the like, after the deed is 
written out, but before signature, the nile in 
Scotland is that ‘the deed must sliow that they 
have been advisedly adopted by the party ; and 
this will he efi'eoted by mentiouing them in the 
body of the writing. Tlius, if some words arc 
era.sed and others suiiorinducod, you mention that 
the superinduced words were written on an erasure ; 
if words arc simply_ delete, tliat fact is noticed; if 
words arc added, it ought to be on the margin, 
and such additions signed by the party, with his 
Cliristian name on one side, and Ids sunianio on 
tlic_ other; and such marginal addition must be 
noticed in the liody of the writ, so as to specify the 
jtage on which it occurs, tlio writer of it, and 'that 
It i.s subscribed bj- the attesting witnesses.’ See 
Mcnrie.s's Lectures on Conveyaneina. The Roman 
nde was th.at the alterations sliould bo made by 
the party himself, and a formal clause was intro- 
duced into their deeds to this cllccl, ‘ Litunas, in- 
dnctioncs, superinductionas, ipse feci.’ As a 
general rule, alienations with the pen are in all 
c.ases to be preferred to erasure ; and snsiucion will 
be most circctually removed by not obliterating the 
words altered so completely as to eoncc.al the 
nature of the correction. ‘The worst kind of 
delclinn,’ say.s Lonl Stair, ‘Is when the words 
deleted cannot be read (but if tlicy arc scored that 
they can bo rc.ad, it will ajipe.ar whether they he dc 
siihstantirdibiis), for if they cannot he rc.ad, they 
will he e.stoemed to ho such, unlc.-s the contrara- 
appear hy what precedes and follow.s, or that there 
IfC a marginal note, hearing the deletion, from such 
a word to .snch a word, to he of consent.’ The law 
of the United .States follow.s that of England in 
this niatter. 

Ilrnto.sflionc.s: or Cvrr.xE, horn 270 n.c., 
was an eminent mathematieian, a.strotioincr, and 
geographer. Among his te.aohers were Lys.anias 
the grammarian and Callimachus the poet. Uy 
I’tolemy Eiiergetes he was e.alled to Alexandria to 
Mi[>erintend his gr<>nt lihrary. Here he dksi of 


volunt.aiy starvation, at the age of eighty, having 
become blind, and we.aried of life. Eratosthenes 
measured the obliquity of the ecliptic with ah 
accuracy wonderful for his time, drew up a cata- 
logue of the fixed stans, amounting to G7o, which is 
now lost, and made an attempt to measure the 
magnitude of the earth in the lucthod used at the 
present day. He found the circumference of the 
earth to lie 252,000 stadia, which, according to 
Pliny, is 31,500 Eonmn miles. His most important 
work w.as a systematic tre.atise on geoCT.aphy, which 
was used by Strabo. He wrote also oh mor.al 
philosophy, historj-, and gi-anim.av. Such frag- 
ments of Ills writings .as are still e.xt.ant have been 
collected bj- Beniliardy in his Eratosthenica (Berlin, 
1822). See also Berger, Die gcograpMschcn Frag- 
mentc dcs Eratosthenes (Lcip. 1880). 

Erbium (sym. Er, cq. ITO'o) is a rare nict.al, 
the compounds of which are present in the 
mineral gadolinite, found at Ytterby in Sweden. 
It is also believed to be present in the sun's 
vapour. It is found along with compounds of 
j’ttrium and, it is alleged, of terbium, also rare 
metals, the existence of one of which, terbium, is 
still quastioned. It is chiefly of interest because the 
compounds of the three metals mentioned resemble 
c<ach otlier so closely, and have sucli similar pro- 
pertie.s, that the processes of sep.aration and puri- 
lic.ation are difficult .and tedious in the extreme, 
a single research with the object of obtaining 
absolutely pure salt.s requiring yeans of p.atient 
work. 

Ercildoiiiic. See Earlstox. 

Ercilla y ZufufTti, Aloxso, a Spanish poet, 
wa-s born at Madrid, August 7, 1553. He became 
j)a"e to the Infante Don Philip, son of Charles V., 
and accomp.anicd him on his early travels, and in 
1554 to England, on the occasion of Philip’s mar- 
riage to Queen Mary. Shortly after lie joined the 
cxjiedition against the xy.aucanians on the co.ast 
of Chili. The arduous difficulties that had to he 
overcome, and the heroism of the natives, sug- 
gested to Ercilla the idea of making it the sub- 
ject of an epic ])oem. lie began liis poem on 
the spot, about the year 155S, occasionally com- 
iiiitting his verses, in the absence of paper, to 
pieces of Ic.ather. An unfounded su.sjiicion of his 
having plotted an insurrection involved him in a 
paiiifui trial, and he had actually ascended the 
sc.aflbld before his innocence was proved. Deeply 
wounded, the brave poet-soldier turned to Siinin, 
but Philip treating him with great coldness aiul 
neglect, he made a tour through France, It.aly, 
Germany, Bohemia, and Hungiu-j'. For .some time 
he held the office of chamberlain to tlie Emperor 
Rudolf II., but in 15S0 returned to Madrid, where 
he straggled with poverty till his dcatli, about 
150,5. Ccrvantc.s in Don Quixote coiujiaros the 
riw (/conn with the bc.--t Italian cpic.s, and it ha.s 
undoubtedly not a little of the epic style and 
.spirit. Tlie first part i.s the freshest in character, 
.and wa.s published in 1559; the second part fol- 
lowed in 1.578, the third_ in 1507. The most 
elegant reprint i.s fhat published at Madrid in 1770: 
the most accurate, that issued there in 1828. There 
is a French translation by Nicolas (1870). See 
Royer’.s Etude (Dijon, 18S0). 

Erckinanii-Chafrlan. the compound name 
of two French romancist.s, I.orrainers both, wlio-e 
Stories of Als.ati.an peasant life are known the ivliole 
world over. Emile Erckmann, born 20th 5Iay 1822, 
at Phalsbourg, studied law in Paris from 1812 to 
1858; whilst Alexandre Cliaf rian, Iiorn 2(1 December 
1825, in the village of .‘^oldatenthal, fwm glass- 
blowing took to te.acbing in Phalsbourg, and after- 
wnnls got a milw.iy clerKship. 'J’lieir litetaiy part- 
' licrshi]» dates fiom ISIS ; out for ten or eleven 
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years tliey had little success beyond getting some 
of their stories printed in various newspapers and 
journals. It was not till 1S59 that L’lllustre Doc- 
tmtr MatMus (1859) gave a certain 6clat to the 
collective name of Ei'okmann-Chatrian. Le Fou 
Yigof is one of a series of novels which give 

graphic pictures of the invasion of 1813-14, to which 
series also belong Mistoire d'nn Consent do 1813 
(1864) and Wederloo (1865). Lc Joueur do Clari- 
nette (1863), a simple stoiy of a village musician; 
Les Amom-enx do Catherine, anotliertale of village 
life in the same volume; 11 Ami Fritz (1864); 
Madame ThCrdse, ow les Volontaires do ’92 (1863); 
Lo Bloats ( 1867 ; Eng. trans. Blockade of Phals- 
hoiirg, 1870); Histoire d’vn Paysan (1868); and 
Contes Populaires, most of which have been trans- 
lated into English, count amongst the best they 
have mitten. Three plays by them have also 
achieved success — Lo Juif Polonais (1869; well 
known in English as The Bells), the dramatic version 
of L’Ami Fritz (1876), and Los Rantzau (1882). 
After the annexation of Alsace-Lorraine to Ger- 
many, a strong anti-German feeling was manifested 
in several of their books — the best of these 11 His- 
toire d’nn PUhiscite ( 1 872). According to Edmund 
About (Atlienaium, October 28, 1876), ‘the two 
friends see one another veiy rarely,, whether at 
Paris or in the Vosges. When they do meet, they 
elaborate together the scheme of a work. Then 
Erckmann writes it, Chatrian corrects it, and some- 
times puts it in the fire.’ 

Erdmann, Johann Eduaed, German philo- 
sopher, was bom in 1805 at Wolmar in Livonia 
(Russia), studied at Dorpat and Berlin, coming, at 
this last university, under the influence of Hegel, 
and became professor of Philosophy at Halle (extra- 
ordinary 1836) in 1839. His principal work is a 
Grundriss der Gcscliichte dor Philosophie (3d ed. 
1877), besides which he also wrote a work on Logic 
and Metaphysics, two books on Psychology, two 
collections of essays (one entitled Ernste Spiele), 
and works on Natnre and Creation, Body and Sottl, 
Belief and Science, and The State. 

Erebus, the name of one of the sons of Chaos, 
signifies darkness, and is used specially to denote 
the dark and gloomy cavern beneath the earth, 
through which the shades pass in going to Hades. 

Erebus, Mount, an active volcano on Victoria 
Land, in 78° 10' S. lat., rising 12,367 feet above the 
sea. It was discovered in 1841 ly Ross, who 
named it after one of his vessels, and whose 
further progress south was haired by a wall of ice. 
See Antarctic Ocean. 

Erechtlieiis. or Erichthonius, an Attic 
hero, is said to liave been the son of Hephrestus 
and Atthis, daughter of Cranaus, the son-in-law 
and successor of Cecrops. He was brought uji by 
Athena, who placed him in a chest, which was in- 
trusted to Agi-aulos, Pandrosos, and Herse, the 
daughters of Cecrops, with the strict charge that it 
was not to be opened. Unable to restrain their 
curiosity, they opened the chest, .and discovering 
a chikL entwined with serpents, were seized with 
madness, and threw themselves down the most pre- 
cipitous part of the Acropolis. Afterwards Erech- 
theus was the chief means of establishing the 
worship of Athena in Attica. He instituted the 
Panathenrea, and a temple, the Erechtheum, was 
erected in his own honour. This original Erech- 
theum was burned by the Persians, but a new and 
magnificent Ionic temple was raised on the same 
site (see Athens). !5Ir Swinburne in 1876 pub- 
lished his tragedy of Ercchthcns. 

Eretria, an ancient Ionic trading and colonising 
town on the SW. coast of Eubcca, which wa-s 
destroyed by the Persians in 490 n.C., and, 
although rebuilt by the Athenians, never after- 


wards regained its former prosperity and import- 
ance. The modern town of Nea Eretria is a small, 
unwholesome place, surrounded by swamps. 

Erfurt, a city of Prussian Saxony, anciently 
capital of Thuringia, stands in a highly cultivated 
plain, on the Gera, 13 miles W. of Weimar by nail. 
Till 1873 it was strongly fortified. Its two citadels, 
the Petercberg .and the Cyriaksburg, were formerly 
monasteries. Erfurt has several churches, chiefly 
Gothic, the cathedral and the church of St Seveiois 
being the finest. The cathedral, one of the most 
venerable Gothic buildings in Germany, possesses, 
besides a veiy' rich portal, .sculptures and bronze 
castings dating from the 13th to the 16th centuiy, 
especially a Coronation of the Virgin, by Peter 
Vischer ( 1521 ). In the northern tower is the bell 
called Maria Gloriosa, cast in 1497, and weighing 
13J tons. The Regler Church contains an altarpiece 
by Wohlgemuth. The raonasterj' of St Augustine, 
famous as the residence of Luther, whose cell was 
destroj^ed by fire in 1872, was converted in the year 
1819 into an asylum for deserted children. From 
1378 to 1816 Erfurt was the seat of a university, of 
which tlie academy of sciences and the libraiy^ 
(60,000 volumes and 1000 MSS. ) alone remain. The 
gi-owing of flowers and vegetables, and an extensive 
trade in flower-seeds, are carried on. The principal 
manufactures are woollen, silk, cotton, and linen 
goods, lamps, machines, shoes, beer, malt, &c. 
Pop. (1871) 43,616; (1880) 6.3,254; (1885) 58,385. 

Erfurt, originally called Erpesford or Erpesfurt, 
was made a bishopric in 741 , and in 805 the capital 
of the Sorbs by Charlemagne. In the 15th centuiy 
its woollen and linen manufactures raised it to the 
position of one of the foremost cities of Germany. 
All througli, the town has had a stomiy history, 
being either the bone of contention between the 
electors of M.ainz .and of Saxony, or the object of 
attack by foreign invaders. Since 1803 (except the 
period from 1806 to 1814) it has belonged to Prussia. 
At the Congress of Erfurt (September-Oetober 
1808) Napoleon met the Emperor of Russia and 
several of tlie minor sovereign princes of Germany. 

Ergasteria, a mining-town in the Greek 
nomarchy of Attica and Bcootia, near Cape Colonna, 
with ancient lead and silver works, reopened in 
1864. Pop. 6500. 

Ergot, a diseased condition of the ovary of 
grasses .and sedges, due to the presence of species 
of Claviceps, a Pyre- 
nomycete fungus ( see 
Fungi ), of which the 
filamentousmycelium 
of the mould ramifies 
through the tissue of 
the flower, causing 
the outpouring of 
sugary sap, and bear- 
ing a multitude of 
spores, the ovary 
meantime becoming 
deformed .and en- 
larged. In this state 
the mould was for- 
merly described as 
a distinct species. 

This now withers on 
the surface, but the 
deeper mycelium 
within the ovaiy be- 
comes denser and 
harder, forming the 
so-called sclerotiuni, 
and lies dormant 
until the gmin is 

sown in early .spring, when it beai-s globular heads 
which contain depressions or perithecia, containing 
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the a«cosi)ores, -wliich ajiain recommence the cycle. 
The mcoicinal ‘ergot of rye’ is that formed by 
Claviccps purpurea. Producing rapid contraction of 
the utCTOs, it is often employed in niidudfery ; bijt 
its nsc in unskilled or unscrupulous bands is 
attended Ijy the most serious risKs. It lias also 
been used in dysentciy, epilepsy, ivhooping-cough, 
and as a styptic. The continued eating of bread 
made of ergotised rye produces a specific disease 
called Ergotism. Tfiis is <a terrible fonn of poison- 
ing, in which not only convulsions appear, but 
often also gangi-ene of the extremities, resulting 
in mutilation or death, even recovery from less 
serious doses being slow and difficult. Many 
dreadful epidemics in rj’e-consuniing countries (as 
in Lorraine and Burgundy in ISIG), the causes of 
which were not understood, are now supposed to 
have been due to ergotism. See also RArH.\Ni.\. 

Eric, the name of several Danish and Swedish 
kings. — Enic VII., king of Denmark, bom in 1382, 
the son of Duke IVratislaw of Pomerania, was 
selected as her successor by Queen ^Margaret of 
Denmark, and in 1412 mounted the tlirone of 
Denmark, Nonvaj', and Sweden, united according 
to the treaty of Calniar. Cruel and cowardly in 
his character, he lost Sweden in 1437 throngli a 
revolt of the peasants of Dalecavlia, and in 1439 
was deposed also in Denmark. He died in Riigen- 
wahl in 1459. — Eric VIII., the Saint, became king 
of Sweden in 1155, did much to extend Christianity 
in his dominions, and to improve the laws, and fell 
in battle with tlie Danes in IIGO. — Eric XIV., the 
last of the name who reigned in Sweden, succeeded 
in I5G0 to the throne of his father, the great Gus- 
tavus Vasa, and at once bo"an- to exhibit the folly 
that disgraced his reign. _ His flighty matrimonial 
schemes rcaclied even Elizahotli of England and 
Mary of Scotlandj until at length (15G7) his roving 
fancy found rest in the love of a Swedish peasant- 
girl,_ who acquired an influence over liim wliich was 
ascribed by the superstitious to witclicraft, since 
site alone was able to conti'ol him in the violent 
paroxysms of blind furj’ to which ho was subject. 
Ilis capricious cruelties and the disastrous wars 
that foflowed on his follies at length alienated the 
minds of his subjects, who threw ol! their allegiance 
in 15GS, and solemnly elected his brother John to 
the throne. _ Xine years later the nnliappy Eric 
ended his miserable life half voluntarily by a cup 
of poison. This crazy madman had a genuine love 
of letters, and solaced his captivitj" witli music and 
the composition of psalms. His ston- has been 
work'cd into dramatic form by Swedish poets ; in 
German by Kruse in his tragedy, Koniq Erich 
(1871). 

Erica'cea*, or IIi;.\Tns, a large, widely dis. 
trihuted order of corollifloral dicotyledons, chiefly 
small shrubs, frenuently evergreen and soci.al in 
growth, covering large areas, especially in nionn- 
tainons regdons and on tabloland.s. See IlK.tT/i, 
Riiododkxdrok, Az.ti.KA, .Axdromrda, Alt- 
nUTf.S, ClUNnERRY, K.tLAIIA, v'l-c. 

Ericht, Loch,_ a lonely lake between Perth 
anil Inverness shires, 1 mile from Dahvhinnie 
station, and CO milc.s NV. of Perth. Lving 11.53 
feet above sca-lcvel, it .stretches 14 J miles south- 
.tonth-we-tward, varies in width between ^ and H 
niilo, is ovcihung by Ben .Vlder (.3757 feet), abounds 
in .salmo-fetox and front, and sends off a stre.am 
C miles to IaicIi Rnnnoch. 

Ericsson, John, a distinguished engineer, w,as 
liorn at Danglianshytlan, in the Swedish province 
of Vcrmland. in 1803. After .serving for some 
time as an ofliccr of engineers in the .Sweili«h army, 
he icmovetl in 1S2G to England, and continued to 
(K’dipy himself with improvements chietlvon .steam 
maehineiy and its ajijilications. In 1.S29, for the 


Liveipool .and Manchester railway race, he built 
within six weeks (so it is said) the Novelty, a 
steam-engine which, had not the fan broken down 
at the last moment, might have proved a formid- 
able competitor to Stephenson’s Rochet. In 1S3G 
lie took out a p.atent for the Screw-propeller 
(q.v.). In 1839 lie went to the United St.ate.s, 
where he furnished designs for the waiship 
Princeton, the fiint steamer that had her engines 
and boilers entirely below the water-line, and 
brought out his improved caloric engine (see Air- 
ENGIXE) and numerous other inventions. In 1801, 
during the civil war, he designed and finished in 
one hundred days the ironclad il/oniVor (see Irox- 
CLADS), and in 18G2 built a number of similar 
vessels for the American navj'. The Destroyer, ,a 
vessel with under-water guns, from which projec- 
tiles inclosing 300 lb. of gun-cotton were to be fired 
into an enemy below her armonr-plating, was tried 
in 1881, bnt failed to satisfy the requirements of the 
n.avy boartl. In 1883 he erected a ‘snn motor’ in 
New York : his earlier experiments for developing 
power from the direct rays of the sun are described 
in his magnificent volume. Contributions to the Cen- 
tennial Exhibition (1876). He died in New York, 
Sth Slarch 1889. By his own wish he was buried in 
the place of his birth, a Swedish man-of-war being 
sent to convey his body to Langbanshyttan ; .and 
it was decided to erect his statue in Stockholm. 
His inventions cover nearly the whole field of 
inccluanical engineering, and have revolutionised 
both the navigation and the navies of the world. 
His great services to science were recognised by 
the govcniments of the United States, Sweden, 
Denmark, Spain, and Austria, ns well ns by ni.any 
learned societies in America and Europe. See his 
Life by W. C. Church (1890). 

Eritl'nmis. Sec Po, 

Erie, one of the five gie.at lakes which empty 
themselves by the St Lawrence, separates the 
province of Ontario, in Cnnad.a, on its left, from 
Aliclngan, Ohio, Pennsylvania, and New York on 
its right. It is the most southern of the five, 
receiving .at its western extremity the watere of 
Lake.s Superior, Michigan, and Huron by the river 
Detroit, and discharging them at its north-east by 
the Niag.ara into Loire Ontario. With a length of 
240 miles, Erie h.as a breadth varying from 30 to 
nearly 00 miles, with an area of 9000 sq. ni. It is 
10 feet below the Huron, and 333 and 505 rcsiiec- 
tivcly above the Ont.ario and the Atlantic. The 
shores arc for the most part low and of a clayey 
nature. At its pouth-we.sterii extremity are several 
wooded .and partly cultivated island.s, the large.st 
of which is .about 14 miles in circumference. It is 
by far the sluallowcst of the five grc.at lakes. Its 
mean depth is 90 feet, its maximum 20-1 feet ; and 
from this comparative shallownc.s.s and the con- 
.sequent liability to a heavv ground-swell, as well 
as on account of the small nnnibcr of good har- 
bours, the n.arigation is peculiarly dillicult and 
dangerous. The chief harbours on the United 
.States shore, besides, the natuml harbour of Erie 
itself or Pre.-que Isle, arc those of Bulfido, Dun- 
kirk, Cleveland, Sandusky, and Toledo ; and on 
the north or C.anadian shore. Ports Dover, Burwoll, 
Colborno, and Stanley. Lake Eric receives no 
riveis of any consequence, except the Detroit and 
Maumee. Its commercial iinjiortance, however, 
has liecn largely increitscd by art. It is connected 
by one canal with the Hnd“on, and by more than 
one with the Ohio (sec CaXai.); wldle, on the 
British side, it communicates with the Ontario 
by nie.ans of an impm-t.ant work, the .shiii elmnnel 
ot the Well.and Canal. Its n.avigation genemlly 
closiM, ill the beginning of Di'ccnilier, and the lake 
remains innro or Ic's frozen till Mnivb or A]iril. 
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Tlie commercial importance of this lake lias been 
greatly enhanced -n-ithin recent years by the estab- 
lishment of numerous lines of railway connecting its 
ports with the interior. The amount of traffic on 
the lake and on these railways is enormous. Lake 
Erie was the scene of a naval engagement between 
the British and Americans, September 10, 1813, in 
which the latter were victorious. 

Erie, the capital of Erie county, Pennsylvania, 
on Lake Erie, 88 miles SW. of Buffalo', and' 95 NE. 
of Cleveland, is a port of entry, an important 
centre of trade, and connected by rail with New 
York, Philadelphia, Pittsburg, and other cities. 
Its harbour, one of the largest and best on the 
lake, is formed by an island of 4 miles in length, 
which, under the appellation of Presque Isle (Fr., 
‘peninsula’), still preserves the memory of its 
having been once connected with the mainland. 
The belt of water thus sheltered is known as 
Presque Isle Bay, and forms a natural harbour for 
the city; it is now protected by a breakwater, 
is 3 to 4 miles long and 1 mile wide, and varies 
in depth from 9 to 25 feet. The Erie Extension 
Canal, connecting the city with the Ohio River, 
was, abandoned in 1871 ; it had never paid half the 
interest of its cost, and was operated for some 
thirt 3 '-ei"ht years at a loss. Tlie town’s important 
industrial works include oil-refineries, tanneries, 
iron-foundries, paper, flouring, and planing mills, 
factories for railroad cars, engines and boilers, &c. 
It is a Roman Catholic bishop’s see. A natural- 
gas Avell was opened here in 1889. Pop. (1870) 
19,646; (1880) 27,737. 

Erigeiia, Johannes Scotus, a famous philo- 
sopher of the 9th centuiy, according to one account 
Avas bom at ‘ Ergene,’ in Herefordshire, to another 
at Ayr, but AA'as more probablj^ a Scot of Ireland, and 
born there between 800 and 815. His residence at 
the court of Charles the Bald, in France, AA’here he 
Avas from 843 the head of the ‘ court school’ (sc/iofre 
palatina), is the onlj' part of his history that is 
certainly knoAvn. He came (851) to the help of 
Hincmar in the Predestination controversy Avith the 
doctrine, hitherto unknown in the West, that evil is 
simply that Avhich has no existence, and that there- 
fore damnation is not a positive punishment by 
God, but onlj' consists in the consciousness of hav- 
ing failed to fulfil the divine purpose. The Council 
of Valence condemned thispuffcs Scotorum (‘Scots 
porridge’) as ‘an invention of the devil.’ The 
tradition is that, after the death of Charles the 
Bald (877), Erigena AA'as forced to leave France 
Ainder the suspicion of heresj^, Avas called to Eng- 
land bj' Alfred the Great, and died about 880, 
as abbot of Malmesbury, a violent death at the 
hands of his scholars. But this tradition seems 
unsupported, and good authorities have convinced 
themselves that he never left France, but died 
there about 877. Erigena translated only too 
literally, into Latin (860), the Avritings of the 
pseudo-Dionysius the Areopagite, and aftem^ards 
the Greek scholia of Maximus to the AAuitings of 
Gregoiy Nazianzen. His chief AA'ork, Dc Divisionc 
Naturcc, lib. a-. (854), Avas condemned bj"^ a pro- 
Auncial council at Sens, and bA' Pope Honorius III. 
(1225), who described the book as ‘sAvamiing AA'ith 
Avorms of heretical pervereitj'.’ It Avas published 
by Gale ( Oxford, 1681 ), and bj’^ Schliiter ( iMunster, 
1638 ), and Avas placed on the Index Hbrorvm pro- 
liibitorum by GregorA- XIII. in 1685. (There is a 
German translation bj’ Noack, 1872-76.) In this 
work Erigena develops a speculative sj-stem on the 
basis of the gnosis of Origen, the theosophy of the 
Areopagite, and the dialectic of Jlaximus Con- 
fessor. His aim Avas to reconcile the fundamental 
truths of Christianitj' Avith Immau reason, biAt his 
sj’stem is simph' Pantheism, in AA'hich God and the 


AA'orld are merged in the higher unity of (Nature.’ 
Nature — to Erigena the sum of all being and not- 
being (the necessapj' complement of being)— has a 
fourfold form of existence : ( 1 ) Natura creans non 
areata — i.e. God, as the uncreated Creator of all 
things; (2) Natura creata creans — i.e. the Word 
from God, by AA’hom all things are made (the Son); ■ 
{3) Natura creata non creans — i.e. the world, crea- 
tion, or nature in the nariwer sense; (4) Natura 
non creans ct non areeda — i.e. God, as the final goal 
of all creation, to Avhom everjrihing created returns 
in a nnivei-sal Apocatastasis ( q. v. ). Recent writers 
haA-e shoATO that Erigena is to be regarded not as 
an independent thinker, but as a skilful reproducer 
of Greek speculations. 

The complete edition of the works of Erigena, edited 
by H. T. Floss, forms vol. exxU. (Paris, 1853) of the 
Patrologia of hligne. His Life has been written by 
Staudenmaicr (1834) and Hermens (1863). See the 
monographs by St E^nd TaiUandier (1843), Christlieb 
(1860), Huber (1861), Hoffmann (1876), and BuchAvald 
(1884); and the sketch in F. D. Maurice's Mediceval 
Philosophy (1856). 

Eri'geron, a genus of composite weeds, allied 
to Aster. The British E. acre, sometimes called 
Fleabane, has been used as a source of potash, and 
AA’as formerlj’ in medicinal repute. E. canadense 
has become a common AA'eed in Europe. 

Eriii. See Ireland. 

Eriima, a Greek poetess, the intimate friend of 
Sappho, bom at Rhodes, or on the little island of 
Telos, to the Avest of Rhodes. The lypothesis of a 
second poetess of, the same name, in the 4th centuiy 
B.C., Avhich is based on a statement of Eusebius, is 
generally rejected. Though she died at the early 
age of nineteen, Erinna acquired such celebrity bj’ 
her epics, that her verses Avere compared Avith those 
of Homer. Of her principal poem only four lines 
are extant; and, of the three epigrams preseWed 
in Sclmeidewin’s Delectus Poesis Grwcai Elegiacm 
(Gdttingen, 1839 ), tAvo at least are not genuine. 
Erinyes. See Eujienides. 

Eriobo'trya. See Loquat. 

Eriocaula'ceaJ, a small order of monocoty- 
ledons, allied to Restiacere, of grassj' or nislij' 
aspect, of march or aquatic habit, and unimportant 
properties. The 300 species are chiefij’ tropical ; 
the North American Eriocaulon septangxdare 
(PmeAA'ort), hoAvever, occure in muddj’laKe bottoms 
in West Ireland and the Hebrides. 

Eriodcudl'On, a genus of Sterculiacere, allied 
to Bombax, East and West Indian trees Avith 
AA'oolly seed ; hence often called Wool-trees. The 
AA’ool is sometimes used for stuffing pillow's, &c., 
and the seeds jdeld oil, or are sometimes eaten. 

Eris, in Greek mj^thologj’, the sister of Axes, 
and personification of strife. 

Erith, a toAi-n of Kent, on the right bank of the 
Thames, 15J miles bj’ rail E. of Charing Cross. A 
summer-resoit for Londoners, a steamboat-station, 
and the headquarters of several j’acht clubs, it has 
a number of fine villas, and a much-restored church, 
rich in brasses ; AA’hilst in the Erith and Plnmstead 
Marshes are large poAvder magazines, one of AA’hicli 
in October 1864 Avas the scene of a great explosion. 
At Erith the Grace de Dicu Avas built in 1515. 
Pop. of parish ( 1851 ) 3231 ; ( 1881 ) 9812. See C. J. 
Smith’s History of Erith (1873). 

Erivan' (Persian Bcicdn), the fortified capital 
of the government of the same name in Transcau- 
casia, is situated on the eleA-ated plain to the north 
of Ararat, on the river Sanga, 3432 feet above the 
IcA-el of the sea. It has one Russian and six 
Armenian clmrches, and five mosques, besides a 
citadel and a large bazaar. Close bj’ resides the 
head of the Armenian Church ( see Armenia, A ol. I. 
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p. 425). The town dates jirohahlv from the 7th 
centniT A.D. ; in later j eare it vas lielcl alternately 
hv Pei^ians and Turks. Pop. ( 1880 ) 12,449. lu 1827 
it n as stonned by the Russian general, Paskerich, 
who iecci\ed the surname of Eri\anski; and by 
the tieaty of peace concluded at Tnrknianjai, 22d 
Pebruarj- 1828, both town and prosince vere gi'cn 
up bv Persia to Ru-^sia. The province has an area 
of 10,103 sq. in., and a pop. (1885) of 607,464, nearly 
all Armenians and Taitai-s, n ith a small peicentage 
of Kurds, and barely 5000 Russians. 

Erlantrcil. a ton-n of Bavaria, on the Regnit/, 
12 miles X. of Xuiembeig. As old as the 10th 
centuiy, it ones its piospeiity to the settlement 
here of French Huguenots after the revocation of 
the Edict of Nantes (1685), and to its university 
( 1743), whicli is celebiated as a school of Protestant 
theologj-, and attended by fiom 600 to 900 students. 
A statue of its founder, the Maigiave Ficdeiick of 
Brandenbuig-Baiieuth, was erected in the market- 
place in 1843. Brewing is the staple industry ; and 
besides its extensive stocking and glove manufac- 
tories, which provide the greater part of permany 
with their goods, Erlangen has great mirror anS 
tobacco factories. Burnt in 1449 atrd 1632, Erlangen 
came to Bavaria in 1809. Pop. (1875) 13,597; 
(1885) 15,814, of whom four-fifths are Ptote^tants. 

_ Erlnn (Hrtng. Eger), a city of Hungary, on the 
river Erlau, 89 ririles NE. of Pesth by rail. The 
archiepiscopal cathedral, built since 1837, at a 
coit of £67,000, is a dottred crucifonir building, 328 
feet long. The lyceunr (1701-99) has a valuable 
library and an observatory ; and there is a richly- 
endowed hospital (1830). Two warm baths arc 
ntuch rcsoi ted to. The Erlatr w itre is the best red 
wine of Hungary’. Pop. (1870) 19,150; (1880) 
20,069. Dating ironr 1010, Erlau suflered much 
at the hands of the Turks, wlio held it from 1596 
till 1087. 

Erlliiinig, a Gernran tjristranslation (nreanitrg 
‘alder krng’) of the Darrtslr Ellcrhongc (i.e. Elver- 
houge, ‘krng of the elves’) It was first used by 
Herder instead of the conespondrng German word 
ElfuiLijiiuj , and Goethe followed Herder in his 
famorts ballad (set to remarkable rttrtsio by Sebn- 
bci t ), in w hich a Irumarr child is car r ied oil by the 
Erlkirrg, arrd dies in his cold arms. See FaikiIIS. 

Ernielaiid, or EirviLASD, one of the eleven dis- 
tricts of the old province of Pnrcsia, exterrdirrg 
inland from the I'lT-ches Had', was created in 1250 
one of the forrr br-hojirics of the courrtiy- of the 
Tcirtonic KnighG. In 1.351 the Bishop of Enne- 
land, who hitherto h.ad been subject to the 
Archbishop of Riga, was made directly depend- 
ent ttjrotr the pope, and elevated to the jro'-itiorr 
of a prince of the emirire. ‘When, in 1466, AVest 
Pnrs^-ra w.as ttan“fcned to I’ol.aird, the Bishop of 
Euneland bec.anre a itternber of the Polish seitalc, 
with .sundry privileges. Siirce 1722 Eintclntrd and 
its hivhop Irav c .again been Ptais-tan. The nanre i-. 
still bonte by a Prussian district (area, 1640 sq. m. : 

in 1885, 225,070), with sartdy soil, but well 
woodcil, in which a large rprarrtity of lla\ is grown. 

Ernioiion\illc. a 'tllage itr the rrertch dojravt- 
nrent of Oise, 18 rrtrle-. NNE. of Paris. It was the 
dcath-idace of Roussoau (q.v.). 

Ermine, or Sto.vt {J’n/oiiui enninvn), a well- 
ktrowtr_ carnivore iir therrrarten fattrilv (Mustelidre), 
belortging to the_ gentrs which inclrrdes polecat, 
wo.rsel, ferret, irrink, &e. The Inaly is long atrd 
slender, atrd the b-g^ are jn fin, jnorc 

fattriliir we.asel. The length of the Irmly i^ about 
10 ittche--, to which 3 or 4 rnches of t.iil arc added. 
The eelottr of tire s(oat is ruddv brovnr in sunrntcr, 
velbtwi-h laiteath: btrt hr wrnte.'-, in the rrrore 
trorthern I'lrts of it- di--tribir!ittn, the entritre 


changes its fur into a heautifijl white. That this 
clrange occurs in direct associatroir with the lowered 
tertrpeiature seems certain, though the plrystologj’ 
of the process is not understood. Observations seem 
to sliow that not only is the new growth of hair at 
the begintritrg of winter white, hut por-sistent old 
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hair-s may also change. The eird of the tail always 
rerrratns black, and the change is sorrretinres orrjj’ 
partial. The protective valrre of the vvlrite fur in 
snowy regions is obvious. Like related species, the 
ernitne is a very lithe, restless, brave, and blood- 
thirsty animal; it moves rapidly, and can both 
climb and swim well ; it is teiiostiial in its general 
habit, and finds a home among rooks and stones, 
in walls and the like. It sucks the blood of siirall 
mammals ami birds, and, wliile valuable in destroy- 
ing rats and mice, is sometimes a troublesome 
poacliei on tire poultry-yard. It breeds at the end 
of the winter season. 

The ermine occiii-s in Britain, especially in the 
north, is generally distributed in the northern 
parts of Europe, Asia, and America, hut is coiiimon 
a-s far south as the Pyrenees and the Italian Alps. 
The white fur, which has long been used for trim- 
ming or lining the robes of dignitaries, is not so 
much prized ns it used to be. The skins are 
usually im)ioi ted from Norway, Lapland, Siberia, 
and the Hudson Bay 'renitori'es. The yellow ntiil 
black tails are inserted to contrast witii the white 
fur. Eimtiic is the fur of most frequent use in 
Ilcrnldry (q.v.). See FnintcT, Maiiten, Pole- 
cat, AVeasel. 

Erne, a_ river and lake in the south-west of 
Ulster province, Ireland, The river rises in Lough 
Gowna, on tire borders of Longford and Cavan 
conntie.s, and Hows 72 miles north-west through 
Lotiglis Ougliter and Erne into Donegal Bay. 
Lough Enie, one of the finest lochs in the king- 
dom, extending for 40 miles thioiigh Ferinanagli 
county, consists of two lakes, tire Upper and 
Lower, joined by a network of channels 10 miles 
long. Both divisions ate studded with green hilly 
isl.andh, luid corit.’iin nhnndance of fcalmon, trout*, 
and other fish. 

Erijr (//n/iht/iw), one of tlic ‘baie-leggcd’ 
eagles. The genus includes some seven epectes, 
represented apparenllv in all iiarls of the worhl 
exoept .‘^otith Amerit.a. The Common Erne or 
AA’hite tailed .‘^ea-engle (//. at/iici/ln) is wtdclv dis- 
trihiiied in northern Eitrojie .and Asia. It deenrs 
in Brit.ain more tommonly than tlio Golden Ktglo 
{Agutitt ehrgsd'tus), hut, like the latter, with 
rapidlv riiercvsing rirritv. The two r.atmof be 
readily eonfits.'d, for (lie leg-featliers of the erne rio 
not extend to tlic toes, the bill is longer, .ind tbe 
habit is vlifli rent. Tie* erne is rutber sninller titan 
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the golden eagle, measuring about 3 feet in length. 
The general colour is brown, but the head maj"^ be 
paler, and the tail ( wliich only extends very slightly 
beyond the points of the wings) is white above in 
the adults. The young erne is a grayer bird. In 
Britain the erne is now most at home in the remote 
north — e.g. in the Hebridean and Shetland Islands. 



Common Erne (Haliaelus albicilla ). , 

It there builds bjr the precipices of the coast, but in 
North Germany it finds a home in wooded inland 
regions where water is abundant. The same habit 
has also been noticed in the British Islands — e.g. at 
Killarney. While continuing the depredations on 
birds and mammals characteristic of most eagles, 
the ernes also find in fish a favourite diet. 

Another notable species is the '\Vhite-headed or 
Bald Eagle {H. leucoeephaltis), the emblem of the 
United States. In powers of soaring the emblem 
may be a happy one, but Franklin regrets that 
the habits and disposition of the bird are not more 
praiseworthy. This erne is common in North 
America, both by the coasts and by inland lakes, 
and also occui's in northern Europe. The general 
colour is again brown, but the head and neck of 
the adults are milky -white, and the same is true of 
the rounded tail. The size is slightly less than that 
of the British species.' It feeds like other eagles, 
but is very fond of fish, which it gets for itself by 
wading, or obtains by theft from other birds. The 
White-bellied Sea-eagle (H. leiicogastcr), found 
round the Australian coasts, and from Ceylon to 
Cochin-China; the beautifully marked II. voeifcr 
of Africa and Madagascar ; and the Asiatic Erne 
[H. pdagicm), are other important species. See 
Eagle. 

Ernest, the name of several German princes, 
for whom see Haa'over, Saxony, SiVXE-CoBURG, 
Altenbueg. 

Erncsti, Johann August, a celebrated classical 
and biblical critic, was born at Tennstiidt, in Thur- 
ingia, 4th August 1707. He studied (from 1726) at 
Wittenberg and Leipzig, and, devoting himself to 
classical studies, became rector of the Thomas 
School at Leipzig in 1734, a post wliicli he held till 
1759, along with first a chair of Humanity (fiom 
1742); and then that of Rhetoric (from 1756) in the 
university. Becoming professor of Theology in 
1759, he resigned the chair of Rhetoric in 1770, and 
died 11th September 17S1. He prepared editions 
of Homer, Callimachus, Polybius, Suetonius, and 
Tacitus, and of Xenophon’s Mcmorahilia and Aris- 
tophanes’ Clouds, and an excellent edition of Cicero 
(3d ed. 5 vols. 1776-77), to which he added a valu- 


able Clavis Ciceroniana (6th ed. by Rein, Halle, 
1831 ). Ernesti was the chief founder of a correct 
exegesis of Scripture by the laws of grammar and 
history, independent of dogmatic prepossessions. 
Of his numerous theological writings the most 
notable is his Institutio Inteipretis Novi Testa- 
vienti (1761; 5th ed. 1809),- of which there are 
English translations by Moses Stuart (2d ed. An- 
dover, 1824) and C. H. TeiTot (2 vols. Edin. 1832- 
33). In his Anii-Muratorms (1755) he shows that 
a fair and thorough investigation of the historj' 
of doctrines is the best polemic against Roman 
Catholicism. His Latin speeches gained for him 
the name of the ‘German Cicero.’ They are 
collected under the title Opuscula oratoria (2d ed. 
1767), with a supplementaiy volume (1791). 

Eros. See Cupid. 

Erosion, the influence of rivers or of flowing 
water in hollowing out their channels, and in 
wearing down and sculpturing the surface of the 
earth. See COLORADO, DENUDATION, GEOLOGY, 
Mountains, Rivers. 

Erostratus, or Heeosteatus. See Ephesus. 

Erotic Poetry (from the Greek eras, ‘love’) 
comprises poetical pieces of which love is the pre- 
dominating subject. 

Erotomania. See Mania. 

Erpenius ( Latinised from Thomas van Erpen ), 
one of tlie earliest and most eminent of European 
Orientalists, was born at Gorkum, in Holland, 
7th September 1584, studied at Leyden, and at 
Paris learned Arabic from an Egj'ptian. In 1613 
he became professor of Oriental Languages at 
Leyden, where he erected an Arabic press in his 
own house, caused elegant new types to, be cut, 
and not only wrote but printed a great number of 
important works bearing on his favourite studies. 
At the time of Erpeniiis’s translation to the uni- 
vereity of Leyden, a second Hebrew chair was 
founded. As oriental interpreter to the govern- 
ment, he read and wrote replies to all official 
documents coming from the East. Tempting ofl'ers 
of honours and distinction reached him from all parts 
of Europe ; but he was never prevailed^ upon to 
leave his native country, where, in the midst of an 
eminent career, he died of the plague, 13th Novem- 
ber 1624. Eastern, and especially Arabic, studies 
owe much of their development to Erpeniiis’s 
laboure. In spite of his poverty of materials, his 
famous grammar [Grammatica Arahica, Leyden, 
1613) enjoyed an undisputed supreniacj' for two 
hundred years, till the time of Silvestre de Sacy ; 
and tliere are many wlio think his Bndimcnta 
(1620) unsurpassed, even at the present day, as 
a work for beginners. Among his other important 
works the best known are liis Proverbiorum Aruhi- 
cornm Ccntvruc Ducc (1614), and his edition and 
translation of El-Mekin’s Historia Saracenica 
(1625). 

Errata, the list of errors with their coiTections 
placed at the end of a book. From gi-eater care- 
fulness in correcting the sheets of a work in passing 
through the press, errors in sense or typography 
are now much more rare than fonnerly ; but few 
books are yet produced without more or less notice- 
able typographical errors. 

Erratics. See Boulders, Boulder-clay, 
Glacial Period. 

Error, in English law, is any mistake in fact, 
in law, or in the form of process, requiring to be 
set right by tlie court before which an action is 
tried, or by a court of review. If the error was in 
fact, the case, under the old system, wa.s heard 
before the court in wiiich the action was originally 
tried ; if the error was in law, proceedings had 
to be taken before the Court of Exchequer 
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Ch.imljcr (q.v.). "SVliere a party disputed the 
ruling of the judge, the fonn rvas by Bill of Excep- 
tions (q.v.). According to the fonner practice, it 
vas necessary, in order to obtain a renew on the 
ground of error, that an original writ, called a 
Writ of Error, should he issued. Tlie writ, if the 
error was in fact, was styled contm nohis, where 
file case was in the ICing's Bench, the sovereim 
being presumed to preside in that court; if iii the 
other courts, the writ was corain vohis. Writ of 
error in cinl cases in tlie High Court is abolished 
by the Judicature Acts, and so Ls Bill of Excep- 
tions. Since lS7o all appeals are to the Court of 
Appeal by way of relieanng, and are brought by 
notice of motion in a suminaiy waj’, and no petition 
or other formal proceeding other than such notice 
of motion is now necessary. Tlie appellant maj- bj' 
the notice of motion appe.al from the whole or part 
of any judgment, and this docs not usually stay 
proceedings. Nearly all the judgments of the 
Divisional Courts of the High Court arc subject to 
appeal to the Court of Appeal and thence to tlic 


House of Lords. The jurisdiction was transferred 
to tlie Higli Court of Justice in 1S75, which used 
formerly to bo vested in the Common Pleas at 
Lancaster and at Durham, and which iwed to be by 
writ of error to the Queen’s Bench. Writs of error 
used formerly also to be brought on judgments of 
inferior courts. But since the establishment of 
Countj’ Courts and tlie changes introduced by the 
Judicature Acts, the analogous procceiling is an 
appeal bj- way of a case stated for opinion of the 
Iligli Court, and sometimes by motion in a sum- 
mary way. In criminal_ cases, error docs not now 
lie for formal defects in the indictment ; these 
should be objected to before the jury is swoin, and 
may then be amended. A writ of error will lie for 
a defect in substance appearing in the indictment, 
ns in the case of Bradlaugh v. tlie Queen, wheic an 
indictment for publishing an obscene book was held 
defective because it mentioned the book by title 
only, instead of sotting out the passages alleged to 
bo obscene. A prisoner has therefore three oppor- 
tunities of taking legal objections ; he may demur 
to the indictment, or move in arrest of judgment, 
or sue out a writ of error. On the facts in a 
criminal case there is no appeal from the verdict 
of the jurj'. In the United States, the procedure 
of the State Courts follows the analogy of the 
English common law ; in the Eederal Courts the 
tenn error is also known ; for further details 
reference may be made to the Acts of Congress 
anil of the several state legishiturc.-i. 

Error.S, In all obsen-ations errors must he 
made. The bc'.t instniments have imperfections; 
and no man, however equable his (einpor.ament, 
can always rely on his making a proper use of his 
feen-es. As iti astronomy numerical corrcctncFS in 
the rc.sults of instrumental mc.asurcments is of the 
fiiNt con-.equeiice, it is the constant care of tlic 
observer to detect and make allowance for errors. 
The three prinei|ial soui-ccs from which they may 
at iso are-— ( 1 ) External or incidental causes* mcli 
as lluctuationsnf ncather, whichdistnrb thenmount 
of refraction j _ohange.sof tcmporatuio, ntfecting the 
form awl position of instruments, I’te. ; (2) Ernirs of 
oby'rvatiim. lieing such as arise from ine.xpertncss, 
defective vision, .slowness in sciring thecxact instant 
of an ocouiTcneo, atmo-iihoric indistinctness, &c. ; 
and Fueh errors us aiLe from slips in clamping 
and nminentary derangements of the instnuuent ; 
(.1) ImrimmiMital defects, owing to errors in work- 
manship, and .such ns arise from the instrument 
not heing ]>roperly plansl —called error* of adjust- 
iiient. The first two classes of errors, so far ns 
they c.aniiot Itc rcduced to hnowii l.aws, vitiate 
the n.''nUs of obs-en-atioii' to their full extent ; 
bat Iwiiig accidental, they nccfssarilv i-ometimes 


diniiiiisli and soiuetinies increase them. Hence, by 
taking numerous observations under varied circimi- 
stances, and by taking the mean or average of the 
re.sults obtained, these errors may be , made to 
destroy one another to a great extent, and so far 
niaj' be subdued. With regard to the tliiid class, 
it is the peculiaritj' of astronomical observations to 
be the ultimate means of detection of all defects 
of workniaiisliip and adjustment in instniments, 
which by their minuteness elude every other mode 
of detection. It may be mentioned, however, that 
the metliod of subduing eiTors of the first two 
classes by the law of average is not applicable in 
all cases. In certain cases recouree must he had 
to the Method of Least Squares. See Squahes, 
and PitoBABiLiTV. 

Erscli, Johann Samuel, a gi-eat German hibli- 
ogiuplier, was bom at Grossglogau, in Lower Silesia, 
23d June 1766; studied theologj', next histoiy, at 
Halle ; and after some years of journalism at Ifeiia 
and Hamburg, became in 1800 librarian to the 
university of Jena. Three years later, lie was 
called to Halle as professor of Geography and 
Statistics; and in 1808 was also appointed principal 
librarian. He died at Halle, 16tli Januaiy 1818. 
Erecb was long engaged in miscellaneous biblio- 
grajiliical work for other scliolai's ; but in 1818, 
along witli Gmber, commenced the publication at 
Leijizig of the famous yet unfinished Allgemeine 
Encyklopaclic tier Wismisehaften und Kiinsle (see 
Encyclopaidia). By his Ilandbuch dcr Deitisehen 
Littcratur sell der Mate des IS Jahrh. (4 vols. 1812- 
14) lie first established modem Gemian bibli- 
ography ill the tecbnical sense of the word. 

Erse (a corruption of Irish), a name given less 
frequently now than formerly to the Gaelic (q.v.) 
of both Ireland and the Scottisli Highlands. 

Erskiiic, Ebenezeb, the founder of the Seces- 
sion Church in Scotland, was the son of the minister 
of ChirnBido, in Benvicksliirc, a scion of tlic noble 
family of Mar, and was bom Juno 22, 16S0. He 
studied at Edinburgh, and, after acting ns tutor 
and chaplain in the family of the Earl of Rothes, 
w.is licensed bj-_ the presbyter}' of Kirkcaldy_ in 
1703. His .abilities soon broiigrit him into notice, 
and in the same year lie xvas appointed minister of 
Portmonk, in Kihross-sliiie; and hero the unction 
and piety which marked his di.Fcourses became 
exccmlinglv attractive to the pcoido ncciisloiiicd 
to the chilfiiig ‘legalism’ which then picdomiimtcd 
in the Scottish pulpit. Ho look a deep interest 
in all public questions, both in cliurch and state, 
and consequently, on the rise of the Ufarrqw Con- 
troversy (q.v.), he was one of the most jiromiiicnl on 
the evangelical side. After having di'chaigod the 
pastoml office in Poitmoak for nhmit twenty-eight 
years, Erskiiic xvas in 17.31 tmiishited to Stilling. 
Just then the mlronago dispute arose, and Erskine 
distinguished liiiii*elf by his powerful advocacy of 
the right of the people to choose tlieir own pasiois. 
Declining to receive censure for certain statements 
made by him on this quc.stion in n Synod sermon 
which had given olTenco to the prevailing party 
in the church, he, irith other three ministers who 
adhered to him, xvas in 1733 suspended and then 
depO'cd from tlic ministry. Tlic .‘•entence, how- 
ever, was recalled in the following vear, and 
Erskiiic xvas invited to ictnrn. But tfiis he dc- 
cliiiod to do unlc->s the evils he contended ag.aiiist ; 
xvere removed. The imitation temained open i 
until 17-10, when, finding farther eflbrt hojicle'-s, the 
A.sscmh1y again depo-cd Erskine, and ejeeied him 
from his church. On the iii-st dcjiosilioii, Erskine 
and tlioso adhering to him stated a formal H'Ci"---ioii 
from the jiidie.atories of the Kslablislied CImrch, 
and at Gairney Bridge, near Kinross, cn fiedHiem- 
selves into tlie ‘Associate Presbvtcrx'.’ 'Ibis wn.* 
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the origin of the Secession Cliurch (see. United 
Peesbyterians ). In the division in 1747 of the 
Secedere into Burgliei s and Anti-hurghers, Erskine 
took the leading part on the side of the Burghers. 
He was t^vice married, and had fifteen chirdren. 
He died 2d June 1754. His Sermons and Discourses 
fill4 vols. (Glasgow, 1762). See Lives by D. Fi-aser 
(1831) and Harper (1849); and The Ershines: 
Ebenezer and Ralph, by John Ker, D.D., and J. L. 
Watson (Edin. 1882). 

Erskine, Henry, second son of the tenth Earl 
of Buchan, was born in Edinburgh, 1st November 
1746, and was educated at the universities of St 
Andrews, Glasgow, and Edinburgh. _He joined 
the Scottish bar in 1768. His rise was immediate, 
and commenced, like that of his rival Henry 
Dundas, from his appearances in the debates of the 
General Assembly. Under the sliort-lived coali- 
tion ministry of Fox and North, he became Lord 
Advocate (1783), an office to which he was again 
appointed in 1806.. In 1785 he was elected Dean, 
of the Faculty of Advocates, but in 1796 was 
deposed in favour of Robert Dundas of Arniston. 
This mark, of professional censure was intended by 
the Faculty 'to stigmatise Erskine’s ponduct in 
attending a public meeting and supporting a resolu- 
tion protestin" against the ‘ Seditious Writings 
Bill ’ proposed by the government. Lord Cockburn 
justly says, ‘ It was the Faculty of Advocates alone 
that suffered.’ Erskine was elected member for 
the Haddington hur"hs in March 1806, and in the 
following November for the Dumfries burghs. He 
died at Amondell, his seat near MidcaTder, 8th 
October 1817. During Ids second tenure of the 
office of Lord Advocate, Erskine practically carried 
into effect some of the legal reforms for which 
a pamphlet, published in London in 1807, and 
attributed to him on good authority, pleaded 
forcibly — viz. the introduction of jurj' trial in civil 
cases, and the abolition of the rule by whicli the 
fifteen judges of tlie Court of Session sat together. 
He was the author of several metrical translations 
from the classics, and other poems, of which the 
best known is The Emigrant (1773), inspired by the 
depopulation of the Highlands. Erskine’s forensic 
style was the delight of his contemporaries, and the 
recorded fragments of his speeches justify his hmh 
reputation as an orator and a wit, and warrant the 
conclusion that, had Henry Erskine, in his onm 
witty language, ‘ played at the guinea tables ’ in 
London, instead of ‘ at the shilling tables ’ in Edin- 
burgh, he would have been no unworthy rival to his 
distinguished brother, Lord Erskine. See Colonel 
Alexander Fergusson’s Henry Ershine (1882). 

Erskine, , John, of Dun, Scottish Reformer, 
was born in 1509. All through the reign of Maiy 
Queen of Scots, and through part of that of lier 
son James, Erskine took an active share in public 
affairs, lending steadfast support to the reformed 
preachere, especially to AVishart and Knox, whilst 
at the same time his moderate and conciliatory 
temper not only secured him against the enmity of 
the jeadera of the Catholic party, but gave niiii 
considerable personal influence in the countiy. He 
was frequently chosen to negotiate between the 
Reformei-s and the representatives of the sovereign, 
and to mediate between the different sections 
amongst the Reformers themselves. From 1560 
down to about 1589, two yeare before his death, 
he lield the office of superintendent for the reformed 
district of Angus and Meams. Although a lay- 
man, he was elected' on at least five separate 
occasions moderator of the General Assembly, and 
was one of the compilere of the Second Book of 
Discipline (1578). 

Erskine, John, Scottish jurist, was bom in 
1695, the son of the Hon. Colonel Erekine of 
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Camodv, Fife. He was called to the bar in 1719, 
but_did_ better as a lecturer than a practitioner, 
having in 1737 been appointed to the chair of Scots 
Law in Edinburgh Univereity. He resigned it in 
1763, and died on 1st March 1768 at Cardross, near 
the Lake of Menteith, which estate he had pur- 
chased in 1746. His two works are still held in 
deserved repute — Principles of the Latv of Scotland 
(1754; 17tli ed. 1886), and the more important 
Institutes of the Laiv of Scotland ( 1773 ; 9th ed. 
1871 ). As a legal writer, indeed, he is second only 
to Stair, tlie sterling merits both of the Prin- 
ciples and of the Institutes being their plainness 
and sound common sense. 

Erskine, John, D.D., son of_ the preceding, 
was bom June 2, 1721. He studied at the uni- 
versity of Edinburgh, and, licensed to preach in 
1743, was appointed minister successively of Kirk- 
intilloch (1744), Culross (1753), New Greyfriars 
Church, Edinburgh (1758), and the collegiate 
charge of Old Greyfriars (1767), where he had for 
his colleague Dr Robertson. In 1766 the university 
of Glasgow conferred on him the honoraiy degree of 
D.D. In the General Assembly^ he was for many 
yeais the leader of the popular or evangelical party ; 
and between him and Principal Robertson, the 
leader of the kloderate party, there was a courte- 
ous and honourable friendship. Erskine’s twenty- 
five publications are of a high order of ability. 
They consist of essays, letters, sermons, disserta- 
tions, and pamphlets, &c., mainly of a religious 
character, even when dealing with the political 
American controversy, on which he wrote largely. 
He also edited a number of British editions of 
works of American divines. Sir Walter Scott, in 
his Guy Manncring, gives a graphic description of 
his po'ivers as a preacher. See the Life by Sir 
Henry Moncrieff Welhvood (1818). 

Erskine, Ralph, brother of Ebenezer, was 
born at Monilaws, in Northumberland, March 
18, 1685, and, after studying at Edinburgh, was 
ordained to the parish church of Dunfermline in 
1711. Like his brother, he took part on the evan- 
gelical side in the MaiTOW Controvert (q.v.); and, 
after the formation of the Associate Presbyter^', he 
withdrew from the commimion of the Established 
Church, and joined the former in 1737. In the con- 
troveray concerning the burgess oath he also took 
part with the Burghers, and wrote several pamphlets 
in defence of their position. He was, however, less 
a controversial than a practical writer. Being a 
very popular preacher while he lived, his sermons 
were greatly prized after his death, and many of 
them were translated into Dutch and widely circu- 
lated in Holland. His Gospel Sonnets and Scripture 
Songs are well known. He died November _6, 1752. 
See the Life by James Fisher, prefixed to his Prac- 
tical Worlds (2 vols. 1764). 

Erskine, Thomas, Lord Erskine, the young- 
est son of Heniy David, tenth Earl of Buchan, 
was bom in Edinburgh, 21st January' 1750, and was 
educated at St Andrews. In 1764, much against 
his irtll, he was sent to sea in the Tartar man- 
of-war, under Sir David Lindsay. After cruising 
about for four y'ears in the Mtest Indies and on 
the coast of America, he obtained an ensign’s 
commission in the 1st Royals, at a price which 
absorbed his whole patrimony (1768), and w.os 
for some time stationed at hlinorca, where lie 
employed his leisure time in a minute and devoted 
study of Shakespeare, Milton, Dry'den, Pope, and 
otlier masters of English literature. On his return 
to London in 1772, Erskine mingled freely with 
the- best social and literary circles, and acquired 
a distaste for military life, which an accidental 
visit to an assize court, and an inteiriew with 
Lord Mansfield, turned into a determination to 
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pro<;ocute tlie study of law. He was admitted 
to Lincoln’s Inn, 2Gth April 1775 ; and in 1770 
entered Trinity College, Cambridge, where he 
took an honorar\- M.A. in 1778, just before being 
called to the bar. His professional career was 
one of immediate and unprecedented success. 
Accident threw in his way a retainer in the 
case of Captain Baillie, lieutenant-governor of 
Greenwich Hospital, who _was threatened uith a 
criminal prosecution for libel, at the instance of 
Lord Sandwich, the First Lord of the Admiralty. 
Erskine’s advocacy secured the discharge of the 
nile for leave to file an information (24th November 
1778), and as he left Westminster Hall from the 
scene of this signal victory the attorneys flocked 
round him with their retainei'S to the number, as 
lie afterwards used to tell, of sixty -five. Tlie next 
year saw an equally successful defence of Admiral 
Lord Keppel against charges of professional mis- 
conduct and incompetence. In 1781 Erskine secured 
tlie acquittal of Lord George Gordon, indicted for 
high-treason in connection with his conduct during 
the notorious riots, and on this occasion delivered 
his first assault upon the doctrine of constructive 
treason, by which it was souglit to make pereons 
who aimocl at eflecting a change in the sovereign’s 
constitutional character and position guilty of the 
capital offence of ‘compassing the king’s death.’ 
In 1783 Ei-skine was appointed a King^s Counsel 
on the special recommendation of Lord Mansfield, 
and at the same time was returned as member 
of parliament for Portsmouth. The high expecta- 
tions of his friends were rudely disappointed by 
his first political appearance in the House of 
Commons, and, although he subsequently made 
eireotive and eloquent speeches, he never became 
a parliamentarj’ orator. ‘I’ll toll j’ou how it 
happens, Erskine,’ said Sheridan, ‘you’re afi-aid 


of Pitt ; and that is the flabby part of your 
character.’ Erskine’s s>nnpatliy with the French 
Revolution, aroused tiy a visit to Paris in 
1791, led him to join the ‘Society of the Friends 
of the People’ — whose object was to bring about 
parliament.aiy' reform — and to undertake the de- 
fence in the principal political prosecutions of 
1793-94. His courageous acceiitanco of a retainer 
from Tom Paine resulted in his romov.il from the 
office of Attomey-gencml to the Prince of Wales, 
to which ho had been appointed in 17SG. But his 
speeches for this unpopular defendant, and for 
I'lust (1793), Hardy (1794), and Horne Tooke 
( 1794 ), arc among the finest specimens of forensic 
skill, and, in the Language of Hardy, ‘will live 
for ever.’ Erskinc’s defence of Hadfield (April 
2G, 1800), indicted for shooting at George III. 
in Drury Lane 'I'lieatrc, was a j)owerfiiI and 
logical aunly.sis of a thcorj' of criminal responsi- 
bility in mental dise.asc,'’ which had hitherto 
done bloody duty in English courts of Law. In 
1802 Erskine was appointed Chancellor to the 
Prince of Wales, an othcc which had lain dormant 
shicc the time of .Tame.s L, but was now revived in 
his favour. In 1800 ho was raised to the peerage 
and the woolsack, 'but sootj rctirwl into private 
life, lie died at Amondcll, Linlithgowshire, 17th 
Novemlicr 1S23. 

Erskine h.ad married first, in 1770, Frances, 
daughter of Daniel Moore, M.P. for Marlow; and 
secondly, at Gretna Green, when he must have 
been nlxjut seventy, a Miss Mary Buck. He pub- 
lished a pamphlet on the .abuses of tlie army in 
1772 ; a view of the c.auses and consequences of 
the uar with Fianeo in 1797 ; a politic.al romance, 
Artnnto ; a jiamjihlot in favour of the Greeks ; and 
some jMM'ins. 

Er^lcine’s derisions as I.^rd Chancellor averc 
styled by hi® eontcnipornries the ‘ AjKicra'pha,’ and 
have nddtsl nothing to his jwrmanent fame. His 


reputation is purely forensic, and in this respect is 
unrivalled in the history' of the English b.ar. The 
chann of voice and pre.scnce and gesture may 
have contributed something to his unique influence 
over judges and jurymen ; but the careful student 
will not f.ail to note in Jiis speeches the enduring 
qualities of genuine sentiment, profound acquaint- 
ance with life .and character, singular fertility in 
illustration, and powers of exposition and reasoning 
to which tlie history of advocacy hardly oflei-s a 
parallel. See Campbell’s Lives of the ChanecUors, 
vol. aiii. ; Fergusson’s Henry Erskine (1882); and 
Dumdril’s Lord Erskine, a Study (Paris, 1883). 

Erskine, THOM..ts, of Linlathen, was born in** 
1788, and educated at Edinburgli High School, at 
Durham, and at the university of Edinburgh. He 
was admitted advocate in 1810, but ceased to 
practise after his elder brother’s death gave him 
the family estate of Linlathen, near Dundee, and 
devoted himself for the remainder of his uneventful 
life to his favourite theological studies. He never 
married, but his devoted - sister helped him to 
make his house at Linlathen a hospitable centre 
of Christian culture. Among his intim.ato friends 
were such spiritual leadere as M‘Leod Campbell, 
Maurice, Stanley, Ewing, Vinet, as rvell .as Carlyle 
and Privost-Paradol. He died 20th March 1870. 
Erskine was brought up an Episcopalian, but in 
later life was at least nominally a member of the 
Church of Scotland. His theological opinions and 
religious sympathies hardly fell within the lines of 
the usual creed definitions, while a belief in the 
ultimate univei-sal salvation of mankind and the 
worthlessness of miracles .os c^•idenco for inspira- 
tion were scarcely consistent with formal citizenship 
within any church so recently as fifty yc.ars ago. 
His books were Eenntrks on the Internal Evidence 
for the Truth of Eevcalcd JicUgion (1820); An 
Essay on Faith (1822) ; The Unconditional Frccncss 
of the Gospel (1828); The Brazen Serpent, or Life 
coming through Death (1831); The Doctrine of 
Election (18.37); and The Spiritual Order, ti post- 
humous work (1871). See his Letter-s, edited by 
Dr W. Hanna (1877-78). 

Eruptive Eocks. See Igneous Rocks. 

Ervniio (Eryngium), a genus of Umbellifcr.'e, 
but of curious- . 
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maritimuin (Sea-holly) are occasionally eaten as 
a s.alad ; the Mediterranean ."peoiex ’were abo 
valued by the ancient-, l-'nbtafr mentions the 
u-c of the candied root. An American ^]^ccic.s is 
also used in dome-tic medicine. 

Ery'simiini, a genus of Cmcifenv allied to 
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(Hesperis). The seeds of E. cheiranthoides were 
formerly employed as an anthelmintic, hence the 
name of Worm-seed. It is also called Treacle Mus- 
tard, because ah ingredient in the famous Venice 
Treacle. The seeds of E. perfolialum are used as 
a source of oil in Japan. 

Erysipelas (Gr., ‘red skin’), an inflammatory 
and febrile disease of the skin, attended by diffused 
redness, pain, and swelling of the part affected, 
and in the end by either desquamation' or vesica- 
tion of the cuticle, or scarf-skin, in the milder 
forms, and by suppuration of the deeper parts in 
the severer varieties of the disease {phlegmonous 
: erysipelas). It is characterised by a marked tend- 
ency to spread over the skin from the place where 
it ai'ises. Eiysipelas affects, in a large proportion 
of instances, the face and head; it is apt to 
be attended with severe fever, and often ndtli 
great disorder of the nervous system, arising in 
sonie instances from inflammation of the mem- 
branes of the brain. In other parts of the hody, 
severe or phlegmonous erysipelas is apt to be 
succeeded by protracted and exhausting suppura- 
tions, and sometimes by diseases of the bones, or 
inflammations of the internal organs. Erysipelas 
in its severer forms usually commences in a wound 
or sore, and is extremely apt to be communicated 
to any one with a breach in the continuity of the 
skin who comes in contact with a case of the 
disease. Epidemic outbreaks of erysipelas used 
therefore to be common and disastrous in surgical 
hospitals ; but since the general introduction of 
antiseptic treatment they have almost disappeared. 
Erysipelas is very apt to recur in a person who has 
been attacked once or oftener ; and this is especi- 
ally true of the form which affects the face. It is 
believed to be due to the presence of a micrococcus 
in the affected tissues. It is seldom that depletion 
is allowable in eiysipelas, but the bowels should 
be well cleared out in most oases, and a Diuretic 
(q.v.) given, after which the treatment consists 
• for the most part in watching narrowly the pro- 
gress of the case, keeping up the strength as well 
as possible, and obviating special dangers as they 
occur. In some cases iron is used as a specific 
remedy in the form of large doses of steel drops. 
It is of course important that no one liable to the 
disease should be exposed to the infection. St 
Antony’s Fire (see Antony) and Rose are common 
names for erysipelas. 

Erythema (Gr. cruthaind, ‘I redden ’), a name 
applied to certain skin diseases, but scarcely used 
by any two writers on the subject in exactly the 
same sense. It is used, generally speaking, of erup- 
tions where there is circumscribed or diffuse red- 
ness, without any break in the skin surface, with 
or without elevation of the affected part. The 
chief forms described under the name are .rashes 
like a persistent blush occurring in the course of 
sonie fevers, in consequence of drugs, or /'without 
ascertainable cause, but usually of short jluration : 
E. mxdtiforme, where the eruption is rgised, and 
generally in the form of papules, rings, or irregular 
Bnes ; E. nodosum, consisting of dark-fed, painful 
swellings, usually on the front of the le^, and 
believed to be connected with the rheumatic dia- 
thesis ; and cases closely resembling eiysipelas, 
except that the symptoms, both local and constitu- 
tional, are very much less severe. The cause, if 
known, should be treated ; but no ■ general rules 
for treatment can be laid down. 

Erythrpca. See Centauey. 

ErytUrina. See Coral Flower. 

Erytlironium, a genus of Liliacem. B. dens 
cam's, the Dog-tooth Violet, so called because of 
the resemblance of its little white bulbs to dogs’ 
teeth, is a well-known ornament of English flower- 


borders in spi-ing. It is a native of southem 
Europe and Siberia, where it is used as a source 
of food, and also medicinally. 

Erytliroplilaiiim, a genus of leguminous 
trees (sub-order Miniosete). The red juice of the 
bark of E. guineense is administered in ordeals and 
used for arrow-poisoning by the natives of (luinea 
and the Gold Coast. 

Erythroxylaceae, a small order of dicoty- 
ledonous trees or shrubs, chiefly South American, 
allied to Malpighiacete. Erythroxylon suberosum 
is a red dye-wood of Brazil. That of E. hyperici- 
fdlixim is the Bois d'huilc ( Oil- wood ) of Mauritius. 
The most important member of the order is, how- 
ever, E. coca. See CoCA. 

Eryx, the ancient name of a mountain in the 
NW. of Sicily, near Drepanum (mod. Trapani), on 
which stood a famous temple of Venus, who was 
thence called Eryclna. 

Erzberg. See Eisenerz. 

Ei'zerfiin, an important town in Turkish 
Armenia, in 39° 55' N. fat., and 41° 20' E. long., not 
far from the Kara-Su, or western source of the 
Euphrates. It is situated on a high but tolerably 
well cultivated plain, 6200 feet above the level of 
the sea, surrounded by mountains. The climate 
is cold in winter, but hot and dry in summer. 
Erzerftm is the residence of English, Russian, 
German, and French consular agents ; and its popu- 
lation is estimated at 40,000, eonsisting of 30,000 
'Tuflm, 8000 Armenians, and 2000 Persians, who 
carry on a brisk trade, and have thus attained to a 
degree of prosperityunusual in the East. The copper 
ana iron wares of Erzerftm have acquired a wide 
celebrity. Situated at the junction of the import- 
ant highways leading from Trebizond, Transcau- 
casia, Persia, Kurdistan, Mesopotamia, and Ana- 
tolia, Erzerfim forms an entrepot of commerce 
between Europe on the one hand and the interior 
of Asia, and particularly Persia, on the other. 
The streets, the houses of which are built chiefly 
of volcanic stone cemented with mud, are narrow, 
crooked, and filthy ; and ruins of fortifications and 
of buildings formerly magnificent eveiywhere meet 
the eye. The town consists of the fortress, strictly 
so called, and four suburbs. The fortress, which 
is inclosed by a high wall, has, on the ^Yest, a 
citadel (El-Kal'a), with many curious monuments, 
and a mosque of Christian origin. The fortress 
also contains fifteen other mosques, the residence 
of the chief-magistrate, some caravanserais, and a 
few elegant houses belonging to the higher order 
of 'Officials and Mohammedan merchants. The sub- 
urbs boast twenty-four mosques, several Armenian 
churclies, and a number of large bazaars and cara- 
vanserais. Erzerflm imports shawls, silk goods, 
cotton, tobacco, rice, indigo, &c., and e.xports corn, 
sheep and cattle, liorses, mules, and gall-nuts. 
The principal trades earned on are tanning, dyeing 
morocco leather, and blacksmiths’ and copper- 
smiths’ work. But since Russian Transcaucasia 
has provided a safe trade-route to Pei-sia, the pro- 
sperity of Erzerflm has gi-eatly suffered. It was 
first conquered by the Arabs in 700, but retaken 
by the Byzantines fifty years later. After various 
vicissitudes, it fell into the hands of the Seljuks ; 
the Mongols took it in' 1241 ; and finally^ in 1517, 
it passed into the possession of the Turks. It still, 
however, continued to be the most important city 
in the country, and at the commencement of the 
19th century had a population of 100,000 inhabit- 
ants. In the war of 1829, between the Turks and 
Russians, the taking of Erzerflm by Paskievich 
decided the campaign in Asia. Erzerflm was _an 
important military centre during the wars of 1854- 
55 and 1877-78, and much hard fighting was done 
in its neighbourhood. In December 1877 the 
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Russians closed round the city, already hard 
])rcssed, and reduced its defenders to the utmost 
<listress ; in Februarj' 1878 it was surrendered to 
Russia, who held it till October, wheh it was re- 
stored to the Turks. See Curzon, Ai-menia (1854); 
Rorraan, Armenia and the 1S77 Campaign (1873). 

Erzgebirge ( ‘ Ore Mountains’ ), the name given 
to the chain of mountains, rich in metals, stretch- 
ing SW. and NE. for 96 miles on the confines of 
Saxonv and Bohemia, from the valley of the Elbe 
to the’ Fichtelgebirge. In the south it rises to a 
height of from 2500 to 3300 feet, forming a steep 
wall of rock; in the north it forms broad, slaty 
plateaus, broken by deep valleys, and gradually 
slopes down towards the level aistricts of Alten- 
burg and Leipzig. Many of these valleys are well 
wooded and romantic, and occasionally fertile and 
thickly peopled, being watered by the Alulde, the 
PIeis.se, and their numerous tributpies. The chain 
rises to its higliest elevations in the so-called 
‘Saxon Siberia,^ over against Zwickau. Here, in 
12’ 54' E. long., stands the town of Gottesgabe, the 
highest in Germany, at an altitude of 3303 feet; 
and here, too, are the loftiest peaks of the range 
( Keilberg, 4052 feet ; Fichtelberg, 3980 ; Spitzberg, 
3075). The Erzgebirge is chiefly of the gneiss- 
granite formation, witli argillaceous and micaceous 
slates, ])orphyiy, and basalt. Silver and lead are 
the principal hictals ; next come tin, iron, cobalt. 
Esains. See Isaiah. 

Esnriiaddoii. See Assvhia. 

Esail, the oldest son of Isaac, and tnin-brother 
of Jacob. See Jacob, Edoii, Jews. 

Esbjcrg, a port of Denmark, 50 miles "W. of 
Fredcncia by rail, with a large export trade in 
cattle, &C., mostly to England. Its harbour, the 
only one of importance on tlio west coast of Jutland, 
was constructed by the state at great expense in 
1808-74 ; and in 1887 an annual subsidy of about 
£7000 was granted by government for steam.sliip 
communication with Britain. Pop. (1880) 1529. 

_ Escalade ( Lat. scala, ‘ ladder ’ ), in siege opera- 
tions, a method of gaining access to the enemy’s 
works ; passing ditcli, curtain, bastions, by means 
of ladders. Sec Fortificatiok, Siege. 

Escarp'. See Fortification. 

Escarpiiicnt. a long line of clifl, formed by the 
outcrop of a relatively hard stratum of rock ihter- 
lieddeii amongst more ,vicldiug strata, the dip or 
inclination of which js generally gentle. This 
structure Ls the result of denudation — the hard rock 
projects simply becau.se it has yielded le.ss rcadil 3 - 
to the agents of erosion. In a country composed of 
an alternation of such relatively liard and soft 
rook.«, dipping in one and the same direction, wc 
u‘-naliy nicet with a succession of escarpments, 
with tneir steep faces all turned towards the direc- 
tion to which the strata ri.so, while tlic ground falls 
away with a gentle slope in the direction of the dip 
or inclination of the beds. 

Escar.s, Sec Asar. 

Eschar tGr._«r7i«rn), a slough or portion of 
de.ad or di-ioigani^ed ti'sue, is commonh’ applied to 
nitilicial slmmh.s jirodiiccd bj' the npjdic.ation of 
caustic®. ICsdiaroiic moans c-ausing an eschar. 

Esclialology (Gr. csrfialos, ‘last,’ and logos, 
‘a discourse’), the doctrine of the last things, a 
theological term for what Scripture reveals and 
Chri-,tian speculation has concluded about a future 
state. Blit although the term is thu.s limited, an 
esch.atologj' existed among all the great nations of 
antiqnit.v, dark and ill dolined as in the Greek, or 
elaborate as in the Egyptian religion, 'rogethcr 
uith it grows up niorehr Ic^s definitclv the idea of 
■ relrilmtion. Foran account of the more clcment.aty 


forms of this conception, see Transmigration. 
Protestant eschatologj- is generally confined in 
practical discourses to a consideration of these four 
last things— Death, Judgment, Heaven, and Hell 
{see IMJIORTALITY, RESURRECTION, Devil, and 
Heel). The principal relimous parties which do 
not recognise eternal punishment as a Scriptural 
doctrine are treated at Universalism and Con- 
ditional IsiMORTALlTV ; the question of an inter- 
mediate state, at PURGATORY’. See also 5Iil- 
LENNIUM. 

Escheat (Fr. dcJwir, from Lat. cadcrc, ‘ to fall 
or happen ’), an incident of the feudal law wherebj', 
when there was no tenant qualified to perform, the 
sendees, land reverted to the lord. In England, 
escheat took place per delictum tenentis, as o.g. 
when the tenant was convicted of a capital felpny ; 
this kind of escheat ‘ with attainder ’ was abolished 
in 1870, as also the Forfeiture (q.v.) of land to the 
crown for high-treason (see Attainder). Accord- 
ing to the existing law, a criminal’s property is 
forfeited onlj’ in so far as maj’ bo necessarj’ for the 
purpose of making compensation; but the old 
doctrine of ‘ corruption of blood ’ is now en- 
tirely done awa^’; no person is barred bj' the 
crime of his ancestor from succeeding to property. 
Escheat still takes place per defectum sanguims, 
for want of heiis, when the owner (the feudal 
tenant) of land dies intestate, leaving no heir ; in 
such c.T-se the feudal superior (iisuallj’ the crown) 
may claim the land. tVIien land falls to the crown, 
the ‘ prerogative of grace and bountj’ ’ is sometimes 
exercised in favour of pemons having claims on the 
deceased ; subject to this prerogative the land 
becomes part of the crown-lands, and the profits 
are carried to public revenue. 

Escheat in Scotland is of two kinds: (1) The 
total forfeiture to the crown of all propertj’ herit- 
able and movable belonging to a person who has 
been connoted of treason. (2) It signifies the 
forfeiture of goods by a debtor who has failed _ to 
make payment of deut in obedience to legal Dili- 
gence (q.v.). 'Phis species of escheat for debt was 
abolished l\v 20 Geo. II. chap. 50. It was of two 
kinds : single escheat, and liferent escheat. By 
the former, all the debtor’s movables were forfeited 
to the crown ; b\' the latter, the annual profits of 
the debtor’s pst.rtc were forfeited to the superior. 
Single escheat still exists in Scotland^ns <> ^.uni.sh- 
ment of crime. In all capital ■coiinctions it is 
ordered that the prisoner’s ‘whole movable goods 
and gear be escheat and inbrought to his majesty’s 
use.’ In cases of deforcement, bigamj’, pcrjuiy, 
and some othci-Sj single escheat is imposed _ by 
statute as a portion of the penalty on conviction. 
Single escheat also falls upon denunciation for 
outlawry; and, if the rebel continue.s for a j’car 
under denunciation, his liferent aschcat falls to hi.s 
superior. 

In the United States, the rules of feudal tenure 
are, for the most i>art, obsolete; but all projicrty, 
rc.al or person.al, which is left without a legal owner, 
is chiiiueil by the state in which it is situated. 
Esr.licuBacIi, ^Y0L^RAM y'on. See Woleram 

VON EsCllENBACn. 

EscIisclioKz Bnj'. the innermost part of 
Kotzebue Sound, in Alaska, barely outside ()ie 
polar circle. It was named after the naturalist 
Johann Friedrich R»chscholtz (1703-1831), who 
sailed ns surreyor with Otto von Kotzebue. 

EscliscIioKzla, a gcnu« of I’apavcracc.T, of 
Avhich 7i. eatifornica and other spccic-s arc common 
ns showy garden annual.". 

EscllD "CgC, a town in the Pni"'-inn provjnec 
of Ucs'-e-Rn,"‘-au, on the 'Werra, 40 miles ESE. of 
Cn.".5el by rail. It has niamifactures of woollen, 
Colton, and linen fabrics, of machines, and of i 
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tobacco; also tanneries, and some trade in fruit 
and pork, and agricultural produce. Pop. 9492. 
The town was twice plundered and once burned 
during the Thirty Years’ War. 

Eschweilei*, an industrial to^^^l of Rhenish 
Prussia, 8 miles ENE. of Aix-la-Chapelle, has im- 
portant iron, zinc, and tin works, machine-shops, 
manufactories for making copper plates, needles, 
wire, gas-pipes, and firebricks, besides tanneries 
and breweries. In the vicinity are productive 
coal-mines. .Pop.' (1875) 15,540; (1885) 16,889. 

Escolhar y Mcudoza, Antonio, Spanish 
casuist, was born at Valladolid in 1589. Enter- 
ing the order of the Jesuits in 1604, he became 
celebrated as a preacher and writer. At his deatli 
in 1669 he left more than 40 vols. in folio, mostly 
in theology and morality, the principal being the 
casuistical Liber Theologim Moralis (1646), which 
has several times been printed. 

Escorial, or, less con-ectly, Escueial, a 
royal palace, mausoleum, and monastery of Spain, 
31 miles NW. of Madrid, on the south-eastern slope 
of the Sierra Guadan-ama, at an altitude of 3700 
feet. , This immense pile of buildings, built of 
dark-gray granite, has a stern, austere, forbidding 
appearance, whicli is not at all relieved by the 
bleak, wind-swept, mountainous region in which 
it stands. It owes its e.xistehce to Pliilip II., who 
erected it partly to provide a royal burying-place 
for the kings of Spain, partly to commemorate 
his victory over the French at St Quentin on St 
Lawrence’s day, 10th August 1557. Its general 
shape is that of a quadrangular parallelogram, 
706_feet long by 550 broad, with a smaller square 
projecting from the east side. The curaent belief 
IS that it was planned to represent a gridiron, the 
object upon wliich St Lawrence was martyred; 
but this lias been questioned. At anyrate, each 
corner of the parallelogram is fenced with a tower, 
about 200 feet high ; and above the church, in the 
centre of the pile, vises a cupola, its summit 312 
feet from the floor. The first stone of the edifice 
was laid in 1563, the architect being Toledo, after 
whose death in 1587 his pupil Herrera carried on 
the work to its completion in 1584. The finest 
individual building is the church, a square basilica, 
in Hie shape of a Greek cross, and in the Doric order 
of architecture. It was formerly ri(,li in paintings ; 
and, although in 1837 a hundred of the best were 
removed to Madrid, there still remain specimens 
by Coello, Carbajal, Tibaldi, Zuccaro, Luca 
Giordano, Trezzo, Zurbaran, Ribera, Tintoretto, 
Titian, and Veronese. The Pantheon, or royal 
mausoleum, an octagonal chamber beneath the 
church, contains the bones of the kings of Spain 
from Charles V., father of Philm 11. , onwards 
(except Philip V. and Ferdinand VI.) to Alfonso 
XII., with queens, regents, and mothers of kings; 
the rest of the royal family, with Don John of 
Austria, are buried in the ‘ Panteon de los Infantes.’ 
The library, once one of the richest in Europe, but 
greatly diminished by a fire in 1691, and by tliefts 
by the French soldiery in 1808, still contains 
32,143 vols. and 4611 valuable MSS., including 
1905 written in Arabic. In the palace the most 
interesting apartment is the cell of Philip II., in 
which he spent his last days. The Escorial was 
again greatly injured by fire in 1872. 

Escort. See Convoy. ' 

Escrow. See Deed. 

Escutcheon (Fr. Cmsson, in contradistinction 
to icn, an ordinary sbield), in Heraldiaq the shield 
on which arms are painted ; also a small representa- 
tion of the knightly shield used as an armori.al 
cliarge, and generally reekoned among the sub- 
ordinaries. The name inescutcheon in modem 


heraldry is used where there is more than one such 
charge. _ From the escutcheon as a charge must be 
distinguished the escutcheon cn surtout, charged 
with some partieular coat, and placed in the centre 
of a heraldic shield, which is much used in niarelial- 
ling of arms in regal, continental, and Scottish 
heraldry. Such an escutcheon, placed with the 
arms of an heiress in the centre of her husband’s 
coat, is known under the name of an escutcheon 
of pretence. The escutcheon of pretence used in 
this way is unknown out of Britain. 

Esdraelon, or Plain of Jezeeel, a broad 
va,lley of Palestine, constituting the basin of the 
Kishon, extends westwards from Mount Hermon to 
the slopes of the Caniiel range. Although it was a 
flourishing and fertile region in antiquity, it fell in 
modem times out of cultivation, and so recently 
as 1867 was annually harried by Bedouins ; now, 
however, it is once more in the highest state of 
cultivation. Here Gideon defeated the Midianites, 
and here in 1799 the Turks were defeated by the 
French. See Laurence Oliphant’s Haifa ( 1887). 

Egdrns, Books of. The word Esdras is the 
Greek form of Ezra, and indicates that the books 
so named do not exist in Hebrew or Chaldee. 
AVhat is now usually called 1st Esdras is in the 
oldest Greek texts also called 1st Esdras ; what 
is tliere 2d Esdras being our canonical Ezra. 
The oldest form of our 2d Esdras, though originally 
written in Greek, is in Latin only. Hence it has 
been proposed to call our 1st Esdras the Gixek 
Esdras, and our 2d the Latin Esdras. The Council 
of Trent, though recognising most of the Apocrypha 
as canonical, did not so regard either 1st or 2d 
Esdras of the Apocrj’pha (their 1st Esdras being 
Ezra, and their 2d, Nehemiah). Yet in the 
authoritative Roman Septuagint of 1587 1st Esdras 
stands before the canonic^ Ezra ; and modern 
Vulgates print 1st and 2d Esdras along with the 
Prayer of Manasseh as a kind of separate appendix. 
In all the earlier editions of the English Bible the 
order of tlie 'Vulgate is followed. The Geneva 
Bible was the first to ado;^ the classification now 
used, according to which Ezra and Nehemiah give 
their names to two canonical books, and tbe two 
apocryphal become 1st and 2d Esdras ; and in the 
sixth article of the Church of England 1st Esdras is 
called the 3d book of Esdras. As regards the first 
book of Esdras, it is for the most part a transcript 
— and not a very accurate one — of Ezra and a 
portion of Nehemiah, together with the last two 
chapters of 2d Chronicles. Josephus quotes it 
extensively in his Antiqyiities, even wlien it 
contradicts Ezra proper, a fact which indicates 
that it was highly valued by the Jews. The book 
seems to have been written rather with a hortatory 
than a purely historical aim, in order to stimulate to 
the more zealous keeping of the law. The author 
was probably a Jew, writing in Egj-pt possibly 
as early as 146 B.C., and certainly a centuiy before 
Christ. The familiar phrase, Magna est vci-itas ct 
prarcalebit (‘Trath is gieat, and will prevail’), is 
taken from the 41st verse of the 4th chapter of this 
book, where, however, the text reads prccvalct. 
■The second book of Esdras, or Revelation of 
Esdras, is wholly different in character from the 
first. It consists of a series of angelic_ visions 
and revelations made to Ezra regarding the 
mysteries of the moral world and the final 
triumph of the righteous. It might fairly be 
called tlie apocalypse of Ezra, had not Tischendorf 
published a later and inferior work under this 
title in 1866. The book is not all by one hand. 
The oldest part — chaps, iii.-xiv. — seems to have 
been written by a non-Christian Jew of Alex- 
andria about 81-96 a.d. ; while chaps. L ii. 
XV. xvi. are the work of a Christian Jew of 
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Alexandria as late as 203 A.D. Sec Fritzsche’s 
Ilamlhiich to the Apocrj'pha ; and Lnpton in the 
Sjmdcr's Commentary (18SS). 

■ Escnlicckia, a genns of Eutaceas. The hark 
of E. fclriftiga of Brazil vas formerly used as a 
snhstLtiite for Cinchona. 

EsCl'in, the alkaloid of the Calabar Bean (q.v.). 

Eslicr. a pretty tillage of SniTey, on the Mole, 
lo miles S^^ . of London by rail. Hero are Esher 
Place, a brick gate-tower of Wolsey’s palace, and 
Claremont (q.v.). Pop. of j)ai-ish, 1993. 

Esiv ( Cymric wysg, Gael, visgc, ' water,’ akin to 
Exc), the name of several small Scotch rivers. The 
Dumfriesshire Esk, formed by the Black and 'White 
Esks (12 and 14 miles long runs 22 miles south- 
south-eastward, next 5 furlongs along tlie Border, 
and lastly 8 miles south-soutii-westward through 
Cumberland, till it falls into tlie head of tlie 
Solway Firth. It passes Langholm and Longtown, 
receives the Tarras, Liddel, &c., and affords capital 
fishing. —The Edinburghslurc Esk, formed by the 
Kortli and South Esks (17 and 19 miles long),'flows 
4 miles northward to the Firth of Forth at Jlussel- 
burgh. Its scenery is very pretty, the northem 
branch passing Haubic’s Howe, Koslin, Hawthom- 
den, and Melville Castle ; the southem bmncli 
Dalhousie Castle and Newbattlo Abboj- ; and the 
two uniting in Dalkeith Park. The fisliing is 
ropovering from the injurious effects of the paper- 
mills. — Of the two Forfarshire rivers, the South 
Esk runs 49 miles south-eastward and eastward to 
the North Sea at Montrose, and the North Esk 29 
iniles south-eastward (over the last Id along the 
Kincardincshiio boundary), until at a {)oint 4 miles 
N. of Montrose it likewise falls into the North Sea 
Both traverse fine scenery ; both all'ovd first-rate 
wort ; and both give earl’s titles to branches of the 
Carnegie family— Southesk (1033) and Northesk 
( 1002 ). 

E.sliCi’, See Asar, and Glacial Period. 

]iski>l>jiiinna« a town of Bulgaria, 20 miles 
WSW. of Shumla, with a noted fair in May. Pop. 
10,038. 

E.sUiino, the name of a nation which constitutes 
the aboriginal inhabitants of the whole northcni 
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miles of the nearest Asiatic coast. Only in the 
Eouthem limits of the American Eskimo region do 
their abodes touch the northem limit of wooded 
land, while on the other side their tracks have been 
met sr-ith as far as Arctic discoverei-s have hitherto 
advanced towards the pole. The}’ prefer, however, 
thes'icinity of the seasliore, from wliich they rarely 
rrithdraw more than 20, and hardly ever SO miles. 
Their number is not ascertained with exactness, 
but it scarcely amounts to 40,000. Nevertheless 
they are scattered as the sole native occupants of 
regions stretching from east to west as far as 3200 
miles in a straight line, to travel between the 
extreme points of which }vould necessitate a 
journey of no less than 5000 miles. This distance, 
taken in connection with their homogeneous nature 
and manners, makes their small bands the most 
thiuly scattered people of the globe. Their extra- 
ordinary persistency in maintaining their language 
and habits must be due to the difficulties they have 
had to face in procuring subsistence where no other 
nation can live, and to the consequent obligation 
of presen-ing as a precious inlreriiance all the 
contrivances, and of maintaining the hardiness, 
developed by their ancestors during their first 
settling on the Arctic shores. 

Aa to their bodily form, they used to be cla.'-sed 
most generally among nations of tire Mongolian 
stock, but now they are considered by some 
almost ns much akin to the Amei-ican Indians, 
the coast tribes serving as an intermediate link. 
Their height nearly equals the average of theNorth- 
^vcst Indians. Tiiey appear comparatively taller 
sitting than standing. Their hands and feet arc 
small, their faces oval, but rather broad in the 
lower part ; their skin is only slightly brown ; they 
have coarae black hair and very little beard. The 
skull is high and mc.saticopha'lic, with a tendency 
in some iiidividiials to the dolichocephalic typo. 

Though occasionally they find food by jirirsuing 
the chase on jftirrl, and by fishing, the Eskimos 
get their satsistencb'-rriosily from hunting by 
sea, usirig fm- this puqiose their skin-boats wlrcre 
the sea is open, and their dog-sledges on the ice. 
From the skin, blubber, and flc.ih of the .seal 
and tire cetsiccoris animals, they procure clotho«, 
fuel, light, and food. Their niost interostiirg as 
well as important invention for 
hunting is the well-lcnorvn small 
.skin-boat for one man, called a 
J:aycd. It is formed of a frame- 
work covered with skin, and, to- 
gether with his water irroof jacket, 
it completely protects the m.ari 
ag.ainst the waves, ao that ho is 
aole to rise unhurt by means of 
his i), addle, even should he capsize. 
A (Greenlander’s k.ayak is almost 
IS feet long and 2 feci broad, 
and can carry 200 lb. bcsiiles the 
Uian. The special wca])oti of the 
kayak is the largo harjioon, con- 
nected by aline nith an inflated 
bladder.’ I’lio hunter throw.s it 
"'lien but 25 feet from the seal, 
ami at once drops the bladder 
ovcrbo.'iid, thus retarding the speed 
of the wounded animal, which runs 
offwith it until finally killed by 
a laiicc-thrust. 

Ill winter the E-kiniOi are 
undoubtedly stationary in their 
habiti.. Blit daring the «-unime_r, 
"heir snllicient open natcr is 
fonml, they niarri al»oat in tle-ir 
I large skin-lmts, tlic timuO.s, which are I'rom 2.5 
I to 57 feel Inrjg, ,5 fof<t bro.id, anil 'JJ feel deep, 

from 1 f to 3 toiii - 


-- 


A. . 





to 57 feel lone 
and are capable of car-rjing 
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the tent, with all the necessaiy implements for the 
summer honsehold. 

The winter dwellings vary with regard to the 
materials of which they are built, as well as in their 
fomi. In the farthest west they are constructed 
mostly of planks, covered only with a layer of turf 
or sod ; in Greenland the walls consist of stones and 
sod ; in the central remons the houses are formed 
merely out of snow. In Alaska the interior is a 
square room, suiTOunded hy the sleeping-places, 
with the entrance on one side, wliile a ueartn with 
wood as fuel occupies the middle of the floor. In 
Greenland the room is heated only hy lamps, and 
the sleeping-places or family stalls are arranged in a 
row occupying one of its sides. The house for this 
reason is lengthened proportionally to the number 
of its inhabitants. Nowadays, however, the Jiouses 
are not made so long as formerly — a curious fact 
corresponding to the disuse of the Indian ‘long 
houses,’ and like it a result of contact with 
civilisation. In East Greenland, in the autumn 
of 1884, the isolated pagan tribe of Angmagsalik 
numbered 413 individuals, inhabiting thirteen 
houses, of which one had fifty-eight inmates ; while 
on the semi-civilised west side, where formerly 
houses with fifty persons also were frequent, the 
average number has now sunk to ten persons per 
house. In Alaska, on the other hand, the wintering 
stations have communal buildings for common use 
and public assemblies, the so-called kagses and 
kashim. In East Greenland a house of ordinary 
size accommodated thirty-eight persons, divided 
into eight families, each having its part of the sleep- 
ing-bench assigned and separated from the next by 
a Tow curtain, but all comprised in the same one 
room of the whole dwelling, which was 28 feet 
long, 15 feet broad, and 6i feet high along the 
ridge line. The number of inhabitants at an 
Eskimo station is most frequently under forty, but 
in rare cases more than two hundred are found. A 
funnel-shaped, half-undergi-ound passage forms the 
entrance of the narrow dwellings. 

The dress is almost the same for women as for 
men, consisting of trousers or breeches and a tunic 
or coat fitting close to the body, and covering also 
the head by a prolongation that foims the hood. 
For women with children to carry, this hood is 
widened so as to make it an excellent cradle, the 
amaut. Tattooing has been general among all the 
ti'ibes, but only in the west -is found the curious 
custom of wearing labrets, or lip-oi-naments of bone 
or stone, inserted in holes of the lip, pierced for the 
purpose. The ordinary materials of which clothes 
are made are the skins of seals, land animals, and 
birds. Besides these, the intestines of seals are 
utilised in manufacturing an outer clothing used 
for waterproof coats. 

The Eskimo language exhibits in a high degree 
the polysynthetic structure of the American 
tongues, characterised by the power of expressing 
in one word a whole sentence in which are em- 
bodied a number of ideas which in other languages 
require separate words. This is effected by means 
of radical words, to which affixes or imperfect 
words are attached. The Greenland dictionary 
contains 1370 such radicals and about 200 affi.xes, 
of which from one to ten, rarelj' more, can 
be appended to one of the formei’. As far as a 
rough' estimate seems to prove, in many eases a 
radical may in this way be made the foundation 
of, str.ange to say, many thousands of derivatives, 
and a word can be composed which expresses 
with perfect distinctness what in our civilised 
languages might require twenty words. In Green- 
land and Labrador the missionaries have adapted 
tlie Roman letters for reducing the native language 
to writing. The printed Greenland literature, in-' 
eluding ndiat has been published by the Moravian 


Brethren, amounts with pamphlets and the like 
to what might make seventy to eighty ordinary 
volumes. About half of it is of a religious char- 
acter. A sort of journal has been published 
annually since 1861, containing many articles hy 
native writers. The Labrador literature, as far 
as we know, contains about ten' books. The two 
dialects, of course, show some diflerence, but prob- 
ably less than, for instance, Danish and Swedish. 
A similar difference may prevail between the 
idioms of Greenland and Alaska, without render- 
ing them mutually unintelligible. Works in 
which the Eskimo language is occasionally treated 
are nnmei'ous. 

As to sociology, it is doubtful whether an 
organisation like that of the Indian ‘families,’ in a 
stricter sense, has been discovered among the 
Eskimos, although a tendency to it certainly 
may be traced. Its maintenance must probably 
have been fonnd incompatible with the extra- 
ordinary dispersion and isolation of the race. But 
a division into tribes, each with their separate 
territories, is ascertained as actually existing. The 
tribe again is divided into groups constituting 
the inhabitants of the different wintering-places. 
Finally, in the same station, the inhabitants of the 
same house are closely united with regard to 
common housekeeping. In this, and perhaps similar 
ways, tlieir general communism in living, charac- 
teristic of their stage of culture, is governed by rules 
for partnership in householding, for distribution 
of the daily game during the winter, and for the 
possessions of the individual, the family, the house- 
mates, and the place-fellows. One of the oldest 
and most respectable men, called in Greenland itok, 
in Labrador ungajorkak, is obeyed as chief of a 
house or wintering-place, although his authority, 
perhaps, may rest on tacit agreement only. In a 
similar way, more or less public assemblies con- 
stitute councils, and may be considered the courts 
of justice. Social organisation has been more 
highly developed in Alaska than in Greenland, 
altogether apart from the later European influ- 
ence. 

The' inhabitants of Danish West Greenland, 
numbering about 10,000, the greater part of the 
Labradorians, and the Southern Alaska Eskimos 
are Christianised. As for the rest, the religion 
of the Eskimos is what is generally designated as 
Shamanism. According to the traditions of the 
Greenlanders, their heathen ancestors had a verj^ 
distinct belief in the existence of the soul as 
independent of the body, and able to continue its 
existence after death. The souls of the deceased 
were venerated as guardian spirits of their sur- 
viving offspring, but besides them numbers of 
invisible rulers, called imie, or owners of things, 
filled the universe. • The religious observances, 
with the aim of propitiating or calling for assist- 
ance on these supernatural powers, consisted of 
serranek ( ‘ praj'er’ ), kemainek ( ‘ invoking’ ), and the 
use of amulets. Moreover, many regulations were 
observed concerning modes of life, fasting, abstin- 
ence, and sacrifices (affsin'nc/j). Some people were 
endowed with a peculiar skill (nahissacrunek, 
‘clairvoyance’) in discerning the spiritual beings 
and influencing them. The highest stage of this 
kind of knowledge was that of the Angakoks, or 
Shamans, who invoked their guardian spirits 
(tornat) by means of tominek (‘conjuring’). A 
supreme being, tornarsnk, ruler of the tornat, is 
also spoken of, but in veiy indistinct terms. In 
Alaska religious festivals, performed by large 
assemblies, and with the use of masks, were held 
in high esteem as a means of propitiating the 
invisible powers. The opposite of religious actions 
and angiikok wisdom was iliseenek (‘witchcraft’), 
also consisting without doubt in an application to 



ESKIMO EOG 


ESKE 


424 


supernatural powers, Inxt that secretly, for selfisli 
purposes, to the detriment of others. 

The Cliristianised natives still preserve their 
ancient folklore. It represents at the same time 
their original poetry, religious ideas, and histoi^’, 
praising the deeds o^ their greatmen in brax-ing the 
dangers to which their race has been continually 
subjected. The Talcs and Traditions of the Eskimo 
(Etfin. 1875), collected and translated by the writer 
of tliis article, comprise a collection of 150 tales 
founded on versions supplied by about fifty 
narrators from difTcrent parts of Greenland, and 
a few from Labrador. A valuable collection has 
since been acquired from East Greenland, some 
talc-s from Ballin Land, and a number of the 
simplest fragments of the same from Behring Strait. 

The name Eskimo is said to be formed by cor- 
nrption out of an Indian word signifying ‘ eaters 
of raw meat.’ They call themselves Innit, in 
Greenland partly Kaladht. Their origin most 
generally has been derived from Asia, but now they 
are believed by some to have come from the interior 
of America, and, follou ing the river-courses, to have 
arrived at the Arctic Sea, where they have developed 
their abilities as an Arctic coast people. The 
V riter is inclined to believe that this development 
has issued from the north-western comer of 
America, while others suggest that the same pro- 
cess has been going on around Hudson Bay 
too. Iir Alaska they almost appear to fonrr a 
continuation of the North-west Indians — a gradual 
one, ns towards the north and cast they have 
become a more cvclusively maritime and Arctic 
people ; their relation to the inland people takes a 
decidedly hostile character, and miiiderous fights 
have been frequent on the borders of the Mac- 
kon/ic and the Conperminc rivers. The Eskimos 
may now be dlvidca into the following groups with 
a ronglily cstijiiatcd census : ( 1 ) The Western 
Eskimos, inhabiting tire Alaska Territorj’ and the 
Asiatic side of Behring Strait, rated at 13,200 souls ; 
(2) the Mackenzie Eskimos, or Tchiglits, from 
ilarter Island to Capo Bathurst, 2000; (3) the 
inliabitants of tlic central regions, including tlic 
Arctic Archipelago, 4000(?); (4) the Labradorians, 
2200; (5) tlic Greenlanders, upwards of 11,000. 
A side branch, moreover, inhauits the Aleutian 
Islanils, numbering 2400 ; their habits and mode 
of life arc almost like those of their Inriit neigh- 
bours, but their language, except its grammatical 
system, differs widely from the Eskimo. 

_ As to the inlluetice of the Europeans, the inis- 
sionarj’ work is mentioned above. In Greenland 
much care h.as been bestowed bv tlic Danish 
govemipent to avert the hurtful influence of con- 
tact with civilised strangers. Bat communism 
forms as essential an element in the nativ e life as 
does even hunting, and, since the traditional obli- 
gations wliich counterbalanced its ill effects have 
fallen gradually info desuetude, the general result 
has been impoverishment. The curtailment of the 
houses mentioned above is owing to a mthcr 
ineffectual attempt by the rrativc-s themselves to 
eswipe this calamity. 

See the article Gnrr.^L\^^); also, for the liooks upon 
the Ilshimo, Pillmg's llOpvge ihthogrnpfiyp/ the lifktno 
X<in7i/n'/{ (Washington : Government rrinting OITicc, 
18S-S). Among the boohs cnumcrateel therein may l>e 
Fclecled tlio'c by Jleachy, Craw*. Dvll, It. Bgcile, G. F. 
Halt, r.arrv-, Petitot, Bay, .T. Biehardson, H. Bink, and 
J. Bo*s, Besides thfso in.ay bo mintioncd two, not in 
l’dhn~, Men nrs of Ifant IIcndriL, the Arctic Trarellrr, 
translated from the Bshinio original by Dr H. Bink (Lomh 
DTh) ; abo Dr H. Bink, Th' A’ltind Triles (in English, 
Coptnhagvn and lAndon, IfiS"). 

KsliintO IlOg, a half-tamed v.ariefy vridcly dis- 
tributed jn the Arctic region*, and indi-peifs.able 
for drawing the islidgc*. They arc strong and 
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Often ill fed and overworked, they retain much of 
the original wildness of their wolf ancestry, and are 
subject to a fatal epidemic which kills them in 
large numbers, to the serious impoverishing of their 
owTiers. 

Esld-Sagra, a town of Eastern Eonmelia, at 
the sorithem base of the Balkans, 70 miles NNW. 
of Adrianwle. It was almost destroyed during 
the Riisso-Tiirkish war of 1877-78, and the popula- 
tion has dwindled from 20,000 to 10,000. 

EslOy a, river of Spain which rises in the 
Cantabrian Mountains, and flows SSW. through 
Leon, joining the Douro near the fiontici’, after a 
course of 150 miles. 

Esiiicral(1n<t (Span., ‘Emeralds’), the most 
northerly maritime (novince of Ecuador, with a 
climate hot, moist, and on the coast rinhealtliy, 
and still largely covered with dense forest. Area, 
5200 sq. m. ; pop. (1885) 11,140.— The capital, 
Esmerald.as (popi. 3000), stands 10 miles fiom the 
mouth of the river of the same name, which is 
navigable to this point for ships drawing 10 feet of 
water. 

EsiirS (hieroglyphic Site, Gr. Latq/iolis—'thct 
city of the Zatns nolnlis'— the fish theic 
worshipped) is a considerable town of Upper 
Egv'pt, and is situated on the left bank of tho 
Nile, in 2.5° 15' N. lat., 30 miles above Lu.vor. It 
cont.ains about 7000 inhabitants, including many 
Copts and a large colony of dancing-girls, and has 
manufactories of fine cotton, .shawls, and potteiy. 
Indigo dyeing is a staple industry, and until tfio 
Egyptian troubles of 1881 and 'following years 
theic vvas ,a considerable trade with tho Eotidan. 
The climate is consideicd particularly healthy, 
and_ invalids arc frcquentlv oulcicd there by the 
native doctors. Tho ancient temjdo, dedicated 
to the god Khnum, is buried beneath the accre- 
tion* of the modem houses, except the noble 
portico or liyposlyle ball, of 21 columns, four 
deep, which wa-s excavated to the pavement by 
Moliammeil Ali, to serve as a gunpowder udlar. 
Of the older fem]ile behind nothing is known, but 
Cbampollion a.*cribcd it to Thothmes HI. Tho 
back of the portico of the temple of Khnum 
presents the name of Ptolemy Pliilorncter; but 
the rest is more moileni, and belongs to the 
time of the C.esars. The sculptures aie jioor in 
dc-ign and c.xmrtion. It h.as a Boman zodiac like 
that of Dendera, fomierlv thought to bo of tho 
most remote antiquity. A smaller temple, with a 
zodiac, erecti'd in the'reign of Ptolemy Eiierg<tts, 
formerly stood at Ed-Deyr, 2J miles '.V. of l>ne, 
but ha* been dcstroycil. At ll'iie is abo a rtone 
quay bi aring the name of M. Aiirtdius. This tily 
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was the capital of a iiome, and the coins struck in 
it in the reign of Hadrian, 127-128 a.d., represent 
the fish latus. — Champollion, Not. Dcscr.; mlkin- 
son, Anc. Egyptians; Mariette, Mon. of Upper 
Egypt ; Lane-Poole, Egypt. 

Esocidaj. See Pike. 

Esote'ric (Gr.) is a term derived from the 
ancient mysteries, in which it was applied to those 
doctrines that were designed for the initiated, in 
contradistinction to those that were imparted to the 
uninitiated, which were termed exoteric. . It is now 
used in various relations of an analogous kind. 
For Esoteric Buddhism, see Theosophy. 

Espalier, a term borrowed from the French, 
and signifying a railing, on which fruit-trees are 
trained as on a wall. Such railings are very 
variously constructed — sometimes of wood, some- 
times or iron, sometimes of upright rails held 
together by a horizontal rail at top, sometimes 
chiefly of horizontal rails with, upright posts for 
their support. Espaliers may be verj' convenientlj’ 
and cheaply made of ’strong iron wire, sustained 
by upright iron or wooden posts, as in ordinaiy 
wire-fences. They vary in height from 4 to 
about 8 feet, according to situation and the 
size of tlie garden. On the Continent they are 
often constructed horizontally or at a more or less 
oblique angle to the sun at a few feet above the 
ground ; but, although their introduction in this 
form into British gardens has been recommended 
by some writers, they have only been adopted here 
and there experimentally and with no satisfactoiy 
result. They have the advantage of securing the 
fruit in a gi’eat measure from the effect of winds, 
which often shake off great part of the crop of 
standard trees whilst still unripe; and owing to 
the full exposure to sun and air excellent fruit is 
produced, although tliere is no reflected heat as 
iroin a wall, which is therefore still superior. 
Espaliers are very common in gardens in Britain, 
and add at once to the beauty and the productive- 
ness of a garden, the ground not being overshadowed 
as by standard trees, although, of course, the roots 
of the trees render it unsuitable for many crops to 
some distance on both sides of the espalier. Espa- 
liers are often used to separate flower-borders from ' 
plots occupied by culinary vegetables. Apples and 
pears, are considered more suitable for espaliers 
than any other kinds of fruit-trees commonly culti- 
vated in Britain. The treatment is generally’ similar 
to that of wall trees, but the training is usually by 
horizontal branches. It is not unusual, when trees 
have become old and their branches thick and firm, 
to dispense with great part of the rails necessary in 
their earlier training. 

Espartero, Baldojiep.o, Duke of Vittoria, was 
born 27th February 1792, the son of a cartwright at 
Granatula, in La Mancha. He was intended for the 
priesthood, but in 1808, on the invasion of Spain 
by the French, he volunteered into the Batallon 
Sagrado { ‘ Sacred Battalion ’ ) of students, and after 
the close of the war of independence in 1814 went 
to South America, where he fought against the 
insurgents, until Bolivar’s great victory at Aymcucho 
in 1824 put an end to tlie Spanish rule on the 
American continent. In 1833 lie decLared for the 
succession of the daughter of Ferdinand VII., 
became in 1836 general-in-chief of the army in the 
north, riceroy of Navarre, and captain -general of 
the Basque provinces. Next y’car he drove the 
Carlists from before Madrid across the Ebro, 
defeated their forces at Llnchana and Burgos, ami 
drove Don Carlos across the frontier into Fr.ance. 
For his success Espartero was made Gnandee 
of Spain and Duke of Vittoria. In 1840 the queen- 
mother Christina was compelled to resign her office 
of regent, and next y’ear Espartero was appointed 


by the Cortes to supply her place until the queen 
(Isabella) should have reached her majority. He 
guided the helm of the state through socialist 
and Carlist troubles with energ,y, firmness, and 
ability, until a combination of the Kepublicans 
and the Modevados brought about his fall in 1843. 
He resided for foury;earsin England, then, returning 
to Spain, lived quietly .at Logi'oiio from 1847 till 
1854, when they again called Espartero to the head 
of the government. For two y’ears he conducted 
the affairs of the nation ; but in ,1856 was supplanted 
by O’Donnell, and in 1857 resigned his dignity 
as senator. After the revolution of 1868, which 
resulted in the expulsion of Queen Isabella, Espar- 
tero gave his full and hearty support to the pro- 
visional government, though he took no part in 
their proceedings. In 1870 his name was put 
forward for the throne of Spain ; but he soon with- 
drew it, and in 1875 tendered his adhesion to Alfonso. 
He died at Logrono, 9th Jannary 1879. There is 
an elaborate Life by Florez (Madrid, 1843-45). 

Esparto (Stipa tenaeissima), a grass nearly 
allied to the well-known and beautiful Feather- 
grass (q.v.), a native of the south of Europe 
(especi.ally Spain, between Alicante and Malaga) 
and North Africa (between Oran and Tripoli). 
From very’ ancient 
times it was used on \ \ 

both sides of the I 

Mediterranean for \ ,^)j, \ 

the making of car- | Wpb' \ 

E ets, sandds, ropes, I \ 

askets, nets, and i wwy. \ 

sacks, and as a sub- \ 'ffjiy/- ) 

stitute for horse- ,{ W 

.hair; but its chief M (ijjf/ 

application is now mJ AWSr jw 

as a material in Wj . 

paper-making (see Cfl' Xf? f/ A 

Paper), for which it '’’N. to* \ / / 

is mostly exported y 1 ' // 

to Britain, Avhich \\ \ 1 / y 

from all parts re- ■’NX’A. 1 / / /[ 
ceives nearly' 250,000 V vth viy/. 

tons of esparto ’’^ 5 , a\ W / 
annually'. The grass m/1^ 

grows wild, re- — mn 

quires little rain, 
and is pulled once a 
year ; but two crops 

are taken in some — 

parts of Spain, where vW'f. 

it has also been the sMi 

practice to pluck, not . 

cut, the plant. It & 

covers large areas Esparto Grass 

from the seashore (Slipa tenaeissima). 

up to a considerable 

altitude, and accustoms itself to the poorest rocky 
and sandy soils. Its reckless and excessive e.x- 
ploitation, with the resultant injni’y’ alike to the 
supply' and to the soil itself, has recently led to 
official inquiry and governmental regulation in 
Algeria, as already' in Spain, and has also in- 
duced the extension of our knowledge of the whole 
life-histoiy and relations, biological and economic, 
of this important plant. See Trabut, Etude sur 
V Haifa (Algiers, 1889). 

The name esparto, the Spanish form of the Latin 
Spartium, as well as the Arabic name halfa now 
n.aturalised in French, is also applied, especially in 
Tunis and Tripoli, to another somewhat similar and 
related grass, Lygitim spartium, more accurately 
known, however, in French as Alhardine and in 
Arabic as Sennoc. A third grass, also ol similar 
habit, uses, and distribution, is the Byss [Ampelo- 
dcsnios fenax). In Egypt the name halfa is applied 
to Eragrostis cynosuroidcs, and in Fezzan to 


1 / 


Esparto Grass 
(Stipa tenaeissima). 
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Impcraiu cijUndrica. Esparto is sometimes -even 
confiisedlj’ applied to Sparthnn junccum and other 
legnminons plants. See Broom. 

Espiiias-se. See L’Esrixasse. 

Espincl. Vincent de, a Spanish poet and 
musician, rvas born at Ronda in Granada, 28th 
December 1G51. He studied at Salamanca, and 
afterwards served as a soldier in Flanders, meeting 
with some of the adventures which he re!ate.s in his 
Vida y Aventuras del Escudero Marcos de Ohregon 
(Madrid, 1018 and 1804; Eng. trans. by Langton, 
1810 ), a book that was largely drawn upon bj- Lesage 
for liLs Gil Bias. Espinel afterwards retnnied to his 
native countiy, and took holy orders. Although 
holding the ollice of chaplain to the hospital at 
Ronda, he spent most of his time in Madrid, where 
lie died in 1034. He was a friend of Lope de Vega. 
He also published a I'olume of poems ( 1591 ), chielly 
lyrics, and a translation of the Ars Poctica of Horace. 
Ho was, if not tlie inventor, the improver of the 
ten-line octosyllabic stanza. Verses written in this 
form have, since liLs day, been called in Spain 
cspiiielas. Espinel was a performer on the guitar, 
to whicii he added the fifth string. 

Esnirito Santo, a small maritime province of 
Brazil, lying immediately to the north of the pro- 
nneo of Rio Janeiro. Area, 17,053 sq. m. ; pop. 
100,717. The surface is mostly Hat and swampy, 
the climate moist and hot, and the vegetation 
lu.vuriant. Sugar, coUco, cotton, and timber are 
exported, but the trade is not of much importance. 
The former capital, Espirito Santo, founded in 1535 
on a' bay of the same name, has sunk to a fishing- 
village ; the present capital is Victoria, on the 
same bay. 

Espiritu Santo (Span., ‘Holy Spirit’), the 
large.st and most westerly island of the New 
Hebrides, with an area of 1808 sq. m., and a pop. 
of 20,000. The soil is fertile, but the clim.atc is 
iinhoalthy. — Esiiiritu Santo is also the name of an 
island in the Gulf of California, 30 miles N. of 
La Paz; of a cape of Tiena del Fiiego, near the 
entrance to flic Strait of Jiagcllan ; of tlie moun- 
tains sejiarating Honduras and Guatemala ; and of 
several other places in the old Spanish colonies. 

Espy, J AMES PoEi.ARii, meteorologist, bom in 
Peiin'-ylvania in 1785, practised law in Ohio, and 
was afterwards a cla.ssical teacher in the Franklin 
Institute of Penn.sylvania. Ilis theory of storms 
excited con.sidcrable attention at the time {.sec 
Sturm.S); and his work on the Philosophy of 
S/oniis (1811) was highly praised hy the French 
Ac.adi'miic des Science.*. Appointed in 1843 to the 
Washington ob<en'atory, E.spy there laid the basis 
of the Weather Burcam which has .‘•ince become an 
important branch of the AVar Department. Ho 
died Ofth Januarj' 18(’i0. 

Esiiniinalt. a sm.all port at the south end of 
Vancouver Island, on Juan do Fiica Strait. It is 
ii'-ed as a British naval depOt. Po]). C14. 

Esquiintuiv. See Eskimo. 

Esqnlrc (Old Fr. cseuier, ‘a shield-bc.arer’), 
originally the .•-hield-br.arer or annoiir-bc.arer of a 
kiugiit. A knight fully eipiippcd was in the days 
of chivalry attendctl by two esquire.*, whose 
spurs were of silver, not of gold, like the kniglit’.s. 
.\nd when the sovereign created e-'quirc*. silver 
spur- wore placed on their heel'., and collar* <>f SS 
round their necks. It is diflicult to define exactly 
who in strict !:uv is now entitled to the do-ignation 
C'quire. A Gentleman (q.v.) is one who bears coat- 
armour geiitilitia), but not every gentle- 

man is ail enquire. Blackstonc quote* with'approval | 
f'.amdenV dofinitiim of four clav-es of esquirw* : j 
(1) ‘The eldf-t sons of knight*, and their eldest ! 
sons in jx'rpotual -'Ucce—ion. (‘2) The eldest .son* of | 


younger sons of peers, and their eldest son.s in like 
pcriietual succession ; both which species of esquires 
Sir Henrj- Spelman entitles armigeri natalitii. 
(3) Esquires created by the kind's letters-patent 
or otiicr investiture, and their eldest sons. (4) 
Esquires by virtue of their offices, as justices of the 
peace, and others who bear any office of tmst under 
the crown.’ ‘To these,’ continues Blackstone, 
‘ may bo added the esquires of Knights of the Bath, 
each* of whom constitutes three at his installation, 
and all foreign, nav Irish peers.’ The mention by 
Blackstone of Irisfi peere .arises from the fact that 
peers of Ireland were before the Union leg.ally 
foreigners. Camden’s third class no longer exists', 
creation by letters-patent or investiture having 
long ago ceased. Christian, in his notes to Black- 
stone, would limit the holders of ‘ offices of trust 
under the crown ’ to those who are styled esquires 
by the king in their commissions, and he remarks 
the omission in Blackstone’s enumeration of bar- 
ristcra, who have been decided by the Court of 
King’s Bench to be esquires by office. No esquires 
to Knights of the Bath have been appointed since 
1812, and by the statutes of 1847 tlieso knights 
have no longer the power to nominate them. It is 
needless to add that in common usage the designa- 
tion of esquire is loosely given in the present day, 
both in Brit.ain with its colonics and in the United 
States, to all persons supposed to be in comfortable 
cii-cum.st.ances. 

Esqnirol, Jean Etienne Dominique, one 
of the gre.atest physicians for tlie insane, was 
bom at Toulouse, 4tli January 1772. He served 
in the military lazaretto at Narboimu in 1794, and 
was appointed physician to the Salpdtrifcre at 
P.aris in 1811. After 1817 he delivered clinical 
lectures on the diseases of the brain, and their 
cures; in 1818 his exertions secured tlie appoint- 
ment of a commission, of which ho became a 
iiiembcr, for the remedy of abuses in mad-house.* ; 
in 1823 he became inspector-general of the Univer- 
sity, and in 1825 fust pliysici.an to the Maiso» dcs 
Aliinis, wliilo managing his private asylnni at 
Charenton. Tlie July revolution doiirivcii hhii of 
all his imblic offices, and he withdrew into private 
life. He died 12th December 1840. Esquirol’s 
writings embrace all the questions connected with 
the treatment of ins.anity ; his influence on the 
treatment of the insane has been very powerful for 
good, and most of the modem lunatic asylums in 
France have been built according to hi.s advice. 
He published Dcs Illusions dice Ics Ali(n(s (1832) 
and Dcs Maladies Mcntalcs (1838). 

Esqiiiros, Henri Alriionsi:, a French poet 
and politician, was born at Paris, 2Ith Alay 1814. 
At twenty he made his debut with a volume of 
poems, which was followed by two romances, Lc 
Magicicn (1837) and Churloiic Conlay (1840). His 
Evdngitc du People (1840), a deinocrafic comnicn- 
t.aiy on the life of Jesus, cost him eight months’ 
inipri*onment and a fine of 500 francs, but gave 
him leisure ami inspiration for Jiis Chants d'ltn 
Prisonnitr. His Vierges I’ollcs, Viergrs Martyrs, 
and Vierges Sages (1841—42) showed further his 
socialistic sympathies. After the revolution of 
Febrnarj’ ISf.S, Jlsqniros w.as elected a member of 
the Legislative Assembly, but the coup d'itat of 
1851 drove him_ to England, where he galheicd the 
materials for \\V English at Home, Cornirall anti its 
Coa\ts, and Itiligious Life in England. Permitted 
by the amnesty of Xn[)oleoii 111. to lytnni to 
France, he was appointcil snpiemc administrator 
of Bouches-du-RhOne by the government of the 
I National Defence in 1870, ne.xt vear was returned 
i to the National Assembly, and in January 187.5 
was made .a member of the .scimte, but tlied at Mnr- 
1 eeilU-s, 12th May 1870. 
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‘ Essays and Reviews,’ the title of aremark- 
ahle volume published in 1860, containing the 
following seven papers : ( 1 ) ‘ The Education of the 
World,’ by Dr Temple; (2) ‘Bunsen’s Biblical 
Researches,’ by Dr Rowland Williams; (3) ‘On 
the Study of the Evidences of Christianity,’ by 
Professor Baden Powell; (4) ‘The National 
Church,’ by H. B. Wilson; (5) ‘The Mosaic 
Cosmogonj',’ by C. W. Goodwin; (6) ‘Tendencies 
of Religious Thought in England, 1688-1750,’ by 
Mark Pattison ; (7) ‘The Interpretation of Scrip- 
ture,’ by Professor B. Jowett. All the writere, ex- 
cept Mr Goodwin, were clergymen of the Church of 
England, and their work, which was censured for its 
heterodox views by nearly all the bishops, and for- 
mally condemned by convocation in 1864, caused 
much excitement and controversy. Dr Williams 
and Mr Wilson were sentenced bj^ the ecclesiastical 
courts to suspension for a year, but on appeal the 
sentence was reversed by tlie Privy-council ; and 
Dr Temple’s election to the see of Exeter in 1869 
was also ineffectually opposed. , The most import- 
ant replies to the Essays and Beuiews were those 
edited by Bishop Thomson (afterwards Archbishop 
of York) and by Bishop Wilberforce. 

Essek, the capital of Slavonia, on the right 
bank of the Drave, 12 miles above its confluence 
witli the Danube, and 189 S. of Pesth bv rail. The 
Roman Mursia, and the seat of a bisliopiic since 
333 A.D., it has a prosperous trade in corn, live- 
stock, wood, &c. Pop. 18,201. 

Essen, a town in Rhenish Prussia, 22 miles 
by rail NE. of Dilsseldorf, stands in the midst 
of a rich coal and iron district. It possesses 
numerous establishments for manufacturing iron, 
chief among them being the celebrated Krupp 
works and cannon-foundries, wliioli employed 74 
men in 1848, and 20,960 in 1888 ; in the same year 
there were in the Krupp works 1195 furnaces, 92 
steam-hammers — some of great size — 286 boilem, 
and 370 steam-engines, 2735 tons of coal and coke 
being used, and nearly 600 tons of iron produced in 
•the works daily. "Besides this great establishment, 
tliere are also manufactures of tobacco, walking- 
sticks, and vinegar, with dye-works and breweries. 
Pop. (1875) 54,852; (1885) 65,074. Although the 
industrial activity of Essen is recent, the town 
itself dates from the foundation of the IBenedictine 
nunnei"y in 873. One of the churches of the place, 
also founded in the same year, presents several 
architectural features of interest. 

Essence (Lat. essentia, from esse, ‘to be’), as 
a philosophical term, the equivalent of the Greek 
ousia, was originally used in the same sense as 
Substance {q.v.). Later, substance came to be used 
for the undetermined substratum of a thing, essence 
for the qualities e.xpressed in the definition of a 
thing ; or, as Locke put it, ‘ Essence may he taken 
for the very being of a thing, whereby it is what 
it is.’ — In Chemistry, and in popular parlance, 
essences are solutions of the essential oils in 
alcohol, and maybe prepared (1) by adding recti- 
fied spirit to the odoriferous parts of plants, or to 
tlie e.ssential oils, and distilling; or (2) simply by 
adding the essential oil to the rectified spirit, and 
agitating till a uniform mixture is obtained. Thus 
the essence of lemons is merely a solution of the 
volatile oil of lemons in rectified spirit. The term 
has, however, received a wider significance, and is 
applied to any liquid possessing the properties of 
the substance of wliich it professes to be the essence. 
Tims essences of cofTee, beef, .and rennet contain 
in a concentrated form the virtues of coffee, beef, 
and rennet, and in some circumstances may be 
substituted for them. 

Esseiies {Esscnoi, Essaioi), a small religious 
fraternity among the Jews, whose name and origin, 


as well as_ character and history, are alike involved 
in obscurity. The Essenes bore one of the most 
momentous parts in the development of Judaism. 
Christianity stands in so close connection with 
them that John the Baptist and Christ himself 
have by some been pronounced to have issued 
from tlieir ranks ; and Islam still bears triices 
of an original connection. Josephus, Philo, Pliny, 
Eusebius, and the Fathers generally were long 
considered the sources, and the only sources, from 
which the genuine history of this fraternity could be 
deduced. Strange that for so many centuries the 
real and genuine sources — the Talmudical writings 
— should never have been thought of. These, 
together ivith Josephus and Philo, Pliny, Makrisi, 
and Abulfaraj, better enable us to form an idea of 
the real state of this community. Exception must 
be taken to the opening statement of Josephus, 
that there were three different ‘ sects ’ among 
the Jews — the Pharisees, the Sadducees, and the 
Essenes. The Sadducees were a political party, 
nothing more or less ; and the Pharisees, forming 
as they did tlie bulk of the nation, cannot rightly 
be called a sect. Least of all were the Essenes 
such. They were Pharisees of stronger convictions, 
and carried out the Pharisaic views with a con- 
sistency which made them ridiculous even in the 
eyes of their own mother-partja The compara- 
tively modern name of Essenes may be derived 
either from a Ch.aldee word sacha, meaning 
‘bathers’ or ‘baptists,’ or from asa, meaning 
‘healei"s.’ The Mishna, Beraitha, and Talmud 
^eak of these advanced Pharisees in general as 
Chasidim [Assidaioi, ‘pious men’), Nazirim (‘ab- 
stinents’), and Tobl6 Shacharitli (‘hemerobap- 
tists’). 

The Nazirim, a kind of voluntary priesthood, 
enjoining abstinence from wine, flesh, and other 
sensual enjoyments, had in the troublous times of 
anti-Syrian .agitation, and the general upheaving of 
society, found numerous adlierents ; and gradually 
there sprang up a host of men calling themselves 
‘Nazii-s for ever’ (Nazire olain). Pharisees of a 
spiritual and contemplative bias took this vow of 
Nazii-ship for life, and constituted themselves into 
a sort of religious club. Levitical purity in its 
strictest and highest sense made them draw closer 
and closer the innumerable ‘fences’ which the 
traditional law had erected round the Biblical law. 
Thus it became necessary, or at- least e.xpedient, 
that those among them who could break all ties of 
friendship and family should retire into a solitude 
not easily approachable by a stranger to their com- 
munity. Food, again, could not be prepared save 
by those of the brethren who knew and strictly 
obeyed the hyper-traditional injunctions. Their 
dress, every implement of dailj' use, had to be made 
under similarly stringent laws of purity. A natural 
consequence of this tlieir exalted notion of outward 
priesthood was their general celibacy. In this 
state of voluntai"y isolation, trading was out of the 
question : they tilled the gi-ound, and lived on the 
fruits of the earth. Taking their meals, and these 
' of the coarsest and plainest description, in common, 
they ide.alised the table into an altar, and, prayer 
hairing been said, they remained^ standing silently 
round it during the repast. That they had no 
individual propertj^ follows of course, and their 
communistic motto, which .the Mishna (Aboth)_has 
preserved to us — ‘ Mine is thine, and thine is mine ’ 
— explains itself. AVe need not enlarge further on 
their small eccentricities — on the white linen gar- 
ment, the apron, the scoop or shovel ; they are one 
and all signs and symbols of Levitical purity. 
Every morning they bathed, like the priests who 
ministered in the temple, in pure spring-water. 
They abhorred blood as a source of impurity, and 
for this reason, probably, some of them abstained 



ESSENTIAL OILS 


ESSEX 


also from going up to tlie temple, where sacrifices 
were daily offered ; others we find present at a 
festival in tlie temple (Succah, 51, 53). But these 
were but outward signs of purity, stepping-stones 
to inner piety, to communion with God, which was 
only to he acquired, according to their notion, by 
solitude and an ascetic life. The belief in the 
efficacy of the most rigid simplicity and willingself- 
sacrilice tliey held in common with the Pliarisees ; 
their hoiTor of oaths, their frequent prayers, their 
occupation with mystiaal doctnne were their own. 
Untroubled by the noise of war or the strife of 
partias, leading a life divided between ablutions, 
contemplation, and prayer, despising the body and 
bodily wants — what more natural than that by 
degrees they should bo led into a kind of mystical 
cntliusiasm' .and f.anaticism ? They allegorised, 
tlioy symbolised ; and their efforts culminated in 
seeing the unseen. 

Angelologj*, derived from the Magi, formed a 
prominent feature of their creed. In course of 
time, they were looked upon by the vulgar as 
saints and workeis of mir.acles : the}' cast out 
demons, and healed the sick. Jehovah is the 
original light ; from him proceed a number of 
spirits, and at tlicir head st.ands the Wisdom, or 
Logos, into which, after death, the soul is again 
absorbed. Their code of ethics w.aa threefold — the 
love of God, of virtue, and of man, their scale of 
perfectibility reaching its acme in the communion 
with the Holy Spirit — Ruach Hal:o(lcsh (Mishn. 
Sota, 99). In fine, mixing up, in the strangest 
manner, the most exalted and the most puerile 
notions, they became the foreninners of the Chris- 
tian Gnostics and of the Jewish Cahb.alists. One 
fragment of their literature alone remains; it is 
quoted in the Talmud (Jeru.sch. Bcrachoth) in the 
following words : ‘ It is written in the book of the 
Chasidim, If thou lo.avest it (the divine law) for 
one day, it will le.ave thee for two.’ 

They seem never to have numbered more than four 
thous.and, including even those Nazirs or Essencs 
who remained in their own families. Their colony 
appears to have been established chiefly near the 
Dead Sea, and it is undoubtedly this colony which 
has served Josephus as a b.asis for his romantic 
Essenc republic. But, however distant from each 
other they might be, a constant intercommunica- 
tion was Kept up through a body of delegates, or 
angels (Malachim). As they had sprung from the 
I’harisccs, so they again merged into them ; the 
remaining part became Thcr.apcut.x', or Christians. 
The Talmud gives a distinct account of their ceas- 
ing to exist as a separate community ( Bcchorot, 
27). 

See the Talmud, the Midrash, .Tc)sephu.s, Philo; the his- 
tories of the .Tews hy Hwald and Griitz; Sprenger, Lthcn 
Muhammads (ISGl); Keu's, La TiiMoffie C/irclienne; 
Keiiii, Jesus of A'oeoro ; I.ightfoot on the Colossi.aii3 ; 
Zeller, who, in his I'ldtosophie <Ur Oriichcn, make.s them 
indirectly influenced hy non-Tewish, nco-Pythngorean 
doclrine.s ; Lucius, Dei- Rtstnismus (Str.ashnrgl 1891). 

E.s.sciitial Oils. See Oils. 

_ Esscqiil'bo, the most westerly of the grc.at 
rivers of British Guiana, ri.scs in the Ac.arai Moun- 
tains, -1(1 miles X. of the equator, and after a 
course of GOO niilc.s_ enters the Atlantic, forming an 
estuary 15 miles wide, in which lie mimcron.s fertile 
islands. The entrance to the river is rendered 
difficult owing to the simd nnd mud collected nt its 
mouth; its course, which is through nmgnifiecnt 
forc'l scenery, i.s much broken hy cataracts, nnd 
it is navigable for 35 miles only. It receives a 
number of large tributaries, .a.s the Itupununi, and 
the united Cuyuni and Mazamni ; on the Potam, 
anotlior nfllueht, Ls the grand Ivnicteur Pail, 741 
feet in sheer dc.sconf, discovensl in 1S70. 'Tho 
county of E--eqnil>o, lying to the wc«t of tlie river. 


has a co.ast-linc of about 120 miles, nearly to the 
mouth of the Orinoco. 

Essex, a maritime county in the east of 
Engl.and, w.ashed by the North Sea, and separated 
from Kent hy the Thames cstnaiy, from Suffolk by 
the Stour, jle.asuring 57 miles from e.ost to west, 
and 44 from north to south, it has an area of 1C57 
sq. m. The low flat sea-hoard is close on 100 miles 
long, deeply indented hy sh.allow creeks, and much 
of it fringed hy the desolate salt-marshes described 
so well in Baring-Gould’s Mchaiah. Inland tho 
surface becomes gently undulating or even hilly, 
the princip.al eminences being D.anbniy Hill { GOO 
feet), Luindon Hill (620), and High Beech (759). 
The rivers are the Thames, Stour, Lea, Stort, 
Colne, Blackwatcr, Crouch, Boding, and Chelmcr 
— rivem th.at sometimes flood the low-lving lands, 
as notably in the summer of 18S8. Emir yeais 
before, an earthquake, proceeding from north-east 
to south-west, did almost £10,000 damage. Ghiclh' 
occupied hy the stiff London clay, but with chalk 
in tho north-west, and crag near Harwich, Essex 
offers a gieat variety of soil. Nearly 79 per cent, 
of the entire area is in cultivation ; and as Essex is 
more than most counties purely agricultural, so it 
h.os suffered more than most through tho agri- 
cultural depression, 21,472 acres being thrown on 
the landlords’ hands in 1887. Eppinw Forest (q.v.) 
is a mere remn.ant of the once wide woodlands, 
whose tot.al area thronghout the whole county is 
now reduced to less than 44 sq. m. Fishing is 
prosecuted, though not verj' actively ; and tho 
Colne has long been famous for its oysters. Brew- 
ing is an important indnstiy, especially at Komford ; 
but outside of the metropolitan area* there are no 
great manufactures. Essex since 1877 has hcoii 
includca in the new diocese of St Albans, and sinco 
1885 has returned one member to parliament for 
each of its eight divisions — South-west oiAVnltlmm- 
stow, South or Eomford, West or Epping, North or 
Saffron Walden, Nortli-east or Harwich, East or 
Maldon, Sonth-e.nst, nnd Mid or Chelmsford. The 
County Council consists of eighty-four mcmhcis. 
Clielm'sfoixl is the county town ; nnd towns oilier 
than the above are Colchester, Stratford, Barking, 
Braintree, Brentwood, Coggeshnll, Dnnmow, 
Halstead, Harlow, Great Ilford, Ongar, nnd 
I Witlmm. Pop. (1801) 227,082; (1841) 314,970; 

( 1881 ) ,576,434. Essex, named after tho East 
Saxons, lias little hi.story apart from Colchester 
( n. v. ) ; its only battlefield is Ashingdon ( Assanduii ). 
Tne ])alaces of Havering and Thcohalds nre no 
more ; hut the Norman keep of Castle Iledingham 
still st.ands, nnd Aiulley End, n splendid Jncohe.an 
I mansion. Old halls too are plentiful ; nnd there 
arc ruins of more than a dozen monastic houses. 
Of Esse.x worthies the chief h.ave been Tusoer, , 
John Bnv, Quarles, Sydney Smith, nnd Isaac 
Taylor. See the county liistories of Morant ( 2 vols. 
176S) nnd Suckling (1845); also E. Wnlfonl’s Guide 
to Essex (1882). 

Es.SCX. EAiib or, a title confeircd in 1572 on 
Walter Dci'crcnx (1511-76), scion of a verj' old 
Herefordshire house, the daring but Inckles.s 
coloniser of UI“tcr. Tlie title hail been jircvimisly 
liome by the Mandevillc-s, tho Bohuns, the I’onr- 
chieni (Doverenx’s ancestoni), and hy Tlioitias 
Cromwell (qA'.). 

Bonni'T DKTT.niX'X, Walter's ohic.st son and 
successor, was horn at Nclhcrwood, near Brnm- 
yard, on lOfli November l.'G", af nine was sent by 
Furghley, his gnartliau, to Trinity College, Cwu- 
hridge, mill nt lliirtecii got his M.A. He Imd been 
taken to court the Christmas of 1577 ; in 1.580 
Leicester had 1>ccoine his steji-f.aflier; nntl ninl'T 
Leicester ho first saw sen'ico in the Netlierlanils 
(1585-80), for his v.alour at Zufjihen ln'ing nmilo a j 
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kniglit-banneret. Back at court, the young gallant 
quickly won the ‘ singular countenance^ of the 
elderly queen. In the words of his college-friend 
Bagot, ‘ when she is abroad, nobody near her hat 
my L. of Essex ; and at night iny Lord is at cards 
or one game or another witli her, that he cometh 
not to his own lodging till birds sing in the morn- 
ing.’ There were tiffs between them, over his 
bickerings with Raleigh, his duel vdth Blount, his 
stealing off to fight in Portugal, moneys lent by 
Elizabeth, his favouring of Puritanism, and, woi-st 
of all, his clandestine marriage in 1590 with Wal- 
singham’s daughter. Sir Philip Sidney’s widow. 
Ere long, however, he was once more ‘in very 
ood favour,’ and in 1591 commanded the forces 
espatclied to help Henry IV. in Nomiandy against 
the League ; in 1593 was sworn a privy-councillor ; 
and by 1594, thanlcs to Bacon, who made him his 
stalking-horse, was acting as a sort of foreign secre- 
tary. His was the principal glory of the hrilliant 
capture of Cadiz (1596); but his, too, largely the 
failure next year of the ‘Islands Voyage’ (see 
Raleigh), in 1597 Essex became Earl Marshal, 
in 1598 Chancellor of Cambridge ; but meanwhile 
occurred his great quarrel mth Elizabeth, when he 
turned his back on her, exclaiming that her condi- 
tions were as crooked as her carcass. A box on the 
ear and ‘ Go and be hanged’ was her answer ; and, 
clapping hand to sword, Esse.x vowed he would 
never put up with so gi-eat an indignity. They 
never were properly reconciled. His six months’ 
lord-lieutenancy of Ireland proved an utter fiasco ; 
his army of sixteen thousand dwindled to barely 
four ; and, concluding a truce with the arch-rebel 
Tyrone, he hurried back to England, and burnt into 
Elizabeth’s hedchamhev. She received him not 
ungraciously at first ; still, imprisonment followed, 
and deprivation of all his dignities. And now he 
formed the mad plot for j-emoving Elizabeth’s 
counsellors, in pursuance of which, on Sunday, 8th 
February 1601, he attempted vainly to raise the 
city of London. On the 19th he was found guilty 
of liigh-treason, on the 25th beheaded in the Tower. 
Elizabeth signed his death-warrant reluctantly ; but 
the stoi-y of the ring, given him by the queen for 
a safeguard, but keiit back by the Countess of 
Nottingham, is an invention of fifty years after- 
wards. A patron of letters, Essex n-as himself a 
sonneteer; and Cooper’s Athenm Cantabrigienses 
(1861) gives a longish list of his writings. See 
the authorities cited there and in our articles 
B.rcoN and Elizabeth. 

Robert Devereux, eldest son of the preceding, 
was bom in January 1591, and in 1604, soon after 
James I.’s accession, was restored in blood as third 
Earl of Essex. When just fifteen, he was married 
to a daughter of the Earl of Suffolk, but during his 
two years’ travels on the Continent (1607-9) she 
and Carr fell in love with each other, and Carr, on 
getting a divorce,'she married (1613). Essex’sown 
second marriage ( 1631 ) was almost as unliappy 
as the first. From 1626 he had attached liiinself to 
the popular party, and the Long Parliament brought 
him to the front ; in July 1642, withstanding all 
Charles’s blandishments, he received the command 
of the parliamentary amiy. A dull, worthy soul, a 
striking contrast to his brilliant sire, he was brave 
enough personally, but a very poor general ; and to 
his hesitancy and inactivity the prolongation of the 
war was largely due. The drawn battle of Edge- 
hill, the capture of Reading, and the relief of 
Gloucester were followed by his blundering march 
into Cornwall, whence he himself fled by sea. On 
2d April 1646 he resimed the command, and on 
14th September he died. The title died with him ; 
hut in 1661 it was revived in favour of Arthur, 
second Lord Capell (1635-83), the ancestor of the 
present earl. See works cited at Ch.arles I., and 


Walter Boui-chier Devereux’s Lives of the Bevereux, 
Earls of Essex (2 vols. 1853). 

Esslingen, a manufacturing town of Wiirtem- 
berg, on the Neckar, in the centre of a pleasing and 
fertile district, 9 miles by rail ESE. of Stuttgart. 
It consists of the inner town, which retains much 
of its old walls and towere, and of several suburbs, 
embosomed in gardens and vineyards. The chief 
buildings are the old citadel, the Liebfrauen Church 
( 1440 ) — a splendid Gothic edifice, with a beautiful 
spire 246 feet high — the old (1430) town-house, and 
the new ( 1742). It has the greatest machine-shops 
in the kingdom, a lithograpiic establishment, and 
manufactures of a wine called Esslingen cham- 
pagne, of woollens, of cotton and woollen yams, 
lacirered iron, silver-plate, and tin wares, with a 
good trade in wine and fruit. Pop. (1875) 19,602; 
(1885 ) 20,851. Esslingen was founded in the 8th 
centuiy, and received in 1209 the rights of a free 
city of the German empire. Dunng the 15th 
century it was engaged in a bitter contest with the 
counts and dukes of Wiirtemberg. In 1802 the 
town, with its territory, was assigned to the duchy 
of Wiirtemberg. 

Essouaiif See Assouan. 

Established Church. See England 
(Church OF); Scotland (Church of); and for 
the question of the duty of the state towards 
religion, STATE Church, Voluntaryism. 

Estain^, Charles Hector Theodat, Comte 
d’, naval officer, was born in Auvergne in 1729, 
became brigadier in 1756, and afterwards served in 
the East Indies with Lally. In 1778, as vice- 
admiral, he sailed rrith sixteen vessels to co-operate 
■with the colonists against the British. He captured 
St Vincent and Grenada in 1779, but his efforts on 
the mainland were uniformly unfortunate ; and in 
1780 he returned, severely wounded, to France, 
where he persuaded the ministry' to send 6000 men 
to the colonists’ aid. His loyalty to the royal 
family, and especially to the queen, outweighed his 
sei-vices to his country, and he was guillotined in 
Paris, 28th April 1794. 

Estate, in the law of England, is the state or 
legal relation in which a person stands to his 
property, or, in other words, the quantity of 
interest he has in it. The first division of estates 
is into legal and equitable. By the former is 
signified the estate which a man has by the com- 
mon law ; by the latter, the interest which has 
been created by the operation of a court of equity' 
(see Equity, Uses, Trust). Estates in land 
may' be considered with reference to the quantity 
of the estate, the time of enjoyment, and the 
number of persons who may' unite in the enjoy- 
ment. Under the first liead, estates are either 
freehold or less than freehold. Freehold estates, 
again, are divided into freeholds of inheritance, or 
Fees (q.v.), and freeholds not of inheritance, or 
for life. An estate for life may' be for the life of 
the peison to whom it is granted, or for that of 
another pereon, or for more than one life. A 
person holding an estate for the life of another is 
called tenant jtmr autre vie. An estate ;iw' autre vie 
granted to a man and his heirs descends, in case 
of the death of the tenant intestate, during the 
life for which he holds to his heir. Ai estate 
by' the courtesy of England, and an estate in 
dower, are estates for life. A conveyance by' 
deed to A. B., without words giving him an 
estate of inheritance, makes the grantee tenant 
for life. An estate to a woman during her widow- 
hood, or to a man until the occurrence of a specified 
event, as till he receive a benefice, will be con- 
strued to be an estate for life, but the estate is 
determinable on the event happening. Tenants 
■for life are entitled to take Estovers (q.v.), but 
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thev must not commit AAaste (q.v.). TJie rejire- 
sentativcs of a tenant for life are also usually 
entitled to take the emblements on the expiry 
of the term. Estates less than freehold are 
called also chattels real. This species of estate, 
on the death of the tenant, passes, like other 
Chattels (q.v.), to the executor, and not to the 
heir. They are di\-ided into estates for years, 
estates at* will, and estates on sufferance (see 
LE.tSES). Estates, with reference to the time of 
their enjoyment, may be_ either in posse.'^sion or in 
expectancy. An estate in possession comprehends 
not only an estate in the actual occupation of the 
tenant, but one from which he has been wrongfully 
ousted. In this latter case the law regards the 
rightful tenant as having the actual estate, to 
which is attached the right of entry._ An estate 
in expectancy may be cither in Reversion (q.v.) or 
Remainder (.q.v.). Estates of this character form 
a large portion of the rights to land in England, 
and are the subject of some of the most subtle 
learning of the English law. With reference to 
the number of poisons entitled to the enjoyment, 
estates may be in severalty, in joint- tenancy, in 
co-parcenary, or in common. An estate in sever- 
alty is where the sole right to the estate is in a 
sin'gle person. Sec JoiNT-TENAXCV, Co-PAncEX- 
ARY, TeXAXCY IX COJIMOX. 

Esfatc.s of flic Rcnlin. The three estates 
of the realm arc not King, Lords, and Commons, 
as is popularly believed, but the Lords, the Clergy 
or Spiritualty, and the Commons, which estates, 
together with the king or queen, form the parlia- 
ment of the United Kingdom of Great Britain and 
Ireland. ( For an apologv- for the common error, 
SCO Li.stcr's Life of Clarendon, vol. i. p. 190-190 ; see 
also the article Parliamext.) The ancient parlia- 
ment of Scotland consisted of the king and the 
three estates of the kingdom, by wliich latter was 
meant — (1) the archbiishops, bishops, abbots, and 
mitred priors; (2) the barons, under which head 
were comprchcndeil not onlj’ tlie nobility, but the 
commissioners of shires and stewartries ; and (3) the 
commissioners from the royal burghs. In Sir David 
Lindsay’.s Satire of the Thric Estaitis, it is before 
S|)iritnalitie, Temporalitie (landholdcre), and Bur- 
gc-sscs that .Tohno the Common Welle makes his 
complaint. Tlie expression Fourth Estate for the 
newspapers i.s asenbed by Carlyle to Edmund 
Burke, who said that in the rciiorters' gallciy there 
was a fourth estate more powerful than any of the 
other three. In Franco the nobles, the clergj’, 
ami the third estate (tiers (tat) remained separate 
down to 1789 (sec Fraxce) ; in England the greater 
clergy became Lords Spiritual, the lesser clergy 
became, for political purposes, part of the Coin- 
mons, and parliament was organised in two houses. 
In Sweden there were, till 1800, four estates or 
hon.^as— noblc.s, clergy, citizen.s, and pcas.ants. 
E.stafc Tail. See Extaiu 

Es'fc (ancient Ateste), a towri of Italy, on the 
southern .slope of the Engane.an Hills, 17 miles SSW. 
of Padua. It is an old jilace, with a decidedly 
Lombard appearance, many of the houses being 
srqqmrtcd by archas. It.s most interesting ImildingH 
are the Jtoeca, or ca-stle, overhanging the town, 
and a Romanesque church, surmounted by a lean- 
ing canip.inile. Estc has some manufactures of 
porcelain and faience wares. Pop. .’i979. 

_ Es'tc, one of the oldest and mostiI!u“trion.s fam- 
ilies of Italy, possibly of Langob.anl origin, whose 
heads from an early date rankcsl a-s keepers of the 
matches of upju’r Italy, and aftenvanls received 
from the emiierors scve'ml districts and counties, to 
Ite held as fiefs of the empire. In 1097 the family 
dividtsl into two branches-, the German and Italian. 
The foniier was founded by At'elf IV., mIio had 


received the investiture of the duchy of Bavaria 
from the Emperor Henrj’ IV. in 1070. From him are 
descended the Houses of Bninswick and Hanover, 
and consequently tdie sovereigns of Great Britain, 
also calleci Est'e-Guelphs (see Guelphs). The 
Italian branch was founded by Welf’s brother, Fulco 

l. ; and for several centuries the histoiy of the Rste 
family as heads of the Guelph partj’ is interwoven 
with the destinies of the other ruling families and 
small republics of Northern Italy. During this 
period they first gained possession of Fen-ara and 
the march of Ancona, and afterwards of Modena 
and Reggio, and were widely celebrated ns the 
patrons of art and literature. Among the most 
illustrious members of the family was Alfonso I. 
(died 1535), equally distinguished as a soldier and 
a statesman, and celebrated by all the poets of his 
time, particularly by Ariosto. His second wife was 
the notorious Lucrezia Borgia. A quarrel with the 
Popes Julius _II. and Leo.rX. brought about the 
forfeiture of his iiapal fiefs, which were restored by 
Charles V. after the siege of Rome in 1527. Ills 
successor, Ercole II., who married Renate, daughter 
of Louis XII. of France and Anne of Brittany, 
attached himself to Charles V. His brother, a 
dignitary of the Catholic Churchj erected the 

m. agnificent Villa d’Este at Tivoli. The next 
prince, Alfonso 11. (died 1597), would have been 
noways inferior to the preceding but for his ini- 
moderate love of splendour, his inordinate ambi- 
tion, and the cruelty he disidayed towards the poet 
Tasso. Rinaldo (died 1737), by his marriage with 
Charlotte of Bninswick, united the German and 
Italian houses, separated since 1070. The male lino 
of the House of Estc became extinct on the death 
of Ercole III. in 1803, whose only daughter married 
the Archduke Ferdinand, third son of Francis I. of 
Austria. Their eldest son, Francis IV., by the 
treaty of 1814-15, was restored to the ducliy of 
Modena, and on his mother’s death obtained the 
duchies of Massa and Carrara. lie was succeeded 
in 1846 by his son, Francis V., who in 1859 was 
obliged to resign his territories to A’’ictor Emmamicl. 
tVith the death of Francis V. in 1871 the Austrian 
branch also became extinct. 

Estclln, an ancient city of Spain, in the 
province of Navarro, on the E"a, 27 miles SW. of 
Pamplona. Pop. 6749. Here Don Carlos wiis pro- 
claimed king in 1833; and Estella was again tlie 
Carlist hcadquartei-s from 1871 to 1876. 

E.stcpa, a town of Spain, 60 miles ESE. of 
Seville. Pop. 8190. 

Estep on a, a maritime town of Siiain, 26 miles 
NNE. of Gibraltar. It sujqdies Gibraltar witli 
fniits and voget,ablc«. Pop. 9994. 

Estcrlid/.y <lc Gniniitlin, one of the most 
powerful families of Hungary, rai.^-cd in the 17th 
contmy to the rank of pniices of the empire, the 
representative of which is at jirc'^ent one of the 
greatest landed proprietors in Au.stria. The familj' 
divided into three main branches — the C.sosznek, 
Alt.sohl or Zolyom, and Fniknd or Forchtenstein 
lines. Count Paul Esterhiizj’ of Fraknd (1035- 
1713) served in the Austrian army with such 
distinction as to gain a field-marsbars baton 
.at the age of thirty, and for his succc.*-i-os 
against the Turks, and still more for his support 
of the House of Ilajisburg, was made a luince 
of the emiiiro in lO^I. A dc'-cendant, Prince 
Nicholas IV, (1765-18.33), founded the splendid 
collection of pictures at Vienna, and by this 
and other expcnsp.s brought his vast estates into 
sequestration. Vhen Napoleon, in 1809, enter- 
Lamed the notion of weakening Anstria by the 
separation of Hungary, he made overtures to 
Prince Kslerlnin- respecting tiio crown of Iliingnra*, 
whiclt, liowcver, were dcolined. liis son, Prince 
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Paul Anton (1786-1866), entered at an early age on 
a diplomatic career, and represented the Austrian 
government at London until 1842. In 1848 he was 
for some time Minister of Foi-efgn Affah'S under 
Batthyanyi. He added greatly, by his profusion, 
to the burdens imposed on the family property. 
The Esterhdzy estates include 29 lordships, with 
21 castles, 60 market-towns, and 414 luflages in 
Hungary, besides lordships in Lower Austria, and 
a county in Bavaria ; but until its liabilities have 
been met, the family receives from its vast posses- 
sions only a limited yearly rental. 

Esther, The Book of, relates how a Jewish 
virgin Hadassah (Heb. ‘myrtle’), or Esther ( Pers. 
•‘star’), who was a foster-daughter of Mordecai, 
was chosen by the Persian king Ahasuerus (Xerxes) 
as his wife in room of the disgraced queen Vashti, 
and brought about tlie great deliverance of her 
people which is commemorated in the Feast of 
Purim ( ‘ lots’). Hamaiifthe king’s prime-minister, 
had issued a decree for the extirpation of all the 
Jews, and had , prepared to hang Mordecai ; but 
Mordecai, wdio had formerly detected a conspiracy 
against the king’s life, was raised to great honour, 
and Hauian was hanged on the gallows 50 cubits 
high that he had prepared for JMordecai. After 
this Esther, at Mordecai’s instance, revealed her 
Hebrew lineage, and prevailed upon the king to 
counteract the former edict by another permitting 
the Jews everywhere to destroy their enemies. The 
Book of Esther stands alone among the Hebrew 
Scriptures as an expression of the uncompromising 
spirit of Hebrew nationality, containing hardly a 
trace of religious feeling. The name of God is not 
once mentioned, while the great king of Persia is 
referred to nearly 200 times. A possible explana- 
tion is the fact ttat the book was meant to be read 
at the merry revels of the Purim festival. It has 
continued in constant use and favour among the 
Jews, and of the five Hagiographical rolls it is called 
emphatically ‘The Roll’ (Megillah). The author 
is quite unknown, and the date is probably the 
latest Persian or the earliest Greek period. It has 
been much disputed whether the Book of Esther 
contains authentic history, or only ‘ the Legend of 
the Feast of Purim’ (Ileuss). It was discredited 
by such early Christian writers as Melito of Sardis 
in the 2d century, and Athanasius, Gregory of 
Nazianzus, and Amphilochius of Iconium in the 4th 
centurj'. Luther, in his De Servo Arbitrio, says : 
‘Though they have this book in the canon, in my 
judgment it deserves more than all to be ex- 
cluded from the canon ;’ and in his Table-talk he 
says : ‘ I am so hostile to the book that I would it 
were not in existence, for it Judaises too much, 
and hath a great deal of heathenish naughtiness.’ 
There_ are two Greek versions of the Book of Esther, 
containing a multitude of interpolations and 
additions, the earlier of which, it is clear, was known 
to Josephus. They ai‘e printed together in Usher’s 
De G^rmcaLXX. Intcrpretum verslone (Itond. 1655), 
and in 0. F. Fritzsche’s Ztbrl Estheres grceei tcxtus 
miplcx (Zurich, 1848), and Lihri Apocryphi Veteris 
T^tamenti orocec (1871). In Jerome’s translation 
all the Greek additions are placed at the end, and 
marked with an obelus. Hence in our Bibles they 
do not appear, being relegated to the Apocrypha, 
1 he story of Esther afforded a subject for the genius 
of Handel and of Racine. 

^ottesdienstUche Vortrage der Juden 
(looz) ; tritzsche, Exegetischcs dTandbuch zti den Apokry- 
ffeS'. Commentaire du Lhre d^Esther 

( Ifab-l ) ; Langen, D le deuterokanonischen SlUcke des Buches 
Esther (18G2); and the commentaries by Bertheau (18G21 
Eeil (1878), F. W. Schultz (1876), and Cassel (1878 
seq.). See Ahablvx Nights ; and the too ingenious ITel- 
Icnislische Bestandteile tin biblischum Schrtkum (Vienna 
1882), by J. S. Bloch. ' 


Esthoilia, called, by the natives Wiroma, the 
most northerly of the Baltic provinces of Russia, is 
bounded E. by the river Narova, S. by Livonia, 
AV. and- N. by the Baltic, with an area of 7818 
sq. m. It constitutes a broad flat ridge extending 
from -syest to east, with a very gentle flope towards 
Livonia, but a terrace-like steeper declivity next 
the Gulf oi Finland. A large part of the surface is 
covered with forests, moors, and small lakes ; rivers 
are numerous, but mostly small and sluggish in flow ; 
erratic boulders of granite are common every- 
where. The climate is changeable, and often very 
hot in summer and very cold in winter. Agriculture 
is the chief occupation of the people, the principal 
crops being i-ye, oats, barley, and potatoes. The 
coastal waters are rich in fish, especially anchovies. 
A large quantity of brandy is made, and some 
cotton spun and wool woven. The chief town is 
Revel (q.v.), the principal port. The population 
(387,085 in 1885) consists of two divisions, the 
Esths and the Esthlanders. The latter are a mixed 
race of immigrants, the German element strongly 
preponderating. German, which was until quite 
recently the official language and the language of 
the educated classes, is now being superseded by 
Russian, the use of the latter tongue having been 
made compulsory in all places of instruction by a 
decree of May 1887. The Esths, a people of Finnish 
race, constitute the peasantry, some 290,000 in 
number, and the original possessors of the soil. 
About 440,000 of this people are also found in 
Livonia, and 11,500 more in the goveniments of St 
Petersburg, Pskov, and Vitebsk. In spite of six cen- 
turies of slavery to their German lords, the Esths 
have preserved their national characteristics almost 
unaltered — language, customs, clothing, dwelling, 
physical attributes. There are two principal 
dialects, Dorpat and Revel Esthonian, which differ 
considerably. The people have a well-supported 
newspaper press, and e.xcellent national songs, 
closely resembling those of the .Kalevala. See 
Neuss, Esthnische VolksUeder (Revel, 1860-52, and 
St Petersburg, 1854); Kalewi Poeg, edited by 
Kreutzwald ( Dorpat, 1857 ) ; and J annsen’s Estnische 
Mcirchen (1881-88). In religion they are mostly 
Lutherans, though the Russians are making stren- 
uous eflbrts to bring them over to the Greek 
Church ; supeistitious beliefs are widely prevalent. 
Esthonia was conquered by AValdemar II. of 
Denmark in 1219; but in 1346 it was sold to the 
Teutonic Knights, and incorporated with Livonia. 
From 1561 it belonged to Sweden, until in 1710 it 
was seized by Peter the Great, who definitively 
united it to his own dominions by the treaty of 
Nystad in 1721. Serfdom was abolished in Livonia 
in 1816, and in Esthonia in 1819. 

Estienue. See Stephens. 

Estoile, or Stae, in Heraldi-j', is distinguished 
from the Mullet (q.v.) by having. six waved points, 
while the latter consists of five plain points. 

Estoppelj a conclusive admission, wliich cannot 
be denied or controverted by the party whom it 
affects. Coke says that it is so called ‘ because a 
man’s oum act or acceptance stoppeth or closeth up 
ills mouth to allege or plead the truth.’ Estoppels 
are usually divided into three kinds — ( 1 ) By matter 
of recoi'A where any judgment has been given in a 
court of record, the parties to the suit are estopped 
from afterwards alleging such mattei-s as wotiklbe 
contradictory to the record. AVhere the judgment 
is •n’Tongfully signed, the remedy is to apply to the 
court to set it aside. (2) By matter in writing. 
Thus, a party who has executed a deed will be pre- 
cluded from aftenvards denying, in any action 
brought upon that instrument, the fact of which it 
is evidence. (3) By matter in as by accept- 

ance of an estate, where e.g. a tenant cannot 
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dispute his landlord’s title, or, a licensee of a patent 
is estopped from denj'ing the patentee’s right to the 
patent. Bc-sides the.se, some other modern rules 
are referred to the doctrine of e.stoppel. tVhere a 
man’s misrepre-sentation or negligence induces in 
another a belief in the existence of a certain state 
of facts, and action is taken upon that belief, tl»e 
person guilty of misrepresentation or negligence is 
estopped or barred from denying the e.xistence of 
that state of facts. Thus, the acceptor of a bill of 
exchange is barred from denying the handuiiting 
of the drawer ; and, where a pemon draws a cheque 
in so carcle.ss a way that the ainoimt may be easily 
changed, he is estopped by his own negligence from 
suing his banker for paying any so increased 
amount. There is, further, equitable estoppeb or 
e.stoppel by acijuiescence, where a person, by tacitlj" 
representing his own position to be more favourable 
to another than it is, has induced that other to act 
on the belief that tlie representation is true. The 
doctrine of estoppel prevails in America as well as 
in England. In Scotland, also, the same principle 
is recognised, under the name of Pei-sonal Excep- 
tion (q.v.). See Jlichael Cababd, The Principles 
of Estoppel (1SS9). 

Esto'vcr, the right which a tenant has to take 
a reasonable portion of the wood on an estate 
for certain dehnite purposes. Estovers, or botes 
( Saxon ), are of three kinds —housebote, which is 
twofold — viz. estoverium (cdiftcandi ct ardendi, a 
right to wood for fuel and repairs of the house ; 
ploughbote, estoverium araiidi, wood for repairing 
instriimonts of husbandry; and hay bote, estoverium 
daudendi, wood for repairing hedges and fences. 
Estraj’.s. See Pound. 

E.strcat (Eat. cxtractum), in English law, a 
true extract copy or note of some original writing 
or record, and specially of lines or nmorcemont.s, as 
entered in the rolls *of a court, to be levied by 
h.ailiirs or other ollicers. When, however, it is 
applied to_ a Recognisance (q.v.), it signifies that 
the recognisance it.self is estreated for o.xecution. 
If the condition of a recognisance be broken, the 
recognis.ance is forfeited ; and on its being estreated 
the parties become debtors to the crown for the 
sums in which they are bound. 

Estrdcs, G.xnuir.i.DE o’, mistress of Henrj- 
IV. of Eranco, w.as bom about 1571. She had 
already" parted with her virtue before she became 
acquainted with Henry, in 1590. For the sake of 
appearances, she w.as manied to a gentleman of 
Picardy, named Eiancourt, from whom, however, 
she soon separated. Tlie king was so fond of her 
that, in .spite of the opposition of Sully, he was 
alamt to divorce his consort, Marguerite de Valois, 
in order to marry Mine, do Eiancourt, when the 
latter died suddenly at Paris on 10th April 1599. 

Estrcinatlu'rn, a district of Spain, lying 
between Portugal and Hew C.aslile, and watered 
bv tho^ Tagus and the Gundiaim. It is bounded on 
the K. by Eoon, on the .S. by Andalusia, and 
since IS.'l.l lias been divided into'thc two provinces 
of Badajoz (q.v.) and Cacoros (q.v.). Area, 10,701 
pq. tn. ; pop. (18SG) 799,059. Like the New Cas- 
tilians, the inhabitants present a mixture of Moz- 
arnbic and Sjianish blood, but are still graver and 
more taciturn than the fonner. The lower clas.><es 
an? rough and niicivilisod, but honi--'‘t and hospit- 
able, niodc.st, good-tempered, and brave. 

Eslrcinniliirji, n coast -province of Portugal, 
south of Boira, with an are.a of (iSoOsq. m., divided 
into nearly e(|u,apportions by the river Tagus. 'J’hc 
notfliern sei'tion is luountaihous, with bare but jdc- 
tun^'-.qiie oontinuutioiis of the C.istilian ranges; 
south of the river ami along part-- of tiie co.ast the 
country i- hillv and iM.'lter wiKuled. 5Ianv dis- 


tricts arc extremely fertile, others utterly barren j 
scarcely half the province is under cultivation, but 
in the most favoured lowilitios all the vegetation of 
middle and southern Europe fiouri.shes. The silk- 
culture has greatly increased of late years ; manu- 
factures are confined to Lisbon, and tliis city, with 
Sctubal, monopolises also nearly all the trade. 
Sea-salt, soda, and fraits are the chief e.xports. 
'The other principal products of the country are 
wine, oil, corn, and cork ; but even the sandj’ 
plains are covered irith cistus, rosemary, myrtles, 
and other flowering and fragrant plants. Poj). 
(1831) 940,472, over a fourth of the whole belong- 
ing to Lisbon and its suburbs. 

Estrcinoz. a tomi of Portugal in the province 
of Alemtejo, ^ miles NE. of Evora. It is built 
round the base of a hill which is crowned by a once 
formidable castje, erected in 1360. Estfemoz is 
famous for its jars of red porous earthenware for 
keeping water cool. Pop. 7575. 

Eszclt. See Essek. 

Etailipes, atown in the French department of 
Seine-et-(Jiso, 35 miles SSAV. of Paris hy rail. An 
ancient place, with a street 4 miles long, it has a 
fragment of a royal castle, the ‘ Tour dc Guinettc ’ 
[circa 1100), three interesting churches, a statue of 
the naturalist GcolTrov Saint-Hilaire, a medieval 
1 hotcl-dc-villc, large flour-mills, market-gardens, 
&c.^ Pop. 8197. 

Etang (Eat. stannum) is the name given 
[Elancfs sal(s) to large l.agoons along the French 
coast, frequently salt, and generally communicat- 
ing with the sea by channels. See Bekue. 

I Eta'tvali, a tomi of the Doab, picturc.sqnely 
situated among the ravines near tlie left hank of 
I the Jumna, about 70 miles SE. of Agra, is on the 
East Indian R.ailway, and at the junction of the 
[ Agra-Mainpuri and Gwalior-Fanikhabad roads. 
Half-hidden among trees, the town contains some 
handsome streets, and carries on a considerable 
trade. A native cloth, honi combs, and sweet- 
mcat.s arc manufactured. Close by are some fanious 
Hindu places of worship, and the ghats, or flights 
of sfaii-s lending to the river for the pnrjiose of 
ritual ablution, are lined with handsome shrine!". 
Pop. (1881) 34,721. — The district of Etawah, Ij’iiig 
entirely in the basin of the Jumna, and alnio.st 
exclusively within the Do.ib, has an area of 
1093 sq. m., .'ind a pop. (1881 ) of 722,371, nearly all 
Ilindu.s. 

: Etching. Sec Engk.vviko. 

; Etcliiiiiadzin. See An.MENiA. 

i Eternal Eiini.slinient. See IIeu,, Condi- 

TlON.M, EM.MORTAUTV, UNIVKI1.SALI.S.M. 

Ethclbert. king of Kent, and tbiid in direct 
dc.«ccnt from Ilengist, was born in 552, and suc- 
ceeded to the throne -about the ninth ye.ar of his 
age. In a contest witii Ceawlin, king of IVessex, 
for the title of Bretwalda, in 508, he was defeated 
at 'Wibbanduno, noiv M'imbledon, in .Snircy. 
About the year 590, however, he was aclcnowlcdgeil 
as Brctw.aldn of the Saxon octarchy. The mo«t 
j important events of Ids reirni were his own conver- 
.sion to Christianity, and the formal introduction of 
I that religion into his kingdom, by fit Augustine in 
; 597. Ethelbort was aKo the author of the fiii-t 
! written Saxon laws, the collection called Dooms, 

I by BihIo, ’which he established with the consent of 
I his M’itau in the day.s of .St Augustine.’ Ethellicrt 
1 died in 010. 

I Ellicldrcda, St, a daughter of the king of East 
I Anglia, was born about C.'tO. and w.xs twice umrri<'d, 

[ licrKCcond husband being (t-wy, king of Nortbum- 
! bria To escape, however, from the married state, 

I she withdrew lir.sf to the moiiastcn' founded by her 
i .aunt, Ebba. on St Abb's Head, and then to the Irio 
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of Ely (q.v.), ■where, in 673, she hei'self founded a 
monastic liouse. She died on 23d June 679, and 
rras canonised, her festival falling on 17th October, 
the day of the translation of her body to its shrine 
in 695. Her name 'was popularly abbreviated or 
con-upted into St Audrey ; and at a fair in the Isle 
of Ely, a common' kind of lace was sold, which came 
to be known as St Audrey’s lace. Hence tawdry, 
applied to any kind of frippery. 

EtUelrecl I., elder brother and predecessor of 
Alfred the Great, was king of Wessex and Kent 
from 866 till his death on 23d April 871, shortly 
after his great ■victory over the Danes at iEsees- 
dune or Ashdown, a victory supposed to be com- 
memorated by the White Horae (q.v.). — Ethelred 
II., the ‘ Unready,’ was only seven at the death of 
his father, Kin^ Edgar, and ten u’hen in 97S the 
murder of his half-brother, Edward the Martj'r, 
placed him on the English throne, and' brought 
about Dunstan’s fall. From boyhood lie was 
swayed by unworthy and traitorous favourites, and 
his reign, ‘ the worst,’ says Freeman, ‘ and most 
shameful in our annals,’ was a series of raids and 
invasions by the Northmen, and endeavoure to 
buy them off with ever-increasing bribes. Still, 
‘Unready,’ his nickname, stands for ‘redeless,’ 
deficient in counsel ; of misplaced energy he had 
more than enough. This showed itself in his 
treacherous massacre of the Danish settlers on St 
Brice’s Day ( 13th November ), 1002, a crime that 
was punished by fierce invasions, until in lOld he 
was forced to take refuge in Normandy. In 1002 
he had married Duke Richard’s daughter, Emma ; 
the marriage was fraught with important con- 
scqiiences, as the earliest link between England 
and Normandy. Sweyn’s death soon allowed his 
recall, but on 23d April 1016 be himself died in 
London. He was succeeded by Edmund Ironside, 
third of seven sons a first marriage ; by Emma 
he was the father of Edward the Confessor. 

Ether, or .iEther. Many physical phenomena 
are supposed to be due to the propagation of a state 
of stress or motion through a medium filling all 
space. Such a medium is called an ether. The 
theory of propagation through an ether is the exact 
opposite of tlie theoi-y of direct action at a distance. 
Newton said that it was inconceivable to him that 
any one who was capable of thinking correctly in 
such matters could admit that direct action at a 
distance was possible. He suggested that Gravita- 
tion (q.v.) might be due to diminution of pressure 
in a fluid filling space in the neighbourliood of 
material bodies. Sir W. Thomson has shown that 
this diminution of pressure would be accounted for 
if we suppose that each particle of matter is a 
source at which an incompressible fluid is being 
constantly created at a rate pi'oportional to the 
mass of the particle, the fluid being, also con- 
stantly, annihilated at, an infinite distance. Or, 
conversely, we might suppose that the fluid is 
created at indnity, and absorbed and annihilated 
at each particle, at a rate proportional to its mass. 
In either case the motion of the fluid would be 
greate.st in the neighbourhood of material bodies ; 
but it is a known fact in hydrodynamics that, in a 
fluid, the pressure is least where the speed of 
motion is gi eatest. Thus the state of stress assumed 
by Newton would be accounted for. 

Light and the so-called radiant heat are supposed 
to consist in waves of transverse vibrations which 
are inopagated through the ether. Indeed, the 
phenomena of interference (see Light) cannot be 
explained in any other way. Similarly, electric 
and magnetic effects are supposed to be due to 
the propagation of some state of stress through 
an ether. But it would be utterly unscientiSc 
to fill space over and over again with a new 
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medium for every special phenomenon which has to 
be explained in this way, and it seems probable 
that one medium can explain all. Maxwell lias 
assumed the existence' of, and has investigated the 
state of stress in, a medium through which electro- 
magnetic action is propagated. The equations 
which he obtains are identical in form with the 
equations of motion of an elastic solid, and the 
rate of propagation of an undulation is, in his 
theorj', numerically equal to the ratio of the electi’6- 
magnetic and electrostatic units. This ratio is 
found by experiment to be numerically equal to the 
speed of propagation of light. Thus' the medium 
which Maxwell assumed in , order to explain electro- 
dynamic phenomena is identical, in his electro- 
magnetic theory of light, with the luminiferous 
medium ; and the theory gives an explanation of re- 
flection, refraction (single and double), and various 
other phenomena. Additional support has lately 
been given to the theoi’j’ by the^ experiments of 
Hertz and others, which prove the existence of 
these electro-magnetic undulations, and show that 
they have properties identical with those of light. 
See Electricity, and Light. 

The ether seems to be of the nature of an elastic 
solid ; and, in order to account for the immense 
rapidity of its vibrations when radiation passes 
through it, its rigidity must be excessively large 
compared with its density. It maj^ be asked how, 
if this be so, the earth can move through the ether 
at the rate of nearly a million miles per day'. But, 
if we consider that shoemaker’s wax is so brittle a 
solid that it splinters under the blow of a hammer, 
and that it yet flows slowly like a liquid into the 
crevices of a vessel in which it is placed, and that 
bullets sink slowly^ down through it, and corks 
float slowly up through it, the motion of the earth 
through the ether does not seem so incomprehen- 
sible. The bullet moving through the wax experi- 
ences great resistance to its motion when it has to 
move, say, an inch in some weeks ; but if we give it 
some years to move an inch, the resistance would be 
very small. So it may be that the motion of planets 
through the ether is relatively much the same as 
that of the bullet moving yitli excessive slo^wness 
through the wax. From magneto-optic phenomena 
it seems certain that something or the nature of 
molecular rotation is going on in the ether (see 
Matter, and Vortex). 

There is no evidence of the existence of a con- 
densational-rarefactional wave (as in the case of 
sound in air) in the other. In the electro-magnetic 
theoiy it is got rid of from its velocity being infinite. 
In a theoiy of the ether recently advanced by 
Thomson, in which it is supposed to have negative 
compressibility, and to be made stable by being 
infinite or having rigid boundaries, the speed of 
propagation of the condensational-rarefactional 
wave IS zero. The question of a contractile ether 
had been previously^ considered by' Green, but was 
dismissed by' him with the statement (eiToneous, 
as Thomson has shown) that it is essentially' un- 
stable. The theories of an ether of zero or positive 
compressibility' lead to results which are incon- 
sistent with experiment. On the other hand, 
Thomson’s theory' leads to the known experimental 
results, as also does the electro-magnetic theoiy. 

Ether. (C.HgloO, otherwise called Ethylic 
Ether, Vinic" Ether, and Sulphuric Ether, is 
prepared from alcohol by the action of sulphuric 
acid at an elevated temperature. Alcohol is placed 
in a retort or still, and about an equal volume 
of sulphuric acid is added. Heat is at once devel- 
oped by' the mixing of the liquids, and on rais- 
ing the temperature ether vapour passes over along 
with a proportion of alcohol. At the same time 
a stream of alcohol is allowed to pass into the 
still, and the heat is so tegulated that a constant 
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temperature of about 26G’ (130’ C.) is maintained. 
^Vhen five volumes of alcohol in all have been 
added, the temperature is allowed to rise to 286° 
(141° C.), at which point impurities commence 
to pass over. Tlie ether so obtained contains 
alcohol, .sulphurous acid, and water, and these may 
be removed by treatment with solution of chloride 
of calcium, &c., and subsequent redistillation.. 

The chemical reactions which take place in this 
iirocess are of great interest, and may be divided 
into two stages. (1) The sulphuric acid acts on 
alcohol, forming ethj'l-sulphuric acid and water. 
Sulphuric Acifl. Alcohol. Ethyl-sulphuric Acid. VTater. 

HoSOj + C„HjOH = C2H5HSO4 + H„ 0 . 

(2) This acid again is acted on by alcohol, with the 
re-fonnation of sulphuric acid and the production 
of ether. 

Ethyl'SiiIplinric Acid. Alcohol. Ether. Snlphuric Acid. 

C„H,HS 04 + aHjOH = (C„H 5)„0 + HSO 4 . 
From this it will be plain that the sulphuric acid is 
restored again, and is ready to attack alcohol anew, 
so as to form more ether. This process would go 
on indefinitely, were it not that the water liberated 
in the first reaction dilutes the sulphuric acid, and 
ultimatelj’ renders it too weak for further action. 

Ether is a colourless, transparent, volatile liquid 
of great mobility and high refractive power, and 
possessing a fra^ant odour and a fiery, passing to 
a cooling, taste. It has a specific gravity of -720 at 
C0° (15-5° C.), and boils at 90° (35-0° C.), fonning a 
vapour more than two and a half times as dense 
as air. When reduced to a temperature of - 24° 
(-31° C.), ether freezes. It volatilises spontane- 
ously when placed in an unconfined position, as in 
the palm of the hand, and vaporises so quickly ns 
to produce intense cold. Indeed, wlien water is 
covered with ether, and the latter assisted in its 
evaporation by being blown \ipon, it escapes so 
readily as to reduce the temperature of the water 
to the freezing-point. It_ is very inflnnnnablo, 
buniiiig with a yellow-white flame ; and mixed 
witli air or oxygen, it gives rise to a dangerous 
explosive inixtu'rej and hence great care reqtnrcs to 
be taken in its distillation to keep all liglits and 
fires out of the room where the vapours are con- 
densing. _ M'hen ether is added to its own bulk of 
wafer, briskly agitated, and allowed to settle, the 
two linuids appear to separate again ; but it is 
found that the ether has taken up one-eighth of its 
volume of the water, whilst the latter has dissolved 
the same quantity of ether. It is readily miscible 
with alcohol in all jiropqrtions. Ether' is one of 
the best solvents for the oils and fats, and hence is 
emjdoyed in analysis for the solution and separation 
of the* oils from other organic matters, as in the 
analysis of oil-c.akcs, .tc. It is also a good solvent 
of iodine, sulphur, phosphorus, and of st^'chnine 
ami other alkaloids, as well as of corrosive sub- 
limate and other salts. 

Ether enters into combination with many acids, 
fonning compound ethers possessing great fra- 
graney, such as 

Ar.-tlc Eriifr C-HjailjO... 

llf.tyric Kiln r cCn.Cgl.-o;, Fhic-npple Oil. 

rehrser.ic ElIi-r..C;Ii.CslIi:t5;, K-.-s'iicc of Qulncr.. 

(Enanthie ether, on which the flavour and smell 
of wines, brandy, &c. -o much depend, originally 
snppo-ed to Ik: a distinct ether, has been jtroved to 
l>e a mixture of various ethyl ethers, chiefly ethyl 
enpnite. 

Ether is useful in the preparation of freezing 
mi.\tun-s, the mi.xtnn: of ether and solid carlwnic 
nebi giving rise to a very low tem[)erature indeed. 
When inhaled by man and the lower animals, ether 
timt produce- stimulating and intoxie.atiug eflects, 
Intt nftenvan!.- it give- ri-e to drow.-int-'.s, accom- 


panied by complete insensibility, which entitles 
ether to 'be regarded as an important antesthetic 
agent ; and, indeed, for ^ome time it was the only 
agent used for producing Ana;sthesia (q.v.) in 
oijeiations, but in Jiiany places it has been entirely 
superseded by the employment of cldoroform. 

Etlicrcdgc, Sir George, a Restoration drama- 
tist, was born most probably in London about 1630. 
Almost nothing is Known of his pereonal histoiy 
save that he must have lived much in his early life 
at Paris, that he studied law, was ‘ gentle Geoige ’ 
and ‘easy Etheredge’ in the circle of Sedley and 
Rochester, the most brilliant young reprobates of 
their time, that he had an intrigue with the famous 
actress, Mrs Barrjq aftenvards settling .£6000 on 
her daughter’, was knighted and manied, not with 
his entire good-uill, to a -wealthy widow, and in- 
1686 was sent to be Resident at the Imperial court 
at Ratisbon. This banishment he found intoler- 
ably tedious, but he contrived to vary its monotony 
with coursing, moderate drinking, sometimes im- 
moderate play, and flirtation with passing actresses, 
as well as with correspondence with Aliddleton, 
Dryden, Betterton, and others. Fortimately, drafts 
of some hundred of his letters (many of these 
official), along with poems and other papers, have 
been preserved in a letter-book acquired by the 
British Museum in 1837, and help to reveal to us a 
man of whom our knowledge otherwise would have 
been singulai-lj' scanty. It is not true that Ether- 
edge broke his neck at Ratisbon in 1689, by falliii" 
down-stairs after a banquet ; he seems to have died 
in Paris, most likely about the close of 1690. In 
English literature Etheredge holds a place securely 
as the founder of the comedy of inti-igiie, whicli 
reached its perfection in the masterpieces of Con- 
greve and Wycherley. He himself bad found his 
inspiration in Molifero, and out of him grew that 
great master of comedy’s English counterpart, the 
legitimate comedy of manners, and the dramatic 
triumphs of Shendan and Goldsmith. Etheredge 
was more important in the impulse ho gave tlio 
di-ama than in the magnitude of his own per- 
formance. His habitual indolence hindered liim 
from producing more than three play.s, J'/ic Comical 
lieveuge ; or Love in a Tab, tbe 'earliest play of 
which any large part was written in rhyined heroics 
(160-4); S/ic Woithl if She Could (1668); and The 
Man of Mode; or Sir Fopling Flutter (1676). 
These were all liighly popular in their day, and it 
in.ay be said that wo have no better helps to an 
understanding of the time. The figure.s we meet 
arc real creations, instinct with life, and some, a-s 
Dorimant and Sir Fopling Flutter, po.'-.ocss the 
supreme merit of liaving gone into literature as 
concrete type.s of the qualities they were meant to 
ronresent. See the fine essay on Etheredge in 
Edmund Gosse’s Scvcntecnth-cenliirg Studies (1883 ), 
arid the admirable complele edition of his works, 
with Introduction, by A. Wilson A^’erity (1888). 

Eflih:.s is that branch of philo.sophy which is 
concenicd with human character .and conduct. It 
deals with man as a source of action, and not 
merely as the subject of knowledge. It is thus 
brought into the clo"cst relation with psycliology, 
which explains the nature and origin of the mental 
proce-ses of the individual, and with the investiga- 
tions into the development of human enstoms and 
institutions made by the new .science of sociology. 
In thi.sw.ny .a number of ouestion.s arise which are 
in their teun.s psychological orsoeiologic.al, although 
they have nearly alrvays, been discussc<l rvith a view 
to their ethical Waring. Such are (l)the psycho- 
logic.al nuesrion concerning the wav in which tfldcal 
or mornI_ principles arc apprehemfed— the question 
of Conscience or the moral faculty: (2) a n-rie.s of 
inter-coniifcted jt-ychologic.al questions concerning 
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the motives to action, or the way in which morality 
is realised in conduct— e.g. («) whether reason can 
be a motive to action — the question of the relation 
of Keason to Sentiment, ( b ) whether motives can be 
reduced to a common formula in terms of pleasure 
and pain — the question of the relation of Pleasure 
to Desire, (c) whether and how far spontaneity is 
involved in voluntary action— the time-honoured 
question of Free-will ; (3 )'a psychological question 
as to the way in which character is moralised — the" 
question of the nature and relation of the Virtues. 
Besides these, there is (4) the historical question of 
the connection of moral ideas and practice with the 
social customs of the time, and its political, reli- 
gious, and other institutions. 

The preceding questions all deal with the actual 
facts of conduct and character — their order and 
historical connection. But it is characteristic of 
properly ethical inquiiy to seek to determine the 
principles or end by which conduct is to be regu- 
lated. Ethics thus looks at things from a point of 
view foreign to the theoretical sciences. It has to 
do not merely with what is, but with what ought 
to be. This is indicated by the familiar opposition 
between Right and Wrong in conduct, Virtuous and 
Vicious in character, and in the notion of Duty, in 
which the human will is conceived as under an 
obligation to obey a certain law, or follow a certain 
end, which obligation, however, may or may not 
be fulfilled in actual conduct. This notion of 
moral obligation or Duty does not come to the front 
in the Greek philosophers, to whom ' the origin of 
our philosophical conceptions of morality is mainly 
due. Its present fullness of signification is largely 
due to legal and to religious modes of thought ; 
and, owing to its influence, modern ethics has fre- 
quently received a distinctly legal or theological 
stamp — being represented as a system of duties, 
prescribed by God, or by Conscience, in which cer- 
tain kinds of action are en|oiued and otheis for- 
bidden. But, underlying this notion, there is the 
conception of certain kinds of conduct, or cei'tain 
types of character, as better than others, or prefer- 
able to them. This, at least, is involved in all 
ethical thought. And the attempt to reach a syn- 
thesis of what is called morally good, or to give a 
reason for preferring certain objects to others, 
necessarily leads to the inquiry after an ultimate 
end, which is not desired as a means to anything 
else, but is held to be good in itself. This is the 
ethical end, or Chief Good, which formed the lead- 
ing subject of discussion in Greek ethics, and to 
the explicit investigation of which modern ethical 
speculation has to a large extent returned. 

The nature of this chief good has been difierently 
defined by different schools. But it was remarked 
by Aristotle, at a time when ethical terminology 
was less complex than it is now, that, in spite of 
their different views as to the nature of this good, 
all men are agreed as to its name : calling it 
cvdainionia — a term equivalent to ‘ well-being,°but 
unfortunately rendered, according to the universal 
tradition of translators, by the English word happi- 
ness. The word happiness in modem ethical dis- 
cussions signifies a maximum of pleasures, or an 
experience in which the pleasures greatly e.xceed 
the pains. In this sense of the word, however, the 
assertion that the good is happiness would have 
been denied by Aristotle, as well as by Plato. 
While arguing that the good for man must be some- 
thing obtainable by man, Aristotle did not find the 
end in pleasure, but rather in the perfect develop- 
ment of a man’s self, in moral and intellectual 
excellence. But the doctrine that pleasure is the 
highest good was held by predecessoi-s and contem- 
poraries of Aristotle, and. was afterwards formu- 
lated by Epicurus into an ethical theory. 

This\'iew that pleasure or happiness is the chief 


good has been held in two very different forms. 
According to the one view, the chief good and 
moral end for each individual is his own happiness 
or pleasure ; according to the other view, it is the 
happiness or pleasure of the community, or of man- 
kind, or even of sentient creatures generally. The 
former was the doctrine of Epicurus, and has been 
called Egoistic Hedonism. 'Tlie latter view— called 
Universalistic Hedonism or Utilitarianism— owes 
its developnrerrt to modern and especially to English 
writer's. A principle similar to that of modern 
utilitarianism was laid down ver-y early in the 
1 jhistory of English ethics. Thu% it has been pointed 
out that Richard '‘Cumberland, in his treatise De 
Icgibns Naturcu (1672), put forward the * connrron 
good of all ’ as the supreme end to which all i-rrles 
I of condrret are subordinate, though, according to 
I him, this good includes perfection as well as happi- 
ness. In a similar wajq Shaftesbury ( Inmiiry con- 
cerning Virtue and Merit, 1699), Joseph Butler (in 
\na Sermons, 1726), and Francis Hutcheson [System 
of Moral Philosophy, 1755) speak of the ‘good of 
society’ as equivalent to vrrtue. But the real 
founder of modern utilitarianism was Darid Hume 
(Treatise of Human Nedure, 1739; Inquiry into the 
Principles of Moreds, 1751 ). He defined Virtue as 
a qirahty approved by the spectator, and Vice as a 
quality blamed or censured by the spectator, and 
endeavoured to show, by a review of the virtues, 
that the qualities approved are either immediately 
agreeable or useful (i.e. indirectly agreeable) to 
our-selves or to others. In this way, utrlity is made 
the ground of the distinction between Virtue and 
Vice. The Moral Philosophy oi Paley ( 1785 ) con- 
tributed largely to define and render applicable to 
practice the rrtilitavian criterion of morality ; 
thougli, ih his system, the utilitarian principle is 
based upon an ‘ other-worldly ’ selfishness. Subse- 
quently, utilitarianism was defended and applied 
to morals, politics, and law by Jeremy Bentham 
(1748-1832), who was surrounded by an energetic 
school of writers, including Ricardo, James Mill, 
J. S. Mill, Austin, and George Grote. J. S. Mill’s 
remarkable essay on Utilitarianism ( 1861 ) is chiefly 
occupied with defending the theory against the 
popular objections to it, which had been increased 
rather than obviated by Bentham ’s uncompromis- 
ing polemics. He especially contended against the 
representation of utilitarianism as a selfish and a 
sensual theoiy. It is not selfish (he argued), for it 
requires that a man should be impartial in deciding 
between his own interests and those of others. It 
is not sensual, for man possesses faculties of a kind 
which sensual pleasures cannot satisfy. The being 
of lower faculties may have more contentment, 
because without the desire for anything further, 
but has not more pleasure or happiness. In defend- 
ing this position Mill does not rely merely on the 
greater pennanence, puiitj', and fruitfulness of the 
intellectual and social pleasures as compared with 
the pleasures of sense. He asserts that pleasures 
differ from one another in kind as well as in degiee 
or intensity, and that the pleasure of higher quality 
or kind is to be prefeired to one of lower qualitjq 
even although the intensitj’^ of the latter be greater 
than that of the former. It is now, however, gener- 
ally admitted that this distinction is inconsistent 
with the hedonistic basis of utilitarian ethics, seeing 
that if makes not the pleasure itself, but that which 
distinguishes one pleasure from another, the real 
ground of moral preference. 

Owing to the definiteness of its principle, and the 
facility ( within a certain range ) with which it can 
be applied, the utilitarian maxim admitted, in the 
hands of Bentham and his school, of fniitful appli- 
cation to political and legal questions. The proof, 
or philosophical basis, of the theory presents greater 
difficulty. Pleasure, indeed, may be obviously 
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desirable, tliongli it is not so obvious tliat it is the 
ultimate or highest moral end. But it is plainly 
due to confusion of thought that this desii-ableness 
of jdeasure is given (by J. S. Mill) as a sufficient 
reason for holding tliat the general happiness is the 
ethical end for the individual. The gulf Ijetween 
egoistic hedonism and utilitarianism requircs to be 
bridged over. The transition from one position to 
the other has frequently been made by the help of 
religious or of political considerations. Thus the 
utilitarianism of Paley was founded on the belief 
that the haiipiness of mankind was the ethical end 
prescribed by God ; that of Bentham resulted from 
looldng at action from the point of view of the 
community and its interests rather than from that 
of the interests of the individual. In this con- 
nection, consideration is given to the sanctions of 
mor.ality, or pains following the breach of inoral 
law. These sanctions are enumerated as religious, 
political, social, and internal. The religious sanc- 
tion is that relied on by Paley. Bentham and Mill 
lay greater stre.ss on tile others. But it is admitted 
that the jiolitical sanction does not exact from an 
individual beneficence, or active regard to his neigh- 
bour's happiness, but only probity, or non-inter- 
ference with that haiipiness. The social sanctions, 
again, are incomplete and variable, and have ilo 
exact coiTcspondence with the utilitarian principle; 
while the internal sanctions depend on the indivi- 
dual conscience, which utilitaiian writers commonly 
hold to bo a growth in the individual mind, due to 
and imitating the social sanctions. The unsatis- 
factorincss of the proof of utilitarianism is recog- 
nised in the chief recent exposition of the theory— 
that in Sidgwick’s Methods of Ethics { 1874). The 
utilitarian theory of the moral end or standard is 
there associated "with an intuitive theory of know- 
ledge not usually held by utilitarians : the pistifi- 
cation of the theory i.s b,ased on the axioms of justice 
and benevolence, which the exhaustive examination 
of intuitive ethics carried out in the same work has 
left standing a-s formal axioms of the practical 
reason. Owing to the iiillucnco of the doctrine 
of evolution as applied to character, a still more 
radical transformation has been clTected in the 
utilitarian theory (Spencer’s Data of Ethics, 1879; 
L. Stcj)hon’s&-icjifco/’j!?//t('c.?, 1882). Applied only 
to the method of utilitarianism in Spencer's hands, 
the evolution- theoiy has been used by other writers 
to show the inadequacy of the utilitarian principle ; 
but few attempt.s have been made to .substitute for 
the latter an ideal in better correspondence with 
the faet.s and law.s of moml develoimient. 

Utilitarianism, is a morality of consequences : 
finding the moral qualitj’ of conduct and character 
in the kind of fooling nctions tend to inodiice in 
.sentient iKjings. As this pleasant or painful feel- 
ing can onl.v be ascertained by experience, the 
tlicoiT is ncaily alway.s associated with an empiri- 
cal tlicory of’ the origin of our knowledge of 
moralitv.’ The controversies, e.specially of Bngli.sh 
ethics, liavc been largely occupied with the debate 
on this question between the Empirical and In- 
tuitive schools of ethics. The latter school Iny.s 
stress on tlie immedintene«3 and universality of 
the mural judpnents jias-ed by each maii'.s con- 
science. A doctrine of the floral Sense, n.s a 
feeling, or perception, by which actions or motives 
were momlly distinguished apart fnmi their con- 
sequences, w;vs developed by Shafte.sbury and 
Ilulche-on; ami Butler formulated the doctrine 
that consde.'ircis the supreme authority res to what 
is right or wrong. It i' true that in Butler’s 5<’r. 
toons Self-love, <ir a calm reganl to one's inti-iests 
on the whole, i' froqiiently spoken of as co-ordinate 
vith, .ami indersi, in om* place, ns superior to Gon- 
seienei'. But this i' inconsistent with Biitlei’s 
explicit statement.' even in that vork,aiul thetiew 


does not reappear in the Dissertation on Virtue 
appended to the Analogtj (1730). In the latter 
work, also, the x-irtuous action xvhich conscience 
prescribes is no longer asserted to he conterminous 
with action aiming at the good or happiness of 
society. In this way Butler's severance trom utili- 
tarianism is complete, and he may he fitly regaided 
the head of the modem intuitive .school. Of tins 
school Dr Martineau (Types of Ethical Theory, 
1883) is a prominent representative; dilVering, 
lioxvever, from the maiority of the school m 
holding that moral quality belong.s primarily to 
motives, not to action. The xveakness of the 
intuitive position, as stated by Butler and niauy 
of his successors, lies in the fact that tlie source 
of ethical principles, conscience, is not brought into 
intelligible relation with the rational or spiritual 
nature of mau. Hence the force of the objection 
urged against Butler — that he moves in a circle, 
defining the right ns what conscience approves, and 
conscience as xvhnt approves the right. _ The doc- 
trine of Conscience holcls an insecure position in his 
system, because it is unrelated to reason, because, 
in a word, his etliics is xvithout foundation in meta- 
physics. On this account, the position has been 
lieculiarly liable to he undermined hy emiiiricnl 
analyses, such as Bain’s attempt (The Emotions and 
the Will, 1859; Mental and Moral Science, ISOS) 
to trace the growth of conscience in the individual 
from fear and love with a perception of utility 
adiled, or the more elaborate ellbrts of evolutionist 
writers, hy whom it is represented as the result of 
countless experiences of the effects of action tvans- 
mitted from individual to individu.al, until, in the 
form of a moral sense or conscicnco, they have 
become part of the common mental inlicritanco of 
the race, A further dilliculty eonucctcd with the 
view of conscience held by' IntuitUmists is tlie 
mutual relation of the kinds' of actions it approves, 
or of the laws for action hud down by it. Justice, 
veracity, beneficence, &c. are said to be its law.s ; 
but the attempt is seldoiii made to sliow how tlie.«e 
are connected xvith one another. 

These obvious dilliculties meet at least with nu 
attemiited solution in the ethical system of Kaiit 
(Groundwork of the Mctaphysic of Morals, 1J85 ; 
Critique of Practical Pcason, 1788). For Kant, 
conscience is simply practical reason ; and its laiy.s 
are reduced to unity. Henson, although limited in 
its knowledge of objects to the phenomena of sense, 
is yet in the practical s])here capable of laying down 
absolute or unconditional laxvs. Tliis is shown hy 
the iiiornl law, with its categorical ‘thou slmlt,’ 
jirascrihing a princiide of conduct irrespective of 
desire or any ulterior end. Oiii.v tlie action which 
proceeds from a good will (tliat is, a xvill in ncoord- 
ttiicc witli moral laxv) is completely good. Exter- 
jml coiifoniiity to the laxv gives legality ; morality 
requires that' the law, or icspcct forit, shoiiM he 
the moving principle of action. Thi.«, necoiditig to 
Kant, may ])rovc to iis that tlic xvill is free : ‘ thou 
.shall ’ implies ‘thou cniist.’ Thus, in the order of 
our knowledge, it is the moral law tliat convinces 
us of freeilom. But in nsility the moral law is 
simply the law of the will its'elf, ami the xvill is 
five when acting under its own law; it is under 
constmiut only wheji inllueiiced hv the -seiiMums 
nature xvith wliich it is connecteil in man. 'J’lie 
‘categoiical iinpomtive' of the moral law is e\- 
pre.ssed hy Kaiu in the jilirase, ‘Act aeeonling to 
that maxim (or subjective principle) alone which 
thou can't at the .same time will to lie a nnivei-snl 
law.’ Ke-cson i' one in nil men, and action to l>e 
rational imi't thus ndniit of li^dng miiien-aliscd. 
In this way rc.ason g'ivc' a fonii for action. It al-o 
gives its end ; for reason is an end in il“e!f, and 
iiumanity, ns rational, mu“t therefore always !«• 
itcatiNl ns tut end, never as a mere means, Kaiil’n 
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ethical principle remains, however, a foi-mal prinr 
"ciple, not admitting of the connection he sought to 
give it with the content of practical life. Its 
formality or emptiness is due to his purely formal 
conception of reason itself. To get rid of. this 
fonnality has been the eflbrt of the later etliieal. 
systems whicli have been most influenced bj' Kant. 
They base morality, as he did, on the reason or 
spiritual principle ; but, with a less restricted view 
of this principle, they seek its content and reaiisa- 
tion in practical life and its institutions. This 
position, largely due to Hegel, has been worked 
out independently in the most important recent 
English work of speculative ethics — T. H. Green’s 
Prolegomena to Ethics (1883). ‘The ultimate 
standard of worth is,’ according to Green, ‘an ideal 
of personal worth,’ whUe, at the same time, ‘it is 
equally true that the human spirit can only realise 
itself, or fulfil its idea, in persons, and that it can 
only do this through society, since society is tlie 
condition of the development of a personality.’ It 
thus appears that at the present time the two 
leading ethical schools in Britain may both be 
called evolutiohist — the one, that just described, 
looking upon morality as the gradual realisation of 
a spiritual principle in the forms and institutions of 
domestic, civic, and political life,; the other holding 
that the evolution is a nierelj' natural one, and 
giving the name morality to those habits of acting 
which have contributed to the preservation and 
development of the race. The former theory is 
connected historically with intuitionism, the latter 
with utilitarianism. Neither is able to give so 
precise a definition of the moral ideal as was 
attempted by the older theories ; and it may be 
admitted, perhaps consistentljq by both sides 
(though with some difference of meaning under the 
similaritjv of phrase), that no such precise definition 
is possible, but that our apprehension of the ideal- 
itself becomes clearer' and fuller as it is progres- 
sivelj'- realised in- the individual life and in society. 

Some of the more important ethical writings, of 
different schools, have been already mentioned. 
The best introduction to the histoiy of the subject 
is Sidgwick’s Outlines of the History of Ethics for 
English Eeaders (\8SQ). See articles on the great 
ethical thinkers, Aeistotle, Epicuru.s, Stoics, 
Butler, Kant, «S:c.; also Evolution. 

Ethiopia^ the biblical Kush. Originally, all 
the nations inhabiting the southern part of the 
globe, as known to the ancients, ,or rather all men 
of dark-brown or black colour, were called Ethio- 
pians (assumed by the Greeks to be from the two 
Greek words aitho — ops, and to piean ‘ sunburned ; ’ 
but it may be possibly a form of an unknown Egyp- 
tian word ). Later, this name was given more par- 
ticularly to the inhabitants of the countries south 
of Libya find Egypt, on the Upper Nile, extending 
from 10° to 25° N. lat., 28° to 40° E. long.— the i 
present Nubia, Sennaar, Kordofan, Abyssinia. I 
The accounts which the ancients have left us 
with respect to this people are, even where they 
are not of an entirely fabulous nature, extremely 
scanty and untnistwortliy, as both Greeks and 
Eonians never got beyond Napata, 19° N. lat. 
From the Homeric age down to Ptolemy, these 
regions were understood to be peopled by Pygmies, 
Troglodytes (‘dwellers in caverns’), Blenimyes 
(‘bideoiis men’), Macrobii (‘long-lived men’), 
<xe., besides being divided into the lands of cinna- 
mon, myrrh, of elephaht-eatei-s, fish-eaters, tortoise- 
eaters, serpent-eateiu, &c. Homer frequently refers 
to the ‘ blameless Ethiopians.’ The only portion of 
ancient records which does contain sonietliing akin 
to historical accounts is that which refei-s to 
Meroe, an island formed by the rivei-s Astmihns 
and Astaboras, tributaries of the Nile. iTiere 
stood, from time immemorial, an oracle of Jupiter 


Amnion. This and the central portion of the 
island, together with the extraordinary fertility of 
its soil, tlie abundance of animals, metals, i.'tc., 
made it not only the chief place of resort for all 
the inhabitants of the adjacent parts, especially 
the numerous nomad tribes, but also the emporium 
for India, Arabia, Ethiopia, Egypt, Libj-a, and 
Carthage. _ Thus it grew so rapidly that about 
1000 B.c. it counted among the most powerful 
states of the ancient world ; and about 760, having 
ever since Sesostris been tributaiy to Eg 3 -pt, it 
succeeded, under Sabacus, in shaking off the 
Egyptian yoke, and continued, in its turn, to hold 
Egj'pt for about sixty years. During the reign of 
Psammetichus, 240,000 Eg^’ptians settled in Meroe, 
which, the gi-eater part, of the immigrants being 
artisans, traders, &c., rose still higher. Manj' new 
cities were built, and the state was in the most 
flourishing condition when it was conquered by 
Cambyses, about 530 B.C. He fortified the capital 
town, and called it Meroe. After the destruction 
of Thebes bj’ Cambj’ses, most of the inhabitants of 
that city took refuge there, and made the counti-y 
still more Egj’ptian. Ergamenes transformed its 
theocracy into a militarj^ monarchy in the .3d 
century. Under Augustus, Meroe was conquered, 
and a Queen Candace is mentioned as his vassal. 
Under Nero nothing but ruins maiked the place 
of this once powerful and highly civilised state. 
Up to this day remnants of inightj' buildings, 
covered with sculptures — representations of priestly 
ceremonies, battles, &'C. — and half-defaced inscrip- 
tions hewn in rocks, besides rows of broken sphinxes 
and colossi, are frequently met with in those parts. 

Aecording to the scanty native chronicles, the 
son of Solomon and the Queen of Sheba (Makeda 
as tliej'-, Balkis as the Arabian historians call 
her), named Menileliek, was the first king of the 
Ethiopians. Few kings’ names occur up to the 
time of Christ, when IBazen occupied the throne. 
The missionary Fnimentiiis (.330) found two 
brothers ( Christians )reigning — Abrehaand Azbeha. 
During the time of the Greek emperor Justin (622 ), 
King Elezbaas destroyed the state of the Honierites 
in Asia, in order to revenge their pereecutions of 
Christians, and. was canonised. From 960 to 1300 
another dj-nasty, the Zagocan, held the chief power, 
all the niembei-s of the Solomonic d.ynasty, save 
one, having been murdered by Esal, who made her 
son king. _ In 1300 Ikon-Aiiilak, a descendant of 
this one scion of the house of David, regained pos- 
session of the throne. The history of the country, 
down to the reign of the Negus John (killed near 
Galabat in May 1889, in battle with the dervishes), 
is given under Aby.ssinia. 

Emigrants from the other side of the Arabian 
isthmus, as were, bejmnd doubt, the earliest settlers 
in Ethiopia, it is but natural that the structure 
of their language, as well as that of their own 
bodies, should bear traces of their Semitic origin. 
The fact of this emigration is expressed in the very 
name of this language, which is called Ge'es — pos- 
sibly ‘fr-ee,’ aflbrding a parallel to the designation 
Franc — French, though more probably the word 
means ‘ migi-ation,’ hence ‘emigrants.’ The name 
Ethiopia, or, as they call it, Itj'opya (adj. 
Itjmp 3 'fiwi), they adopted from the Greeks at a 
very late period. This their oldest language, 
Lesaiia Ge'ez, was suppressed by a foj’al decree of 
Ikon-Anilak, in the 14tli centurj', and the Amliaric 
adopted as the court language. Ever since, it has, 
with exception of the province of Tigre, where it 
is still spoken (with slight idiomatic changes), 
remained the Lesana Mazhaf, the language of 
books and of the church. It is exclusively used in 
writing, even of ordinarj’ letters, and the educated 
alone understand it. Its general stiucture comes 
as close to that of the Arabic as a sister-dialect can 
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and must. A great many of its words are still 
classical Arabic ; others resemble more the Hebrew 
and the Aramaic; otliers, again, belong to African 
dialects ; and many, as the names of the months, 

: ’XTRK 

'flrh.C : A9« : 7\riTn ; (DA]^ : 

: (DUn : n.H : : Yl^A' : 

HPA?®*? : P1- : : AA : 

y.d.yi'n : MCDT : HA<iA9« :: 

The text John, iii. IG, in Ethiopic, as printed by the 
British and Foreign Bible Society. 

arc Greek. It has twenty-six letters, twenty -two of 
which bear the ancient Semitic stamp, and exhibit 
tlic greatest likeness to the Phcenician — the com- 
}non original alphabet — though no donbt derived 
immediately from the Sabean or South Arabic 
alphabet (see Alpiiaiiet). There are seven vowels, 
including a very .short c, which sounds precisely like 
the Hebrew Shuva, when open, and like c in ‘ inen,’ 
when .shut. These vowels are represented by little 
hooks, .and remain inseparably attached to their 
respective letters ; and as the (le'iiz, unlike all its 
sister-languages, is never written without %'owels, 
tlie alpliabet becomes a syllabary with 182 
characters. In addition to this, four consonants (ff, 
1;, and h sounds) interject a it sound before tlic 
princip.al vowel, t/iirt, gm, giic, &c. Another difler- 
onco o.xists in its'being written from left to right — a 
circumstanco froin which sonic have concluded that 
the Greeks introduced writing in Ethiopia ; for- 
getting, in the first place, that Greek itself was 
frequently written from right to left, and that 
Zend, certain enneiform.s, hieroglyphs, &c. are like- 
wise written from left to right. As w.as to be 
expected among emigrants from .South Arabia, the 
verbal system has most resemblances to the Ar.ablc, 
althougli it diflei-s from this, and agrec.s avith 
Aramaic, in discarding the passive and using for it 
the refiexive there is a double infinitive, only a 
j)as.sivc particijilc and participial words formed 'by 
m prefixed traces of .a dual remain, though it 
is no more in use ; the formation of the .so-c.alled 
broken plural, and of declension generally, a 
special accusative termination, the distinction of 
t lie subjunctive _ from the imperfect, and other 
pcculmritics distinguish tlicGe'iiz from theNorthem 
Semitic, while the avant of the article dislin- 
gnishes it from Arabic ; and in power to sub- 
ordinate clauses by means of jiarticlcs and fonii a 
conc.atenatcd sentence it is superior to all other 
Semitic dialects. There are no diacritical marks 
eniployed in avriting ; the letters are not coni- 
billed,' and the avords are .sepamteil by tavo dot.s. 

Altliough there may have been some literature in 
a nourishing countiy like Ethiojiia anterior to 
Chriyt, still, oaving iMith to fi-equcnt internal con- 
vul'ions and other causes, no traces of it remain, 
even the feav inscriptions that haa-o been fonml 
being of the Christian age. The e.arliest exi-ting 
ilocunicnt of i)o..t-Christian liteniture is acomiilele 
tianslatiim of the Bible, according to tradition by 
I’ninieiitins, most proluibla- by missionaries from 
the north, avho'C native language avas .-Vraine.an 
(see l't:f.air..STifsi. The Old Tesiamunf, a tr.ins. 
latioji from the Alexandrine version, or EXX., 
consists of four parts : (1) the l.aav or Oct.atciirhos 
(fiae IsKiks of Mosi-s, .loshua, .Iiidgcs, Itiitli): 
(2) Kings; (3) Solommi ; (-I) I’rnjdicts, ami taa'o 
bfKiks of llie MnccalK-cs, q'Jjo Xeav Testament 
consists of: (1) Gosiwds ; (2) Acts; (3) I’nnlu- ; 

I (d ) .\)K)stolns. The llook of Enoch 1.eiongs nKo ta» 
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the literature of the Old Testament (see Exocii), 
beside.s tlie Book Jubilees, the Ascension of 
Isaiah, and some othei's. Tlio Xcav Testament 
comprises the Shepherd of Hernias, and likeavisc 
.anotlier book, Syiiodos, containing the jisendo- 
Clciiientine or Apostolical Constitutions, in tavo 
recensions, aadtli tlie Apostolic Canons, the canons 
of various councils, and much otlier matter. Tiio 
Etliioiiians have a liturgy (Kmioii Kedds ' — 
‘Holy Canon’), and a symholico-dogniatic.al avork 
(Haimatiota Abciii — ‘Belief of the Fathers’), 
containing portions of liomilies of the Greek 
Fatlieis, Athanasius, B.asil the Great, Clirysostoiii, 
Cyril, Gregorj- of Nyssa, and Gregory Nazianren. 
Besides these they have martyrol'ogies, called 
Scneks.ir (Svnaxaria). They employ in this 
their sacred fttemtiire a peculiar kind of rhythm 
avithoiit a distinct metre. Any number of rbyniing 
lines fonns a stanza, avitliout reference to the 
iiiiniber of avords constituting the verse, or of vci'ses 
constituting the stanza. They also use certain 
idirases as a refrain. Etliiojiic literature con- 
sists chiefly of translations, in e.T.rlier times from 
the Greek, and more recently from the Arabic. 
In the translations fioiii Greek some interest- 
ing aa-orks have been ]ireserved aadiicli had other- 
wise disappeared — c.g. the Book of Enoch. Ainoii" 
the ti'anslations from the Arabic are books m 
pbilosopliy, medicine, jiirispmdence, and lilstoiy. 
Tlie native literature consists chiefly of sacred 
jmetiy and chronicles, among the last the Gloria 
Jlcgtan {Kchra Nagast), a avork in praise of Axiim 
and tlie roval family of Etbiojiia (Chronicle of 
Axtim). They .are veiT fond, lioavcycr, of riddles, 
aadse s.aavs, and the like, so fascinating to the 
E.'istern mind. Tlicy have native vocabularies, 
Ethiopic and Amlmric, tliongh not of groat value 
to tlie modem lexicojjrajiher. No avonder the 
learned in Europe should have been sorely puzzled 
by such a lanfpiage, and that they shoiilu, after 
long con.sideration, have pronounccu it to be cither 
‘Ciiatdce’ or ‘Indian,’ avliilo Bnicc held it to ho 
the language of Adam and Eve. Potkeri, a Cologne 
church-dignitan’, hajipening to ho .at Boine at the 
beginning of tlic 10th ccntuiy, there made the 
.acquaintance of native Ethiopians, and hecaino tlio 
limt to enlighten the avorld on the nature of tills 
occult language. After him c.aine tlio Carmelite 
.Tacol) Mariainis Victoriii.s from Itcatc, who wrote 
Jnstitvtionc.'i Liitgwv Chaldatc sett ACthim. (Bonie, 
15-18), an ciitiielv worthless hook ; then \Venimers, 
who in 1083 published an Ethiojiian grammar and 
dictionary. The jirincijial investigator, however, 
was Job Lndolf Iroin Gotha, who, aided by the 
Abba Gregorius, and suiiportcd by bis own extra- 
ordin.aiy linguistic talents and indomitable energy, 

I acquired .such a power over tliis language that, 
iiotwitbstanding the niiinbcr of eminent Orient- 
alists, such a.s Platt, Eawrencer Doni, Hupfedd, 

I Hofiniann, Boediger, Ewald, I.senberg, Blninenbaeb, 

I Dilliiiann, &c., who ha\_e since woiktsl in this field, 
his books still hold their own place. It is linidly 
necess.arj' to add that (lie Etliiopic is one of tlio 
most important and indispensable languages to tlie 
Semitic scholar. 

Tlio great advances made in Ethiopic sliidic') in recent 
vents have preatlv nqurreded earlier wnrhs. (1) Texts ; 
?V.f I'l'dtrr, by I’otken (Ib.inc, 1513, 1518); by I.tiilolf 
(Frank. 1701, and oftin). The OortAf (ImA. 1825); A'rtc 
Tftament (1/nid. 1.830), bot)i by T. IMI I’iatt (air. ady in 
tVnUon'a I’olyplott); Jonah in 4 orimtal atrsioiis, by 
Vi’. 'Wright (l/aul. If07); Jo't, by Billinaiui (in M(r», 
Comm, oiiJiA) (ISTO): ThrOl'l Utjto.ont (vol. i. IKT.:!; 
voL ii. lsGl-71 ), by Dillmann. Dilhnaim lia.*. abo isliteJ 
tlie foliowing: 'Hie r>/ Ilnorh (18.51; previoudy Iw 
Eawrence, Oxfetd. IK’.s; recent Ihig. trail*, by (i. li. 
!''cbo<ide); t]\v Atcaiihv of hoinh {IsT"; p.'eiion.Jy I.y 
I/vBTvnce, Oxfoni. 1810); t!ic /.V>I oj or lAU' 

CcuUU (is.'i'J). Tlic l‘aC./r of I/rnoOi, I.y J/Aidi-vlie 
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(I860) ; the Ethiopian Eidascalia, or Aposl. Constitutions, 
by T. Pell Platt (1834;). Besides these, various texts have 
been edited, including some parts of the secular literature. 
( 2 ) Grammars and Dictionaries : Ludolf, Gramm, ASth. 
(Prank. 1702); Dillmann, Gramm, d. Aeth. Sprache {Xjoip. 
1857); good small grammar by Prmtorius (Leip. 1886); 
Ludolf, Lex. AEth.-Lat. (Frank. 1699); Dillmann, Lex. 
Ling. jEth (Leip. 1865); Chrestomathy,hy same (Leip. 
1856). The ancient Ge‘ez is now represented by various 
dialects : ( 1 ) by the Tigre, which has best preserved the 
features of the original language, spoken in the north- 
east of Abyssinia, and particularly by populations just 
outside the north border of the kingdom ; vocabulary by 
M.imzinger in Dillmann’s Loxicori ; (2) by the Tigrifia, or, 
more properly, TigraY, spoken about Axum, the ancient 
seat of the kingdom, which, however, has suffered more 
from the influence of Amharic (Proetorius, Gramm, d. 
Tigriha Sprache, Halle, 1871 ; Schreiber, Manuel de la 
langue TYpra?, Vienna, 1887 ) ; (3) by the Amharic, the 
state language since end of 13th century, and extending 
far to the south, which has drawn into itself a multitude 
of elements from the African languages, and developed 
many forms altogether alien to Semitic ( Grammar and 
Dictionary by Isenberg, Lend. 1841 ; Prmtorius, Gramm, 
d. Amh. Sprache, Halle, 1879 ; Dictionnaire de la langue 
Amarina, par D’Abbadie, Paris, 1881). Since the English 
expedition to Abyssinia, the British Museum iJossesses 
a larger number of Ethiopic MSS. than any other 
library. Catalogue of Ethiopic MSS. in British Museum 
( Lond. 1847 ) ; Catalogue of Ethiopic MSS. in Bodleian, 
( Oxford, 1848 ), both by Dillmann ; Catalogue of-Ethiopic 
MSS. in British Museum, acquired since 1847, by IV. 
Wright (Lond. 1877), including the Magdala Collection. 

Ethiops, oriETHlOPS (Gr. aithO, ‘I burn,’ and 
ops,^ ‘countenance’), is a term ajYplied by tlie 
ancient chemists to certain oxides and sulphides of 
the metals which possessed a dull, dingy, or black 
appearance. Thus, Ethiops Martialis was the 
mixture of protoxide and peroxide of iron known 
as the black oxide. 

Ethmoid Bone, The (so called from eth- 
mos, ‘a sieve’), is one of the eight bones which 
collectively form the cranial box. It is of a some- 
what cubical form, and enters into the formation 
of the cranium, the orbits, and the nasal fossm. 
See Nose. 

Ethnology, one of the numerous sciences, 
such as Anthropolo^v, Philology, Psychology, and 
Sociology, which collectivelj' constitute the com- 
plete study of man. But, owing to its compara- 
tively recent origin, much diversity of opinion 
continues to prevail regarding the proper scope 
and limits of this branch of the subject. Thus, 
while Powell declares that ‘ there is no science 
of ethnology,’ Adolf Bastian regards it as the 
‘sister’ of anthropology, the latter dealing with 
the physical, the former with the psychic element 
in man. Between these extremes lie the more 
moderate and now largely accepted views of those 
who, with Brora, Latham, Topinard, Littre, De 
Quatrefages, anu^many otliere, regard anthropology 
as the science of man as distinguished from liis 
nearest congenere in the animal kingdom — the 
bimanus as opposed to the quadruraana— and eth- 
nologj' as the science of man as a genus in relation 
to its more or less numerous species, or as a species 
in relation to its more or less numerous varieties. 
Thus, ‘anthropology determines the relations of 
man to the other mammalia ; ethnology, the 
relations of the different varieties of mankind to 
each otlier. . . . The simple a-ecord of facts con- 
stitutes ethnography, or desciiptive ethnology’ 
(Latham). ‘Ethnology treats of the origin and 
distribution of peoples, ethnography of their de- 
scription ’ ( Littrti ). ‘ Medicine studies individuals ; 

ethnography, peoples ; ethnologj', races ; and 
general anthropolog;;-, man as a whole and in his 
relations to animals’ (Broca). 

As thus defined, and as also understood by this 
writer, ethnologj' embraces • a comparative study 


of the various races of mankind, their origin, 
physical and mental differences, dispersion, geo- 
graphical distribution and intenninglings, leaving 
human speech to philology, human culture (politi- 
cal and social institutions, usages, traditions, folk- 
lore, religion) to sociology~i.e. the science of 
man as a zooti politikon (Aristotle). These limita- 
tions have been necessitated by the continuous 
tendency of the sciences, as well as of the ai-ts, 
to . division of labour,’ as here shown by the 
entirely independent development of philologj', 
and by the recent creation of sociology, for which 
Herbert Spencer already claims the rank of a 
science. Nevertheless, such limitations cannot be 
always rigidl}’^ adhered to, and in dealing with 
such a complex theme as the human family there 
must necessarily arise certain collusions, so to say, 
certain overlappings in the direction of all the 
allied sciences. Thus, to give one instance, the 
important and much agitated question of language 
as a racial test could not be at all discussed with- 
out some reference to such strictly philological 
subjects as the origin and gi'owth of articulate 
speech. 

In accordance with the foregoing statement, the 
main points with which we are here concerned 
are the origin, nature, mrmber, and distribution 
of the present human races, where the first question 
that presents itself is the specific unity or cHversitj' 
of mankind. From the very nature of the case, 
this is a question that can never be decided one 
wa 3 '’ or the other with absolute certainty. But 
the general tendencj' of modem inquiiy points to 
the conclusion that the poet’s ‘ one touch of 
nature,’ which ‘makes the whole world kin,’ was 
not merely inspired by a vague sentiment, but 
rests on a solid foundation of fact. The physical 
and mental qualities characteristic of the leading 
tj'pes are not considered as sufficientlj^ marked to 
constitute so manj' distinct species, while the now 
fairlj’ established fact that all are mutuallj’' fertile 
between themselves is held to be all but conclusive 
of their primordial unitj" (Flower, Tjdor). Hence 
the monogenist doctrine, which othenvise accords 
with orthodox belief, is dailj’^ gaining ground on 
the jjolj'genist views, which were based partlj’ on 
the eiToneous assumption of the permanenej' of 
tj'pes (fixity of species), partly on tlie brief record 
of the Mosaic cosmogonj', which certainlj' did not 
allow sufficient time for the differentiation of the 
existing human varieties. But this difficultj' is 
now removed bj^ the results of recent research, 
which place bejmnd all doubt the existence of 
Linnsens’s homo sapiens in earlj' quaternarj", if not 
even in late tertiarj’ times (see M.4N). Since 
then there has been ample time for the upward 
evolution ex’en of tiie semi-simian pre-glacial ‘ men 
of Spy,’ contemporaries of Rhinoceros tichorinus, 
and of Elcphas jirimi genius. (Tlieir remains were 
discovered in 1886 by MM. Lohest and De Puydt 
in a cave on the banks of the Omeau, commune of 
Spyl Namur, Belgium). 

Apparentlj' a more serious objection to the 
monogenist theoiy is based bj' Friedrich MUller, 
Professor Sajxe, and othere on the admittedlj' 
fundamental divereit.y of linguistic families. Thus 
is again raised the whole question of the relations 
of language to ethnologj’, a question bj- which this 
science has been from the firet and still is unreason - 
ablj’ beset. It is argued that, if the languages of 
primitive peoples are radicallj’ distinct, the peoples 
themselves must have different origins ; and, while 
some suggest twelve or more independent phj'sical 
and linguistic "roups, others attempt to avoid the 
seeming difficulty bj* supposing that, if originalh’ 
one, the chief physical groups were differentiated 
before the evolution of speech,, which was conse- 
quentlj’ independentlj’ evolved after dispersion of 



4i0 


ETHNOLOGY 


homo cilahts in so many independent geographical 
centro^. Bnt it is obvious, in the first place, that 
neitlierof these assumptions removes thodifticulty; 
for if every fundamentally distinct linguistic pre- 
supposes a* fundamentally distinct physical stock, 
then these latter must he leckoned not by units_ or 
tens, hut by many hundreds, philologj' liaving 
clearly shown that,* even excluding many extinct 
tongues, the radically difl'erent existing stock 
languages do not fall far short of a thousand. 'We 
have here therefore a rcchictio ad absurdum, and 
the assumption that physical and linguistic tj'pes 
coincide must ho absolutely rejected. 'With its 
rejection is cleared aw.ay'a fraitful source of 
endless confusion in ethnological studios. It 
follows, in the second idace, that the difficulty 
itself is purely fanciful; for, if plij-sical^ and 
linguistic tj'pcs need not coincide, it is evident 
that witliin* a given physical group we may have 
an indefinite number of independent linguistic 
groups. Tlio further consideration that language 
changes much more rapidly than physique, a pro- 
position that has become a commonplace with 
all anthropologists, leads us to expect that the 
relation must in fact be as here st.ated. Since 
the remote epoch when Haeckel’s homo primigenhts 
aUdm (‘speechless man’) became Linnanis’s homo 
sapiens endowed with speech and rc.ason, there has 
been time for the development of .several more 
or less marked physical varieties. Consequently, 
there has been also time for the more complete 
development of a much larger number of linmiistic 
fonns, the existence of which is thus no longer 
antagonistic to the primordial unity of mankind. 

How this unity became diversific'cl within certain 
relatively nairow limits is a question which, 
strictly speaking, belongs to the domain of Evolu- 
tion (q.v.). It is the province of cthnologj' to 
studv the varieties as they are, to determine their 
numoer, character, and mutual relations, with a 
view to an ultimate clas,sification of all existing 
human group®. Hero one point, that of mixture, 
require® to be all the more specially emphasised, 
as it is usually the le-s attended to by writers 
on this difficult branch of the subject, ft may be 
statcil broadly that, after the fust more or less 
marked dillbrentiations, whether due to the out- 
wanl influences of the environment, to natmal 
selection, the stnigde for existence, the correlation 
of part®, or all these combined, all subsequent 
modifications have been mainly causc<l by inces- 
sant intermingling, and consequently that there 
are no longer any pure races in cxis’tcncc. (One 
may perhaps except a few isolated groups, such ns 
the Andamanese It-landers, the Kni Coios of I'iii, 
the Aino® of Yesso, the I'uogian Kahgan®, .and till 
reeentlv the Tasmanian®, completely extinct since 
187G : but the statement m.ay be accepted as sub- 
stantially tnie.) Long isolation in new centrc-s 
e\po-ed to now conditions of life would undoublotlly 
tend to fix changes gradually brought about by 
natural cause®, lint, a® thc’e.arth lx!&amo more 
ilensely peopled, fre-h shifting® nccos.-arily arose, 
colonies were thru\ni off, contact and collision 
lietueon the earliest evolved varieties bec.ame 
ineiit.'ilde. To the inlluences of the surrounding® 
were_ thus addl'd the far more jwlcnt effects of 
ero'singv, ami the development of fre®h tjqies and 
-ub- varieties of all eort® proceeded at an accelerateil 
rate. Tiiis proce-s w.as necessarily continued down 
to the present time, resulting in ever-increasing 
confusion of fundamental element®, and blurring of 
primonlial type-. 

To thi® confusion and blurring must lie attributed 
the great difficulty now felt in determining the 
numlM-r and the distinctive characteristics of tlie 
original human sfivk®, and the nmaring diversity 
cf viev,® ih.at ha® ahvavs prevailed on thi- snl'jcct. 


It cannot even be a.«sevted that what wo call the 
main division®, the primary groups, are themselves 
original even in tlieir ideal conception, and not 
the outcome of .still more remote and earlier fusions. 
Who sliall say that the dirty yellow tinge, for 
instiinee, of the average Chinese is not the result of 
a blend, as the light brown of the eastern Poly- 
nesians certainly appears to be ? 

This brings us to the consideration of the so- 
c.alled ‘ethnical ciuteria’ — i.e. the various factors 
on which ethnologists rely in their different schemes 
of classification. Tliese criteria are parth' intenial 
or anatomical — the skeleton in general, and par- 
ticularly the cranium ; partly external — colour of 
skin, colour and texture of hair, and snch other 
determining elements, whether physical or mental, 
as may he studied on the living subject. Although 
opinion varies considerably as to the value of these 
scveml characteristics, there is a general consensus 
in attaching special, if nob pennanent, importance 
to the three elements of colour, hair, and form of 
the skull. Of these colour, probably because the 
most conspicuous feature, was the fimt to be con- 
sidered, and fonned the basis of all the early 
classifications^ such as those of F. Bemier ( 1072 ), 
who distinguished four radical typos — European 
White, African Black, Asiatic Yellow, and Hortheiii 
Lapp; of Linnajus (17.SS-83), whose homo sajnens 
comprised four species — the liriit-skinned Euro- 

E eau, the yellow Asiatic, the black African, and 
rown or tawn}' American ; and of Blumenbach 
(1752-1840), whoso groupings fluctuated, but wbo«e 
tciTuinology (Caucasic, Mongolic, &c.) has been 
largely retained. 

Then followed a chaotic interval, during which 
almost every writer proposed witli equal coufidciico 
a fiosh division of the primary human group®. 
During tliis period, cthnologj-, in common with 
other studies affoiding laige .scope for the excrci«o 
of the imaginative faculties, became the battle- 
p-onnd_ rather of partisans than of men of science. 
The wildest theories on the specific unity or dis- 
parity of mankind, the permanence or evanc-scence 
of types, the innate capacity or incapacity for pro- 
gress, and sp forth, were ndvocateil, often with 
much erudition, bnt little common fccn®e, by Nott 
and Gliddon, jlorton, Knox, even Cuvier and 
Aga-ssiz, apparently more eager to further their 
peculiar political and religious views than to pro- 
mote the cause of truth. Some of thc.se Ihcorics 
were even solf-destnictive, as for instance tho®e_of 
Ag.issiz on unity of sjiecics and difl'ercnce of origin. 
Most of them 'are now interesting only to the 
historian of mental aberration, and, their stand- 
point lp 2 ing mainly polemical rather than scientific, 
they did little to advance ethnological studies. 

Order was at last restored by the cmiiiological 
school, founded by the elder Il'etzius (1700-1800), 
which made the sliape of tlie he.ad the basis of all 
classifiaation, and thus intissluced exact methods 
into this branch of the subject. Tlie re=nlt 1ms 
shouTi that cmniology alone cannot lie depended 
upon to supply sufficient, or even nltogether tnist- 
worthy, materials for distinguishing the main divi- 
sions of mankind. Hb cliief element®, such as doli- 
chocephaly and brachycoidialy (Lc. length or .slim t- 
nc®s of the skull as measured from front to hackfi 
orthogij.athisin and prognathism (lc®® or greater 
projection of the jaws), are not consl.ant in any 
given group®, and in many ca®e® the most surpris- 
ing diversity pnjvail® wlicre some degree of uniform- 
ity might be expected. Tims, the EsUino®, grouped 
with the more or lc«s brachj cephalic Mongol divi- 
sion, are marked by cxtreine tioliclioccphaly; the 
extinct Tasinanmn®, l>eIonging to the pro;,mntliic 
Kegro dii-i®tnn, xvere highly orthognathic; no 
norma, cither of giiaf!ii-m or ccplialisiii, can Isj 
established for the Oce.auic Malay and I’ojman race®. 
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while eveiy shade of cephalism prevails amongst 
the Caucasic peoples. Nevertheless, craniolo^y can 
be neglected by no ethnologist, and its study has 
already thrown much light on various departments 
of anthropological science. See Skull. 

Of late years the colour and texture of the hair, 
the value of which had been anticipated by Linufeus, 
have steadily risen in the estimation of naturalists 
as a racial test. It is now regarded as the most 
constant of all the physical features, and has been 
made the foundation of their groupings by some of 
the most eminent modem antliropologists, such as 
Huxley, Fr. Muller, Haeckel, and Broca. Its con- 
stanc}’^ is shown by the Negro division, all branches 
of which, without any exception, have black and 
more or less frizzly hair, flat or highly elliptical in 
section ; and by the Mongol division, which, in- 
cluding all the American aborigines, is uniformly 
characterised by straight black hair of the hoi-se- 
tail type, cylindrical in section. In the Caucasic 
dmsion this feature varies considerably, but still 
within certain limits. Thus, it may be straight, 
wavy, or curly, but never frizzly ; the colour also 
may range from jet black through all sh.ades of 
brown, and even red, to the lightest flaxen ; but 
there still appears to be a certain correlation on the 
one hand between the black hair and dark com- 
plexion, on the other between the light hair and 
fair complexion of the two well-marked branches of 
the Caucasic division. 

The other ethnical elements, whether physical or 
mental, are of little value taken apart, but are 
often useful aids in combination with themselves, 
and especially with the three above specified 
criteria. Such are stature ; the shape, colour, and 
osition of the eye ; the weight or volume of the 
rain (cranial capacity); the form of the nose — 
remarkably constant in some groups ; the form of 
mouth and lips ; the superciliary and m'goniatio 
arches, and all such other elements as collectively 
constitute the broad flat features of the lower, the 
oval and regular of the liigher races — Kollmann’s 
chamoprosopic and leptoprosopic types. Of mental 
or intmlectual criteria immeasurably the most im- 
portant is language, which, however, has had the 
misfortune of suffering from friends and foes alike, 
philologists raijing it much too high, anthropologists 
depreciating it to a corresponding extent. Yet 
that speech cannot be neglected, even by the purely 
anthropological student, is obvious from the fact 
that different phonetic systems often involve dif- 
ferent anatomical structure of the vocal organs. 
Owing to these differences, Europeans find it im- 
possible, even after years of residence amongst the 
natives, to pronounce the various clicks of Bush- 
man, Hottentot, and Zulu-Kafir tongues, or the 
many rasping sounds of the Thlinkit, Apache, and 
other American idioms. The ‘absolute impossi- 
bility’ of imitating certain tones in the Papuan 
languages of New Guinea is by Miklukho Maclay 
rightly attributed to ‘fundamental differences in 
the anatomical structure of the larjmx, and the 
whole muscular system of the organs of speech in 
the two races ’ ( European and Melanesian ). And he 
adds that ‘ not only the organ of speech, but also 
that of hearing, plays an important part, for the 
same word may be heard in a totally different 
manner by different persons’ {Ethiwloffischc Bemcrk- 
itngcn). Neither the Jews nor the African negroes 
in America have yet learned to correctly pronounce 
the European languages spoken by them as their 
motlier-tongues for many generations. At the 
same time, ‘philology and ethnologj- are not con- 
vertible terms’ (Sayce), and extreme caution must 
always be used in tlie treatment of language as an 
ethnical test. It is a helpmate which, in the hands 
of uncritical wiiters, has too often proved a pitfall. 

Of other mental or moral criteria it will suffice 
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here to mention religion, which, owing to the 
■ fundamental unity of the psychic element in man, 
can never be regarded as a true test of race, and 
social pursuits, such as the chase, pasture, and 
agriculture. On the latter point much miscon- 
ception prevails, and it is especially a mistake to 
suppose that the order of progi'ess is necessarily 
from the hunting through the pastoral to the 
agricultural state. Some of the lowest African 
tribes are, and always have been, tillere of the soil, 
while other peoples, such as the Kirghiz and Kal- 
mucks, ranking much higher in the social scale, 
are still nomad pastors. These pursuits, in fact, 
are questions not of race, but of the outward condi- 
tions of soil and climate, as we see in the Arabian 
peninsula, where the stock-breeders of the Nejd 
plateau become skilful husbandmen in the Yemen 
uplands. 

Basing their conclusions on the comparative 
study of all these ethnical criteria, the most emi- 
nent naturalists, from Lihnreus and Blumenbach 
to Huxley, Virchow, Flower, Broca, and Topinard, 
mainl 5 ’^ agree in classifying the whole human family 
in three or at most four fundamental divisions. 
From the foregoing exposition of the subject, it 
follows of itsmf that all classifications must be 
regarded not as genetical — i.e. divisions according 
to common descent, but rather as groupings 
according to phj'sical and mental resemblances. It 
also follows that the term fundamental is to be 
understood nnt absolutely, but only in a relative 
sense; for all races (this term being here taken as 
practically equivalent to ‘breeds’ or ‘varieties’) 
are necessarily regarded as belonging to a common 
primeval stock, constituting a single species. At 
the same time it does not follow that all must 
necessarily be supposed to have sprung from a 
single human pair. On the contrary, the more 
natural assumption would seem to be a gradual 
upheaval, so to say — i.e. the slow evolution of a 
nmole anthropoid group spread over a more or less 
extensive geographical area, in a y’ann or genial 
climate, nmere the disappearance of an original 
hairj' coat would be rather an advantage than 
otherwise. This view of gradual ascent in a more 
or less homogeneous mass has the advantage of 
obviating the many difficulties connected with 
nnitg of species and unity of descent, which are now 
seen no longer to be identical expressions. It also 
allows for difl’erences in the phy.sical habitus from 
the first, these diffei'ences, however slight, helping 
in combination with altered environments to 
account for the divergences that have in the 
course of ages resulted in the present fundamental 
human t 3 'pes. Thus, we no longer require to ask 
oui-selves, for instance, whether the black hue 
shaded into the jmllow, the bronm into the white ; 
whether prognathism grew into oithognathism, 
brachj'cephalic or round into dolichocephalic or 
long heads, and so on. None of these extremes, 
but only the germs of all, need be assumed as 
starting-points ; and it is not a little remarkable 
that the Andamanese Islanders, declared by the 
highest authority to be ‘the most infantile’ of 
human races, are also amongst the least marked in 
these respects. Their colour is dark, but far from 
black ; their prognathism is not pronounced ; their 
stature is low, but not dwarfish — I feet 10 inches 
as compared uith the Akka, 4 feet 6 inclms, 
and Batwa, 4 feet 3 inches (Wissmann, Flower, 
Man). The existing marked tj'pes maj' therefore 
be taken as collateral developments rather than 
independent primordial conditions, or giadual 
modifications of any one extreme type. 

The difficultj' of detenuining the e.xact number 
of these tj-pes is due to the fact, alreadj' pointed 
out bj”^ Blumenbach, that none of them are found 
in what maj- be called ideal perfection, but that all 
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tend to merge by imperceptible degrees in each 
other. But the issue now appears to be narrowed 
down to a choice between three, four, or at most 
five primary groups, with one or more marked suh- 
di%’isions in each. Tliese are the black, frizzly- 
haired Ethiopic (Negro)-, the yellow, lank-haired 
MongoUc; the white, smooth-haired Caucasic; the 
copp'erj', lank and long-haired .dmcncCT!/; and the 
brown, straight-haired Malago-Polgncsian. But 
the last is commonly rejected as emdently the out- 
come of comparatively recent mixture, in which 
the Mongolic elements predominate. In fact, the 
Oceanic ^lalays proper cannot be separated anthro- 
pologically from the -4siatic Mongol group. Most 
authorities al.so regard the American as a remote 
branch of the same group, and this view seems 
justified by the striking Mongolic features occurring 
in everj' part of the New AVorld, as amongst the 
Utahs of the we.stern States and the Botocudos of 
eastern Brazil. AVe are thus reduced to the three 
fii-st-mentioncd divisions, a grouping again adopted 
by Profe.ssor Flower (18S5), who concludes that 


primitive* man has in the couree of ages become 
differentiated into ‘ the three extreme types re- 
presented by the- Caucasian of Europe, the Slon- 
golian of Asia, and the Ethiopian ot Africa, and 
that all existing members of the .species can be 
ranged around these types, or somewhere or other 
between them.’ But it is not to be supposed that 
all the distinctive cbaractei'S of these three types 
are found co-cxisting in any considerable masses of 
the several groups. The ideal fioDW yElJiiopictis, 
MongoUcits, and Cancasicus must therefore be con- 
stmeted, so to say, by a sort of eclectic process, by 
selecting and grouping together the more .salient 
features assumed to be characteristic of each. In 
this way has been prepared the subjoined compai'a- 
tive scheme of the three main dhdsions, the jmints 
of contrast or resemblance between which will be 
best .shown by their juxtaposition. Here it should . 
be noticed tliat the Caucasic is divided by Huxley 
into two distinct branches — the Xanthochroi, or 
fair, and the Melanochroi, or dark — ^Avhich in this 
table are respectively indicated as 1 and 2. 


TABLE OF THE CHIEF CHABACTERLSTICS OF THE THREE FUXDAMEXTAL HUJIAX TYPES. 


CoLorn AND CnAHAcrnn Bhekish. Komctlmes nlmost 

or Skin sooty blnck; velvety find 

cool to the toucli, emitting 
a distinct odour. 


Hair and Beard,, 


Skull and Face, 


SrATURE AND FlCLT.K., 


TrStrERAMENT 


LvNr.UAOE 


nr.LI^JON 


Jet black, frizzly or * woolly,* 
ratber short; tint in trans* 
verse section; sonictiincs 
said to grow In scjviratc 
tufts ; scant or no beard. 

Skull innlnly doliclioccplmlic 
(long and narrow), some* 
times also very high (bypri* 
stcnoccphalic) ; prognalh* 
ous lower jaw; high cheek- 
lionc; large, black, round, 
and prominent eye, with 
ycllowiffli coniea ; broad 
Hat nose; thick, everted 
lips, shoeing the red Inner 
skin. 

Generally tall, rather above 
the .average, ranging fiom 
5 feet C inches to 6 feet 10 
inclics ami even 0 feet; 
large, bony frame, stout 
and robust, Imt weak in 
lower cxtremltks. 


Sonsnons, unlntellectual, 
cheerful, and even boister- 
ous, but tUful, jxa‘'S|iig 
fuddcnly from conn'd}' to 
tragtxly; hence at once 
ath‘Ctionat«‘ and cruel; 
•schnee, art, and letters 
undeveloped. 

All .agslntinating, inodly 
vlth j*reflxes and allitvra- 
tive h.nnisnny (Banin); 
rrbtivcly few abstract 
terms. 


yon-thf‘Is'.ic;jgiture-wor‘hl|», 
sdth r-tiohiMn and uitcli- 
craft as con*»p!cuc*ti** cle- 

Uiioits. 


Tellowlsli, passing into olive, 
and nlmost every shade of 

- browTi ; rough in texture ; 
often with a /ude, washwl- 
out look. 

Dull black, coarse, lank, 
lustreless, sometimes (in 
America) ver>' long; 
round in section; mous- 
tache developed ; beard 
scant or absent. 

Skull mainly brnchycc])halic 
(round, but never quite 
circular) ; mcsogn.atiious 
jaw; large cheek-bone; 
narrow, nlmoml-slmiMNl, 
black eye, slightly oblique ; 
verj' small, concave nose ; 
features generally broad 
and flat, something hatchet- 
8haiK>d. 

Generally short, rather below 
the average, t> feet to f> feet 
6 or 7 Inches; but Aincrl- 
can branch often vor}- tall ; 
liravy, squat, angular 
frame, esi>cclally on the 
uplands (aibet, BoUvIa). 

Sluggish, somewhat morose 
mid taciturn ; licncc jws* 
bIvc, with little initiative, 
but uitli great ]>owcr of 
endurance, and subject at 
tlniea to vehement out- 
burals; scinjco slighllv, 
art ami letters nuKlcrately 
tlevelojX'<l, 

.Some J«>obting and unln- 
llectetl, \\lth temlencj* to 
luonoKyllahivm amt tone ; 
soiiip agglutinating, mostly 
■with jMwtflxev and vowel 
harmony; some polyi»}ii- 
thetic; ntnUact icnns i 
imtnerou\ j 

Polyth^lMlc; spirit-worship ^ 
(Anhnbm); Indiet indrrami j 
and visions (Sliamauhm); | 
fc]vo Buddhbm. 


^Yh^tish; (1) very florid or rmldy; 
transjiarent, clearly showing tlie 
veins; (2) jwlc, but often dusky or 
swarthy; both merging in some 
places in a light olive, in others in 
various shatles of brown. 

(1) Flaxen, light brown, and even 
red, long, wavy, and silky; (2) 
black or dark brown, rather 
straight, but sometimes kinky or 
curly; both oval in section; both 
witii full beard. 

(1) Skull mainly dollchocephnllc ; 
(2) mainly brachycephallc; both 
orthognat nous; (l)cye blue, hazel, 
or brown ; (2) eye large, black, and 
bright. -Both long, straight nose, 
often arched or nquilinc; small 
jnouth, thImdsU lips ; features 


mainly oval and legular. 


(1) Tall, above the average, 5 feet 0 
inches to 5 feet 10 Inches and 0 
feet; (2) Ixdow the average, 5 feet 
2 inches to 0 feet 0 or 7 inche’j ; hut 
much diversity within each group. 
(2) rowerful brawny frames, often 
•ver}' strong; (2) lithe, active 
frames, often %Yith much staying 
power (Basques). 

Highly Imaginative, active and enter- 
prising; lienee at once siiecnlative 
and j>ractical ; (1) somewhat solid, 
Borious and pi’rsevering; (2)fier}*, 
impulsive, but IneonRtant. Heknce, 
art, and letters highly devcIoj>cd in 
both. 


Nearly all inflecting, mainly by 1 
flxcJ comiiletely merged in mo*!!- ; 
lied nK)t ; hence mor»* or lej»'i hvn- j 
thftic, with a general tmlency j 
tov.nnb nnaly^l''; abstract terms | 
jiractically unliinUe<i. 


3Ifmothei'itle( Unitarian, Trinitarian), 
with rre^nls on rratlitions ; 

j'rirslh^»<i<i(medhtlon)ft promim nt 
fraturv; nbo BrahUmidism. 


Subjnineti is n Brief Mtinniary' of the ninin divisions 
aii<l hulHlivi-inns of three fnndanienliil p'ouns, 
I. The fulU rinlnrtillv into :v 

w-itorn or AfricATj, and an o.-vsteni or "Oceanic 
diviMon. The western, occiijiyin^r nil Africa from 
tin- iS.’iham ‘■outiiwnrds, conipriM.'^s n nortliorn or 
Branch [African Ne^^roos jirojKT). and a 
fouth'*rn or //onfif Blanch (ynore nr I*-'"! mix'^d 
Ke-n) and Kegnoid populations), ttriiching: north- 


wards to alwnit 5'" N. hit. Tlie former arc mnrlovl 
Bv considernhle physic.al nnity and p:reat Jiiigoiistic 
diversity: the latter By nlino-t nBsoInte liiij^nKlic 
nnity (Hantu and gre.at ]»B\>ieal 

divcj'sUy. The chief iiicmBei> of tlie »Sondnin“*e 
Birinolt *nre Mandiii;,'an, Wolof, l-Vlnji, Sonihai, 
Ilau 'Ni, E'^ln;, I1 h>, Yonjli.'i, I’nnti, Niipc, Mkhi 
B.'ittn ( We^-l SouildH, UpiK-r Ciiiinra, _ .-Vl'i- 
mawa): Kaimri, lvniiemb«,Tiini(';),MQ'*^'ii, Y<-<liiia, 
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Bagimii, Maba (Central Soudan, East Sahara, 
Wadai) ; Shilluk, Nuba, Dinka, Janghey, Bongo, 
Bari, Mqnbuttu, Zandeli (East Soudan, White 
Nile, and Welle-Mobanji basins) ; Masai, Kavir- 
ondo, Elgeyo, Saniburu ( Masai Land, Lake 
Rudolph). The chief members of the Bantu 
branch are TVa-Pokomo, Wa-Sambara, Wa-Chaga, 
Wa-Sivahili, Wa-Zaramo, Wa-Sagara, Wa-Nyani- 
ezi, AVa-Gogo, Ma-Nyanja, Ma-Kua, hla-Vita, 
Ajawa ( eastern seaboard ) ; Znlu-Kaflr, Ba-Suto, 
Be-Chuana, Tonga, Ba-Rotse, Mashona, Ba-Yeye, 
Makalaka, Makololo, Magan 3 'a (South Africa); 
Ova-Herero, Ova-Mbo, Ganguella, A-Bunda, Ba- 
Fyot, A-Bongo, Ma-Yombe, Fan, Ba-Kale, 
Mpongive, Ba-Koko, Dwalla, Bubi (western sea- 
board); Wa-Regga, Ba-Lolo, Tu-Shilonge, Ba- 
Ngala, Bu-Ban^ii, Ba-Teke, Ba-Lunda (Congo 
Basin ). 

The Oceanic division of the Ethiopic group com- 
prises four branches : ( 1 ) The Papuans of the 
Eastern Archipelago and New Guinea; (2) the 
closely allied Melanesians of the Solomon, New 
Hebrides, New Caledonia, Lo 5 'alty, and Fiji archi- 
pelagoes (3) the now extinct Tasmanians; and 
(4) the Australians, the most divergent of all 
.Negio or Negroid peoples. 

Within both Ethiopic domains are scattered 
several dwarfish groups, the so-called Negritos or 
Negrillos — i.e. ‘ Little Negroes,’ perhaps represent- 
ing the true aboriginal element in these regions. 
In Africa the best known are the Akkas of the 
Upper AVelle basin, the Obongos of the Gaboon, 
the Batioas of the Middle Congo (smallest of men), 
and the Bushmen of South Africa, leading through 
the taller Hottentots to the Negroes proper. In 
Oceania still survive the Aetas of the Philippine 
Islands, the Simangs of the Malay Peninsula, the 
so-called Mincopics of the Andaman Islands,, and 
the Arfaks of New Guinea. The Kalangs of Java 
have recently died out. Besides their smaller 
stature, all the Negritos differ from the Negroes 
bj' their extreme brachycephalJ^ 

II. The Moxgolic Group occupies. the gieater 
part of the eastern hemisphere, and till the dis- 
covery of America was in exclusive' possession of 
the New World.-. Its chief branches are : (1) The 
Mongolo-Tatars of Central and North Asia, Asia 
Minor, parts of Russia and the Balkan Peninsula ; 
(2) the Tibeto Indo-Chinese of Tibet, China proper, 
Japan, and Indo-China; (3) the Finno-Ugrians of 
Finland, Lapland, Esthonia, Middle 'Volga, Ural 
Mountains, North Siberia, Hungary (Magj'ara); 
(4) the Malayo-Polynesians of the Malay Penin- 
sula, the greater and lesser Sunda Islands, Mada- 

f ascar, the Philippines, Formosa, and Eastern 
'olynesia (New Zealand, Samoa, Tahiti, Hawaii, 
and Micronesia); (S) the American Indians, com- 
prising all the aborigines of ,the New AVorld except 
the Eskimo, who, with the Ainos of Yesso, form 
aberrant members of the Mongolic group. 

III. The Caucasic Group, called also Mediter- 
ranean because its original domain is AVestem 
Asia, Europe, and North Africa — i.e. the lands 
encircling the Meditenanean Basin — lias in recent 
times spread over the whole of the New AA’'orld, 
South Africa, and Australasia. Chief branches : 
( 1 ) Aryans of India, Iran, Armenia, Asia Minor, 
and great part of Europe, with sub-branches 
Hindus, Afghans, Persians, Beluchis, Armenians, 
Ossetians, Hellenes, Thraco-lllj'rians, Italo-Siculi, 
Celts, Teutons, and Letto-Slavs; (2) Semites of 
Mesopotamia, Syria, Arabia, and North Africa, 
with sub-branches Assj'rians (extinct), Sj'rians, 
Arabs, Phoenicians (extinct), Abj’ssinians, all 
except the last named now assimilated in speech to 
the Arabs ; (3) Hamites of North and East Africa, 
with chief sub-branches Berbere of Mauritania, 
Tuaregs of AA'est Sahara, Copts and Fellahin of 


®SypL Fulahs (?) of AAAst Soudan, Bejas (Bishari) 
and Afars ( Danfikil ) along west side of the Red Sea, 
the mixed populations of Galla, Somali, and Kafl'a 
Lands; (4) the Caucasians proper (Georgians, 
Circassians, Abkhasians, &c.); (5) the Basques of 
the AA^'estern Pyrenees, now distinguished mainty 
by their primitive speech from the surrounding 
Iberian and Gallic populations. 

jUthongh treatises on various branches of the anthropo- 
logical sciences are past counting, comprehensive works 
of a strictly ethnological character are not numeroms, and 
of these few can be recommended as safe guides to the 
student. The subjoined are valuable either intrinsically 
or as able expositions of particular theories: Blumen- 
baoh, Be Generis humani varietate natira ( 3d ed. 1795) ; 
Prichard, Natural History of Man (1817) and Researches 
(3ded. 1837); Desmoulins, Aisl. Nat. dcs Races Humaines 
(1826); Baer, Vorlesungen ither Anthropologic (1824); 
Edwards, Des Races Humaines (1829); Bory de Saint- 
Vincent, L’Homme (2d ed. 1827); Courtet de I’Isle, 
TalAeau ethnographiijue (1849); Thomas Smyth, The 
Unity of the Human Race ( 1851 ) ; Carl A^ogt, Lectures on 
ATan, Ac. (English ed. undated); Hollard, Z>c V Homme 
(1853); Cuvier, B’^Topme ( 1857 ) ; Nott & Gliddon, Types 
of Alankind (1854) and Indigenous Races of the Earth 
(1854); Knox, The Races of Men (1862); D. AVilson, 
Prehistoric Man (1862) ; Latham, Alim and his Aligra- 
Wons(1851); Nat. Hist, of the Varieties of Man G850), 
and other ethnological essays ; AA’^aitz, Anthropologic dcr 
Nttturvolier (1864); Muller, ‘Ethnographic,’ in Rcisc der 
Novara ( 1861 et seq. ) ; Brace, The Races of the Old World 
(1863) ; Broca, Le Linguistique et V Anthropologic (1862), 
&c. ; Pouchet, Plurality of the Human Races (English ed. 
1864); De Quatrefages, ATetamorphoses of Alan (English 
ed 1864), &C.; Ketzius, Ethnologische Schriften (1864); 
EoUe, Her Alensck (1866); Bastian, Has Bestdndige in 
den Menschenrassen (1868), and many other treatises; 
Huxley, ‘ Man’s Place in Nature,’ in Journal of Ethnol. 
Soc. (1870); Hovelacque, Langues, Races, Nationalith 
(1872); Peschel, The Races of Alan (1876); Topinard, 
Anthropology (English ed. 1878); C. Bray, Alanual of 
Anthropology (1871); Tylor, Anthropology (1881) ; Joly, 
Alan before Metals (1883) ; the publications of the Paris, 
British, and other Anthropological societies. 

Etliyl, (C»H,,)j, is a colourless, inflammable gas, 
obtained bj' tbe action of iodide of etbj'l, C^HjI, on 
gi-anulated zinc. It possesses an agreeable odour, 
is insoluble in water, out soluble in alcohol. It is 
not, however, on its own account that etbjd is of 
impoi'tance, but because it is the starting-point of 
an important series of organic compounds known 
as the ethyl scries. In all of these the group 
CH„— CH 3 or C 2 H 5 is present, and acts as if it were 
an atom of some elementaiy substance — e.g. potas- 
sium. Thus we have 

Potassium, K; Ethyl, 93^5 

Ainolecule of Potassium, Ko ; A molecule of Ethyl, ( C.,H 5 ).j 

Potassium Iodide, KI ; Ethyl Iodide, CehrA 

Potassium Oxide, KA; Ethyl Oxide or Ether (O-jHal-O 

Caustic Potash, KOH ; Ethyl Hydrate or Alcohol, 

CijHsOH. 

In these we see that tlie group of atoms, CsH^, 
alwavs enters into combination as if it were indi- 
visible, and it is usual to call this gioup ethyl, and 
to reserve the term diethj-l for the compound 
(C^Hglo described above. Ethjd, C 4 H 5 , is only 
lij'pothetical, and does not exist in the free state, 
while diethjd, (CoHj)., is an actual ga.s. See 
Alcohol, Base, and Ether. 

Etliylaitiine, NHCoH,, is a substance resem- 
bling ordinarj' ammonia in its odour and manj' of 
its properties.. It is found in coal-tar, in the oil 
obtained duiingthe destnictive distillation of bones, 
in the gases evolved during putrefaction, and may 
be produced b}' complicated chemical processes. 
Ethylamine has been called an artificial alkaloid 
(see Alkaloid), because it is regarded from a 
chemical point of view as ammonia, in which one 
atom of hydrogen is replaced bj' the group Ethjd 
(q-v.). 

Etiolation. See Blanching. 
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tend to merge by imperceptible degrees in each 
otlier. But the issue now appeal's to be narrowed 
down to a choice between tlii*ee, four, or at most 
five piimai*}* groups, with one or more marked sub- 
, divisions in each. These are the black, frizzly- 
liaired Ethiopic {Negro)', the yellow, lank-haired 
Mongolic; the white, smooth-haired Caucctsic ; the 
coppeo', lank and long-haired .d?nc?' 2 ‘ca?i; and the 
brown, straight-haired Malayo-Polyncsictn. But 
the last is commonly rejected as evidently the out- 
come of comparatively recent mixture, in which 
the Mongolic elements predominate. In fact, the 
Oceanic Malays proper cannot be separated anthro- 
pologically from the Asiatic Mongol gi’oup. . Most 
authorities also regard the American as a remote 
branch of the same group, and this view seems 
justified by the striking I\Iongolic features occumng 
in every part of the New AVorld, as amongst the 
Utahs of the Avestern States and the Botocudos of 
eastei-n Brazil. AYe are thus reduced to the three 
first-mentioned diA'isioiis, a grouping again adopted 
by Professor Flower (1885), avIio concludes that 


primitive’ man has in the course of ages become 
difterentiated into ‘ the three extreme types re- 
presented by the- Caucasian of Europe, the ]\Ion- 
golian of Aiia, and the Ethiopian of Africa, and 
that all existing members of the species can be 
; ranged around these types, or somewhere or other 
j betAveen them.* But it is not to be supposed that 
! all the distinctiv'e characters of these three types 
are found co-existing in any considerable masses of 
tlie several groups. The ideal homo jEthiojnens, 
Mongolicus, and Cmicasicns must therefore be con- 
structed, so to say, by a sort of eclectic process, by 
selecting and giotiping together the more .salient 
features assumed to be characteristic of each. In 
this Avaj’^ has been prepared the subjoined compara- 
! th'e scheme of the three main divisions, the points 
I of contrast or resemblance betAveen Avhich AA’ill be 
i best shoAvn by their juxtaposition. Here it should , 
: be noticed that the Caucasic is divided by Huxley 
, into tAvo distinct branches — the Xanthochroi, or 
I fair, and the IMelanochroi, or dark — ^Avhich in this 
! table are respectively indicated as 1 and 2. 


TABLE OF THE CHIEF CHARACTERISTICS OF THE THREE FITNDAMEXTAL HUMAN TYPES. 


CoLour. AKD Character Blackish, sometimes almost 

OP Skin sooty blnck; velvety and 

cool to the touch, emitting 
a distinct odour. 


Hair and Beard.. 


Jet black, frizzly or * woolly,* 

rather short; flat in trans- 
A'erso section ; sometimes 
said to grow in separate 
tufts ; scant or no beard. 

Skull and Face Skull mainly dolichocephalic 

(long and narrow), some- 
times also very high (hypri- 
stenocephalic); prognath- 
ous lower jaw; high cheek- 
bone; large, black, round, 
and prominent eye, Avith 
yellowish cornea ; broad 
flat nose; thick, everted 
lips, showing the red inner 
skin. 

Stature and Figure... Generally tall, rather above 
the average, ranging fiom 
6 feet 6 inches to 5 feet 10 
inches and even 0 feet; 
large, bony frame, stout 
and robust, but weak in 
lower extremities. 


TEilPERAMENT . 


Sensuous, unintellectiuil, 
cheerful, and even boister- 
ous, but fitful, passing 
suddenly from comedy to 
tragedy ; lienee at once 
aflectiouate and cruel ; 
science, art, and letters 
undeveloped. 

All agglutinating, mostly 
with prefixes and allitera- 
tive harmony (Bantu); 
relatiA'ely few abstract 
terms, 


Non-tlieistic; nature-AVorship, 
with fetichism and Avitcli- 
craft'as conspicuous ele- 
ments. 


Yellowish, passing into olive, 
and almost every shade of 
brown; rough in texture; 
often Avitli a fade, washed- 
out look. 

Dull black, coarse, lank, 
lustreless, sometimes (in 
America) A'er>* long; 
round in section; mous- 
tache dcA’eloped ; beard 
scant or absent. 

Skull mainly bracliycephalic 
(round, but never quite 
circular) ; mesognathous 
jaAv; large cheek-bone; 
narrow, almond-shaped, 
black eye, slightly oblique ; 
A'ery small, concave nose; 
features generally broad 
and flat, something hatchet- 
sliaped. 

Generally short, ratlier beloAv 
the average, 5 feet to 6 feet 
6 or 7 inches ; but Ameri- 
can branch often very tall ; 
heavy, squat, angular 
fi-ame, especially on the 
ux>lands (Tibet, Bolivia). 


Sluggish, somewhat morose 
and taciturn ; hence pas- 
sive, Avith little initiative, 
but with great power of 
endurance, and subject at 
times to A'ehement out- 
bursts ; science slightly, 
art and letters moderately 
developed. 

Some isolating and unin- 
flected, Avith tendency to 
inonosyllabism and tone; 
some a^lutinating, mostly 
with postfixes and vowel 
harmony; some polysyn- 
thetic ; abstract tenns 
numerous. 

Polytheistic ; spirit- Avorship 
(Animism); belielin dreams : 
and A’isions (Shamanism); 
also Buddhism. 


Whitish; (1) ver>* florid or ruddy; 
transparent, clearly shoAnng the 
A’eins ; (2) mle, but often dusky or 
swarthy; both merging in some 
places in a light olive, in others in 
A’arious shades of brown. 

(1) Flaxen, light brown’, and eA'cu 
red, long, AvaA’j% and silky; (2) 
black or dark broAni, rather 
straight, but sometimes kinky or 
curly; both OA-al in section; both 
Avith full beard. 

(1) Skull mainly dolichocephalic; 
(2) mainly bitichyceplialic ; both 
orthognathous ; (1) eye blue, hazel, 
or brown ; (2) eye large, black, and 
bright. -Both long, straight nose, 
often arched or aquiline ; small 
mouth, thinnish lips ; features 
mainly oval and regular. 


(1) Tall, aboA’e the aA^eragc, 5 feet 6 
inches to 6 feet 10 inches and C 
feet; (2) below the aA’crage, 5 feet 
2 inches to 6 feet 6 or 7 inches ; but 
much diversity within each group. 
(1) PoAverful brawny frames, often 
very strong; (2) lithe, active 
frames, often Avitli much staying 
poAver (Basques). 

Highly iinagiuatiA’e, actiA’e and enter- 
prising ; hence at once speculatiA’c 
and practical ; (1) someAvhat solid, 
serious and persevering; (2)ficrj', 
impulsive, but inconstant. Science, 
ai*t, and letters highly developed in 
both. 


Nearly all inflecting, mainly by post- 
fixes completely merged in modi- 
fied root ; hence more or less syn- 
thetic, Avith a general tendency 
toAvards analysis; abstract tenns 
practically unlimited. 


Monotheistic (Unitarian, Trinitarian ), 
Avith creeds based on reA-elations ; 
priesthood (mediation) a prominent 
feature ; also Brahmanism. I 


Siibj oined is a brief sumniai-y of tb e main divisions 
and subdivisions of tliese three fundamental groups. 

I. The Ethiopic Gp.oup falls naturally into a 
■"'estern or African, and an eastern or Oceanic 
division. The western, occupying all Africa from 
the Sahara southwards, comprises a northera or 
Soudanese branch (African Negi-oes proper), and a 
southern or Bantu branch (more or less mixed 
Negro and Negroid populations), reaching north- 


wards to about 5° N. lat. The fonner are marked 
by considerable physical unity and great linguistic 
diversity ; the latter by almost absolute linguistic 
unity (Bantu languages) and gi-eat pliysical 
divemity. The chief members of the Soudanese 
hranch are Mandingan, Wolof, Felup, Sonrliai, 
Haussa, Eghe, Iho, Yoriiha, Eanti, Nupe, hlichi 
Batta (West Soudan, Upper Guinea, Ada- 
mawa); Kanuri, Kauemhu,Tihu(?),]Mo8gu, Yedina, 
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Baginni, Maba (Central Soudan, East Sahara, 
Wadai)'; Shilluk, Nuba, Dinka, Janghey, Bongo, 
Bari, Mqnbuttu, Zandeli (East Soudan, White 
Nile, and Welle-Mobanji basins); Masai, Kavir- 
. ondo, Elgeyo, Samburu (Masai Land, Lake 
Rudolph). The chief members of the Bantu 
branch are Wa-Pokomo, Wa-Sambara, Wa-Cliaga, 
Wa-Swahili, Wa-Zaramo, Wa-Sagara, Wa-Nyam- 
ezi, Wa-Gogo, Ma-Nyanja, Ma-Kua, Ma-Vita, 
Ajawa (eastern seaboard); Zulu-Kafir, Ba-Suto, 
Be-Chuana, Tonga, Ba-Rotse, Mashona, Ba-Yej'e, 
Makalaka, Makololo, Maganya (South Africa); 
Ova-Herero, Ova-Mbo, Ganguella, A-Bunda, Ba- 
•Fjmt, A-BonM, Ma-Yombe, Pan, Ba-Kale, 
Mpongwe, Ba^oko, D walla, Bubi (western sea- 
board); Wa-Re"ga, Ba-Lolo, Tu-Shilonge, Ba- 
Ngala, Bu-Ban^ii, Ba-Teke, Ba-Lunda (Congo 
Basin ). 

The Oceanic division of the Ethiopic group com- 
prises four branches ; ( 1 ) The Papucuis of the 
Eastern Archipelago and New Guinea; (2) the 
closely allied Melanesians of the Solomon, New 
Hebrides, New Caledonia, Loyalty, and Fiji archi- 
pelagoes (.3) the now extinct Tasmanians; and 
(4) the Australians, the most divergent of all 
Negro or Negroid peoples. 

MTthin both Ethiopic domains are scattered 
several dwarfish groups, the so-called Negritos or 
Negrillos — i.e. ‘ Little Negroes,’ perhaps represent- 
ing the true aboriginal dement in these regions. 
In Africa the best known are the Akkas of the 
Upper Welle basin, the Ohongos of the Gaboon, 
the Batioas of the Middle Congo ( smallest of men ), 
and the Bushmen of South Africa, leading through 
the taller Hottentots to the Negroes proper. In 
Oceania still survive the Actas of the Philippine 
Islands, the Simangs of the Malay Peninsula, the 
' so-called Mineopics of the Andaman Islands, and 
the Arfaks of New Guinea. The Kalangs of Java 
have recently died out. Besides their smaller 
stature, all the Negritos differ from the Negroes 
by their extreme bracliycephaly. 

II. The Mongolio Group occupies the gi-eater 
part of the eastern hemisphere, and till the dis- 
covery of America was in exclusive' possession of 
the New World.' Its chief branches are; ( 1 ) The 
Mongolo-Tatars of Central and North Asia, Asia 
Minor, parts of Russia and the Balkan Peninsula ; 
(2) the Tibeto-Indo-Chinesc of Tibet, China proper, 
Japan, and Indo-China; (3) the Finno-Ugnans of 
Finland, Lapland, Esthonia, hliddle Volga, Ural 
Mountains, North Siberia, Hungary (Magjmre); 
(4) the Malayo-Polynesians of the Malay Penin- 
sula, the greater and lesser Sunda Islands, Mada- 
gascar, the Philippines, Formosa, and Eastern 
Polynesia (New Zealand, Samoa, Tahiti, Hawaii, 
and Micronesia) ; (5) the American Indians, com- 
prising all the aborigines of .the New World except 
tlie Eskimo, who, with the Ainos of Yesso, form 
aberrant members of the Mongolic group. 

III. The C.vucASic Group, called also Mediter- 
ranean because its original domain is AYestem 
Asia, Europe, and North Africa — i.e. the lands 
encircling tlie Meditenanean Basin — has in recent 
times spread over the whole of the New AYorld, 
South Africa, and Australasia. Chief branches : 
(1) Aryans of India, Iran, Armenia, Asia Minor, 
and great part of Europe, with sub-branches 
Hindus, Afglians, Persians, Beluehis, Armenians, 
Ossetians, Hellenes, Thraco-Illyrians, Italo-Siculi, 
Celts, Teutons, and Letto-Slavs; ( 2 ) Semites of 
hlesopotamia, Syria, Arabia, and North Africa, 
with sub-branches Assyrians (extinct), Syrians, 
Arabs, Phoenicians (extinct), Abyssinians, all 
except the last named now assimilated in speech to 
the Arabs ; (3) Hamites of North and East Africa, 
with chief sub-branches Berbere of blauritania, 
Tuaregs of AVest Sahara, Copts and Fellahin of 


Egypt, Fulahs (?) of AA'est Soudan, Bejas (Bisbari) 
and Afai-s (Danftkil) along west side of the Red Sea, 
the mixed populations of Galla, Somali, and Kaft'a 
Lands; (4) the Caucasians proper (Georgians, 
Circassians, Abkhasians, &c.); (5) the Basques of 
the Western Pyrenees, now distinguished mainly 
by their primitive speech from the surrounding 
Iberian and Gallic populations. 

iUthough treatises on various branches of the anthropo- 
logical sciences are past counting, comprehensive works 
of a strictly ethnological character are not numerous, and 
of these few can be recommended as safe guides to the 
student. The subjoined are valuable either intrinsically 
or as able expositions of particular theories: Blumen- 
bach, De Generis humani varietate nativa (3d ed. 1795) ; 
Prichard, Natural History of Man ( 1817 ) and Researches 
{ 3d ed. 1837 ) ; Desmoulins, Hist. Nat. dcs Races Humaines 
(1826); Baer, Vorlesungen iiher Anthropologic (1824); 
Edwards, Des Races Humaines (1829); Bory de Saint- 
Vincent, L’ Homme (2d ed. 1827); Courtet de I’Isle, 
Tableau ethnographigue (1849); Thomas Smyth, The 
Unity of the Human Race (1851 ) ; Carl A''ogt, Lectures on 
Man, &e. (English ed. undated); Bollard, De V Homme 
(1853 ) ; Cuvier, HHoyimc ( 1857 ) ; Nott & Gliddon, Types 
of Mankind (1854) and Indigenous Races of the Earth 
(1854): Knox, The Races of Men (1862); D, AUilson, 
Prehistoric Man ( 1862 ) ; Latham, Man and his Migra- 
tions (1851) ; Nat. Hist, of the Varieties of Man (1850), 
and other ethnological essays ; AA’’aitz, Anthropologic do' 
Natui'vblker ( 1864) ; Muller, ‘ Ethnographic,’ in Reise dcr 
Novara (1861 et seg.); Brace, The Races of the Old World 
(1863) ; Broca, Le Linguistigue et V Anthropologic (1862), 
&c. ; Pouchet, Plurality of the Human Races ( English ed. 
1864); De Quatrefages, Metamwphoses of Man (English 
ed 1864), &c. ; Eetzius, Ethnologische Schriften (1864); 
Rolle, Her Mensch (1866); Bastian, Das BeslUndige in 
den Menschenrassen ( 1868 ), and many other treatises ; 
Huxley, ‘ Man’s Place in Nature,’ in Journal of Ethnol. 
Soc. (1870) ; Hovelacque, Langues, Races, NatimaliUs 
(1872); Peschel, The Races of Man (1876); Topinard, 
Anthropology (English ed. 1878); C. Bray, Manual of 
Anthropology (1871 ) ; Tylor, Anthropology (1881) ; Joly, 
Man before Metals (1883) ; the publications of the Paris, 
British, and other Anthropological societies. 

Ethyl, (C..H,) 2 , is a colourless, inflammable gas, 
obtained by tlie action of iodide of ethyl, C 0 H 5 I, on 
granulated zinc. It possesses an agi'eeable odour, 
is insoluble in ivater, but soluble in alcohol. It is 
not, however, on its own account that ethyl is of 
importance, but because it is the starting-point of 
an important series of organic compounds known 
as the clhyl scries. In all of these the group 
CH„— CHj or C 3 H 5 is present, and acts as if it were 
an atom of some elementaiy substance — e.g. potas- 
sium. Thus we have 

Potassium, K ; Etliyl, CdHr 

A molecule of Potassium, K .-> ; A molecule of Ethyl, ( CoHs)^ 

Potassium lotlitle, Kl; Ethyl Iodide, Cnllsl 

Potassium Oxide, KoO ; Ethyl Oxide or Ether (OoH5)oO 

Caustic Potash, KOH ; Ethyl Hydrate or Alcohol, 

C2H5OH. 

In these we see that the group of atoms, C^Hs, 
ahvavs enters into combination as if it were indi- 
visible, and it is usual to call this gi-oup ethyl, and 
to resei-ve the term diethyl for the compound 
(■C.H,)^ described above. Ethyl, C 2 H 5 , is only 
hypothetical, and does not exist in the free state, 
while diethyl, (C»Hj)», is an actual gas. See 
Alcohol, Base, and Ether. 

Ethylainine, NHoCoH.,, is a substance resem- 
bling ordinary ammonia in its odour and many of 
its properties.. It is found in coal-tar, in the oil 
obtained during the destmetive distillation of bones, 
in the gases evolved during putrefaction, and may 
be produced by complicated chemical processes. 
Etbylamine has been called an artificial alkaloid 
(see Alkaloid), because it is regarded from a 
chemical point of view as ammonia, in which one 
atom of hydrogen is replaced by the group Ethyl 
(q.v.). 

Etiolation. See Blanching. 
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EtivCj a salmon-river and a sea-loch of Argjdl- 
shire. The river, issuing from a loch on Kannoch 
Jliiir, near lonely Kingshouse Inn, runs IS miles 
south-westward to the head of the loch, which 
itself extends lOJ miles south-westward, then 
westward, until at Dunstaffnage Castle, miles 
NNE. of Ohan, it merges in the Firth of Lome. 
Nan'owing from li mile to less than 2 furlongs at 
Connel Feriy, its "reef -harred entrance, where the 
depth too decreases from 420 feet to G at lo_w-Avater, 
this loch oft’ers a good example of an ancient sub- 
merged .glen. Like that of Loch Awe (q.v.), its 
scenery is magnificent, the upper reach closely 
engirt' by mountains, of which the loftiest are Ben 
Cniachan (3689 feet) and Ben Starav (3541). 
Ardchattan Prioiy, founded on its north shore in 
1281 for monks of the order of Vallis Cauliuni, is a 
beautiful min ; so, too, is Dunstaffnage, the fabled 
seat of the Dalriadan kings, the stronghold reall5f 
of Macdougals and Campbells, and the prison for a 
while of Flora Macdonald. See also Beregoniuji. 

Etiin, or riiTNA ( called by the modem Sicilians 
jMonte Gibello— the last part of the name being 
the Arabic Jchcl Italianised), an isolated volcanic 
mountain close to the east coast of Sicily, with a 
base 90 miles in circumference, and a height of 
10,850 feet. The mountain mass rises with gentle 
and regular slopes up to a single cone, containing 
the crater, a chasm about 1000 feet in depth and 
from 2 to 3 miles in circumference. The regularity 
of the slope is, however, broken by the V al del 
Bove, an immense gully excavating the eastern 
flank of the mountain, 4 or 5 miles in diameter, and 
surrounded by nearly vertical precipices from 2000 
to 4000 feet high ; it has a singularly dreary and 
blasted appearance. A striking feature is the very 
great number of secondarj' cones dotted all .over the 
flanks of the mountain. Of these the principal 
afe the Monti Rossi, 450 feet high, twin peaks 
which were cast up during the eruption of 1669. 
The slopes of the mountain are divided into three 
sharply defined zones, the cultivated, the woody, 
and the desert region. This last, extending from 
about 6300 feet upwards, is a dreary waste of 
black lava, scorife, ashes, and sand, covered dur- 
ing the greater part of the year with a sheet of 
snow. The wooded region, which stretches dowi 
to the line of 2000 feet, though with consider- 
able variation of breadth, is planted with 'forests 
of chestnuts, beeches, birches, pines, maples, and 
oaks. Below this lies the cultivated zone, a thickly 
peopled region of great fertility, where the vine, 
date-palm, bananas, sugar-cane, oranges, lemons, 
olives, figs, almonds, &c. are grown. The ascent 
is usually made from Catania, a town on the coast 
to the south. The origin of the mountain goes back 
to the Pliocene age, when its foundation was prob- 
ably begun in a'submarine bay penetrating into the 
west coast of Sicily. The geological structure of 
the Val del Bove lends support to the view, that 
there once existed a second great crater, the centre 
of permanent einiption. 

The most remarkable of the recorded eruptions of 
Etna are the following: 1169, when Catania and 
15,000 of its inhabitants were destroyed ; 1329, 
when a new crater opened near the Val del Bove ; 
1444, when the cone fell into the crater; 1537, on 
which occasion two villages and many human 
beings perished ; from 1603 to 1620 Etna was 
almost continually in activity ; in 1666 three new 
craters were formed. The most violent outburst 
of all was, however, that of 1669, when a chasm 
12 miles long opened in the flank of the moun- 
tain, and from it issued a line of flames, whilst 
a new crater was made. During an outburst 
in 1755 a large flood of water was poured down 
from the A^al del Bove. In 1852-53 there was 
a violent eruption which lasted nine months; a 


torrent of lava, 6 miles long by 2 broad, and some 
12 feet in depth, was ejected. Abont 100 erup- 
tions have been pretty accurately described, 
16 having occurred in the 19th century. In 1880 
an observatoiy was built on the south side of the 
mountain, at a height of 9076 feet above the sea, 
being the highest inliabited house in Europe (nearly 
1000 feet higher than the ho.siiice of the Great St 
Bernard). See Ferrara, Bcscriziorte dclV Etna 
(1818); Rodwell, Etna and its Emptions (1878); 
and Sartorius von Waltershausen, Dcr Aetna, edited 
by Von Lasaulx (2 vols. Leip. 1880). 

Eton, a town in the south of Buckinghamshire, 
on the left bank of the Thames, 21 miles IVSW. of 
London. It lies opposite to AVindsor, in Berkshire, 
and is included in its parliamentary borough. Eton 
ebiefly^ consists of one long street, and is mainly 
dependent on the college. Pop. of parish (1851) 
3796; (1881) 3984, of whom 3464 were in the 
town. 

Etox College, one .among the most famous 
educational establishments in England, was founded 
in 1440 by Henry VI., under the title of ‘The 
College of the Blessed Mary of Eton beside Wind- 
sor.’ The original foundation consisted of a pro- 
vost, 10 priests, 4 clerks, 6 choristers, 25 poor 
grammar-scholam, a master, and 25 poor infiim 
men. The king provided for tlie establishment out 
of his own demesne hands and the est.ates of cer- 
tain alien priories. A snpplementaiy charter was 
granted in 1441, in which ye.ar also the college 


granted in 1441, in which ye.ar also the college 
buildings were commenced. Heniy was veiy so- 
licitous that the work should be of a dur.able kind. 
Some of the buildings were finished in 1443, and 
were handed over by the royal commissioners to 
the provost, clerk, and scholars. Political troubles 
of various kinds retarded the completion of the 
buildings till 1523. Bishop M’'.aynneete w.as the 
firat head-master, and aftenvards a munificent 
supporter of the college. The institution passed 
through much peril in the reign of Edward lAh, and 
ag.ain in the time of the Commonwealth ; but it 
weathered the dangers, and the increasing value of 
its estates brought in a large income. The original 
foundation has been greatly modified under the 
Public Schools Act, 1868. It now consists of a 
provost and 10 fellows, who constitute the ‘ govern- 
mg body,’ 2 chaplains or conducts, and 70 king’s 
scholais or collegers. The members of the govern- 
ing body .are nominated by' the universities of 
Oxford and Cambridge and other learned .and 
responsible electors. Several valuable ■ schol.ar- 
ships at King’s College, Cambridge, are filled up 
eveiy year from among the scholai-s or oppidans by . 
competitive examination. There are also other 
scholarships and prizes open to all the membera of 
the school, such as the Newc.astle and Tomline 
scholarehips, and prizes for modem languages, 
founded bj' the hate Prince Consort. The scholars 
are lodged within the college walls. The main 
portion of the establishment, however, number- , 
ing nearly 900, consists of the oppidans, students 
who live in houses held by the masters, and whose 
friends pay liberally for their education. The 
tuition is the same for them as for the colleger.«. 
Till 1851 the coume of education was purely' classi- 
cal, but mathem.atics was admitted into the cur- 
riculum in that y'ear, physic.al science in 1869, and 
the college now possesses an admirable museum, 
l.aboratoiy, and observatoiy. Among famous 
Etonians have been Bolingbroke, Boy'le, Canning, 
Chatham, Derby', Fielding, Fox, Gladstone, Gmy, 
Hallam, Kinglake, Ly'ttelton, Milman, Person, 
Praed, Pusey', Shelley, the Walpoles, Wellesley', 
and AVellington. 

The college buildings are of various date and 
v.aiying beauty' — from the origin.al work of the 
‘roy'al saint.’ down to a chapel for the y'ounger 



ETKETAT 


ETRURIA 


445 


Tjoys, a-niuseum, and other, school buildings, whose 
memorial stone was laid by Queen Victoria on 
ISth May 1889. They include the chapel, hall, 
library, • and schools, the j)rovost’s and master’s 
apartments, and the lodgings of the fellows, sur- 


deserted sites, marked only by vast cemeteries and 
the remains of cyclopean walls, while others still 
retain more or less of their old importance. 

_ Veii, for four centuries the. formidable foe and 
rival of Rome, from which it is only 11 miles dis- 


rounding two c^uadranMes. The chapel is of stone, tant, is now utterly desolate. It was taken and 
the other buildings of brick ; and the efl'ect of the destroyed by Camillus in 396 b.c. The necropolis, 
whole is strikingly picturesque, as seen from the extending over 16 sq. m. , attests the splendour of 
terrace of Windsor Castle, on the other side of the the ancient city and the vast population Avhich 
Thames. The Gothic chapel is especially besiutiful, must have dwelt within its walls, 7 miles in 
rich in carving and painted glass. The ‘ Montem,’ circuit. Six miles from the sea, midway between 


terrace of Windsor Castle, on the other side of the 
Thames. The Gothic chapel is especially beautiful, 
rich in carving and painted glass. The ‘ Montem,’ 
or triennial procession to Salt Hill (ad 
montem), was celebrated last in 1840. 

See Maxwell Lyte’s History of Eton M 

College (1875; new ed. 1889); Creasy’s 
Eminent Etonians (1850 ; new' ed. 1876); 
and Jesse’s Celebrated Etonians (1875). 

. Etretat, a Norman watering-place, 

18 miles NE. of Havre, in a country vA/ 1 
remarkable for picturesque rock forma- / 

tions. Pop. 2000. /) • 

Etruria was the country inhabited 
or ruled by the Etruscans, a very ancient 
people of Italy. Etruria Propria, with /j' 

which we are chiefly concerned, laj' west 

of the Tiber and the Apennines, and 
included the valley of the Arno. In the 
6th and 5th centuries b.c. the.Eti-uscans 





held also the valley of the Po, called Etruria Cir- 
cumpadana, and a region south of the Tiber, called 
Etruria Campaniana. Etruria Propria was a con- 
federation of twelve cities or states, the duodedm 
poptdi Etrurice. No list of these cities has come 
down to us, but Veii, Tarquinii, Ciere, Clusiuni, 
Cortona, Perusia, Vulci, Volsinii, Vetulonia, Vola- 
terrre, and Arretium may probably be included, 
while the twelfth may have been either Rusellie, 
Falerii, or Populonia. To the northern confedera- 
tion twelve cities are also assigned ; amon" them we 
may reckon Mantua, Chiavenna, Pelsina (Bologna), 
Ravenna, and Hatria, whose importance is shown 




Rome and Civita Vecchia, is the village of Cervetri, 
which preserves the name and marks the site of 
Ccere, which, under its older name of Agylla, is 
said to have been a ‘Pelasgian’ city before the 
arrival of the Etruscans. On this site inscriptions 
have been found, written- in a language and an 
alphabet called ‘ Pelasgic,’ and believed to be pre- 
Etruscan. The paintings in some of the tombs are 
in a style no less archaic. Of later date is the 
tomb of the Tarquins, who are said to have fled to 
Cmre -when expelled from Rome. Cortona, perched 
upon a rock, and surrounded by fragments of 
massive -walls, possibly of pre-Etruscan date, 
occupies the most venerable site in Italy. In 
the time of Herodotus, Cortona, like Crere, re- 
tained its ‘Pelasgic’ character. Dionysius says 
it was a great and flourisliinw city of" the Um- 
brians before it was taken by the Etruscans, 
■who made it their northern capital. The bronze- 
workers of Cortona -were renowned, and the local 
museum contains note-worthy examples of their 
skill. Tlie southern capital was Tarquinii, a city 
purely Etruscan. Coi-neto; a to-»vn 60 miles from 
Rome, and not far from the sea, occupies a portion 
of the site. The necropolis of Tarquinii, which 
extends over many miles, contains several sepulchral 
chambers, painted in the archaic style of the gemxine 
art of the Etiiisoans, and giving a curious insight into 
their religious beliefs. We have scenes from the 
under-world, repi-esenting souls ridin" on horseback 
or seated in care, led a-\vay in the charge of good 
or evil spirits. Else-where the daily life of the 
people is depicted ; we see horsemen returning from 
the chase, chariots, boar-hunts, -vvrestlers, pugilists, 
banqueting scenes, dancing girls, and musicians. 
Fig. 1 represents a dancing riri and musicians from 
the -walls of a tomb called the Grotta del Trin- 
clinio, and fig. 2 n death-scene from a tomb called 
the Camera del Morte. The tombs of Clusium 
(now Chiusi) exhibit the same archaic character as 
those of Tarquinii. A vast chambered tumulus 
called the Poggio Gajella is probably that described 
by VaiTO as the tomb of Lare Porsena. Vulci, 
though barely mentioned by historians, must have 
been a ven- wealthy and populous city. The necro- 
polis has yielded a richer treasure of artistic objects 
than any otlier Etniscan site. Tlie Cucumella, a 
huge chambered tumulus like that at Clusium, bears 
a curious resemblance to the great tomb of Alyattes, 
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king of Lydia, the father of Croesus, near Sardis. 
Volsinii gave its name to Lake Bolsena, on whose 
shores it stood. It was one of the most powerful 
Etruscan cities, and one of the last to yield to 
Rome. From Volsinii we have few monuments or 
inscriptions, the necropolis not having yet been 
found. On the other hand, Perusia (now Perugia) 
has yielded 1200 inscriptions, among them the 
famous cippus, a stone containing the only Etruscan 
inscription of considerable length. It has not been 
deciphered, but appeai-s to be the record of the 
assignment of a sepulchre to the Velthina family. 




Fig. 2. 



Velathri (now Volterra), called Volaterrm by the 
Romans, stands, like Cortona, ^on an almost im- 
pregnable rock, surrounded by Etruscan walls, five 
niUes in circuit. It held out against the Romans 
after all the rest of Etruria had been subdued. 
The people burned their dead instead of. burying 
them, and the local museum contains 400 ash- 
chests, like miniature sarcophagi, the sides carved 
with mythological subjects, or with representations 
of bull-fights, boar-hunts, horse-races, and gladia- 
torial combats. Cyclopean walls mark the sites of 
Rusellas, Cosa, Satumia, and of Pupkina (Popu- 
lonia), a seaport, interesting chiefly for its coins. 
The walls of Fmsulaj ( Fiesole ), near Florence, are 
well known to travellers. Orvieto ( Urbs Vetus) 
must have been an important Etruscan site, but 
its ancient name is unknown. Vetulonia was 
probably near Magliano, a squalid village in tbe 
Alaremna. Neither Luna nor Piste have yielded 
any remains of interest. Other Etruscan sites, 
among them Viterbo (Surrina), Bologna (Felsina), 
Toscanella (Tuscania), Siena (Senaj), Arezzo 
(Anetium), Sovana (Suana), and Ferento (Feren- 
tium ), are described by Dennis, Cities mid Cemeteries 
of Etruria (2d ed. 1878), to which the reader may 
be referred for fuller information. 

History . — The history of Etruria, like that of 
Carthage, has to be reconstmeted from accounts 
transmitted by hereditary foes. The Roman 
legends represent Etruria as a powerful and 
wealthy state before Rome was founded. Accord- 
ing to a tradition preserved by Varro, the Etruscan 
era commenced in 1044 B.C., nearly tliree centuries 
before that of Rome. When legend ceases and 
histoiy begins, we find the Etruscans a great naviil 
power, allied with Carthage against the Greeks, 
and dominant throughout northern and central 
Italy, Rome itself being included in tlie Etruscan 
dominion, and ruled by Etruscan kings. The 
legend of the _ migration of the Tarquin dynasty 
froni Tarquinii may signify the extension of the 
domination of that powerfiil city over the regions 
southward of the Tiber. A cemetery, believed to 
be Etruscan, has been discovered on the Esquiline, 
and the Cielian Hill in Rome bears the name of 
the Etruscan chieftain Croles Aribenna. Tlie 
paintings and inscriptions in a tomb at Vulci 
give an Etruscan version of the Tarquinian .storj-. 
We see the hero ‘Macstma’ (Jlastartia), an 


Etruscan appellation applied to Servius Tullius, 
cutting the bonds of his friend and companion 
Caile Aribinas (Creles Vibenna), while Cneve 
Tarchunies Ruraach (Cn. Tarquinius Romanus)is 
being killed by an Etruscan. The names of 
Tarquin, ‘Mastarna, and Cieles Vibenna, thus 
curiously preserved, prove that Livy’s account 
of the Etruscan kings of Rome is not wholly 
legendarj'. But that it was not derived from con- 
temporary sources is indicated by a recent dis- 
covery of considerable interest. AA“e learn' that in 
509 B.C. Lars Porsena of Clusium, as Livy calls 
him, marched with a great army to the gates of 
Rome to replace Tarquin on the throne. Now, in 
a newly-opened tomb at Vulci, a sarcophagus was 
found, on which is depicted in relief a high official 
with insignia resembling those of a Roman consul. 
He is riding in procession on a biga, preceded by 
two lictors with their fasces, and followed by tivo 
servants. The inscription informs us that this 
deceased magistrate, Tute Larth, ivas jjurtsvana 
thuns, ‘five times Porsena.’ It is manifest that 
Pomena was not, as Livy supposed, a proper name, 
but, like ‘ Pharaoh ’ in Egypt, the designation of 
an office; and that the Etruscan chief who took 
up Tarquin ‘s cause was the elected ‘Porsena’ or 
chief-magistrate of Clusium. In like manner, 
since the word maehs meant ‘ first ’ in Etmscan, it 
seems probable that Macstma, the Etruscan 
appellation of Servius Tullius, was not a proper 
name, but <a designation of the kingly office, 
equivalent, it would seem, to Princeps. AA''e 
are also told that Tarquin, with his two sons, 
Titus and Arans, took refuge in Ciere. Not only 
are Tite and Arnth usual names in Etmscan 
epitaphs, but at Cervetri, the site of Cffire, there 
is an immense chambered tomb containing mor- 
tuary records of forty-six members of the Tarcna 
family, which must "have been resident at Caire 
for many generations. 

As an Etmscan city, Rome plainly attained a 
greater height of prosperity than she regained for 
two centuries. This is indicated not only by the 
legends of the splendour of the' Tarquinian kings, 
but by the evidence of such vast constmetions as 
the Cloaqa Maxima, the Capitoline* temple, and 
the Servian wall. The state ceremonial of Rome 
^pears also to have descended from the period of 
Etruscan mle. The insignia of consular authority, 
the toga prietexta with its purple border, the ivoiy 
curale chair, the twelve lictors with their fasces 
and axes, all of Etruscan origin, are not likely to 
have been copied fi-om the usages of hereditary 
foes, but are more probably survivals from the 
period when Rome was one of the Etmscan cities. 

Etruscan origin may also be assigned to the 
circus, the gladiatorial combats, the horse-races, 
the triumphal piocessions, the pipe-playei's, the 
litiius, the colleges of augui's, as well as the 
arrangement of the house, the art of construct- 
ing aqueducts and sewere, the division of the as 
into twelve parts, the beginnings of militaiy 
science, and some of the Roman weapons. Alore 
than all, the high position of the wife, so different 
from that which she occupied in Greece, was the 
same as that which she occupied in Etmria. 

How feeble .was the Roman republic in its 
infancy appeai-s from the fact that lor a century 
after the expulsion of her Etruscan lords Rome 
maintained uith varying fortunes the struggle 
with the Etruscan town of A^eii, distant 11 miles 
only from her gates. That A^eii fully held her own 
is shown by tbe admission that in the year 476 B.C. 
she captured the Janiculum. At that time the 
Etmscans were still the greatest military power in 
Italy. At the height of their prosperity, in tlie 6th 
century B.C., they shared with tlie Phdmicians and 
the Greeks the maritime supremacy of the Mediter- 
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ranean. In 538 B.C., in conjunction with the Car- 
thaginians, they sent a powerful fleet to expel the 
Greek colonists from Corsica. They attacked the 
Greek colony of. Cunife in 525 B.C., and again in 
474 B.C., when their naval power was shattered hy 
Hiero I. of Syracuse, in a great battle fought off 
Cunne, the first event in Etruscan history as to 
which we possess contemporary records. The 
victory was celebrated by an ode of Pindar, then 
resident at the court of Hiero; while from the 
inscription on a bronze helmet, found at Olympia 
in 1817, and now in the British Museum, we 
learn that it was an Etruscan trophy from Cumre, 
dedicated by Hiero and the Syracusans to the 
Olympian Zeus. In 453 B.c. we find tlie Etruscans 
still in possession of Corsica, and in 414 they were 
able to send a contingent of tliree ships to aid the 
Athenians at the siege of Syracuse. 

But from this time dates the rapid declension of 
their power’. Towards the close of this century the 
Etruscan dominion in Campania was overthrown 
by the Samnites and the Greeks of Cumre, Capua 
being taken by the Samnites in 423. Then the 
Gauls swarmed over the Alps, and, after over- 
whelming the Etrascan cities in the valley of the 
Po, crossed the Apennines, having destroyed the 
wealthy city of Melpum in 396 B.C., the year in 
which the long stmggle between Rome and Veil 
was brought to an end by tlie capture of tlie latter by 
Camillus, after a ten j^ears’ siege. Tlie Gauls con- 
tinued their devastating progress through Etruria, 
and in 390 plundered Rome, after having vainly laid 
siege to Glusium. Etruiia was fatally weakened by 
the loss of her two outlying provinces and the devas- 
tation of the central province by the Gauls. After 
a prolonged resistance, southern Etruria submitted 
to Rome in 351 B.c. In 311 war was renewed ; the 
Romans crossed the natural boundai'y formed by 
the Ciminian Forest, and, after repeated defeats 
of the Etruscans, a decisive contest took place in 
283 at the Vadimonian Lake, when Tarquinii lost 
its independence ; and three years later the Romans 
reached Volaterrie, the northern stronghold of the 
Etruscans, when the stmggle, which had endured 
for live centuries, came finally to an end. 

In the Second Punic War, the chief Etruscan 
cities furnished supplies, for the Roman fleet. It 
is plain that these cities retained wealth and 
power as semi-independent allies under the Roman 
suzerainty. They seem to have been gradually 
Romanised, and were finally admitted to the 
Roman franchise in 89 B.c. The great Etruscan 
families secured leading positions in the Roman 
commonwealth. Pompey the Great seems to have 
been of Etmsean lineage, tombs of the Pumpu 
family having been discovered at Cometo (Tar- 
quinii), Clusium, Cortona, and Perugia. There was 
a Tarquinian gens at Rome in the time of Cicero, 
while jMcecenas, who bears an Etruscan name, was 
- from the Etruscan city of Arretium (Arezzo). 
Families of undoubted Etruscan lineage still linger 
on in Etruria. The necropolis at Vol terra contains 
the tomb, with Etruscan epitaphs, of the Ceicna 
(Ctecina) family, members of which distinguished 
themselves under the early emperors, and whose 
lineal representative, Nicolas Crecina, bishop and 
patrician, was buried in the cathedral of Volterra 
m 1765. 

Origin . — The people of Etruria were called 
Etrusci or. Tusci by the Romans, Tvrrheni or 
Tyrseni by the Greeks, Tursci by the Umbrians, 
and Rasena by themselves. Their origin and 
ethnic affinities have been much discussed. An 
early tradition, reported by Herodotus, and 
repeated by twenty-two ancient writers, brings 
them from Lydia ; but Dionysius of Halicarnassus 
doubts any such migration, because it is not 
mentioned in the Lydian history of Xanthus,- and 


because the Etruscans differed from the Lydians in 
language, laws, customs; and religion. Dionysius 
adds that the Etruscans were a very ancient people, 
unlike all others in speech and manners. 

Modern writers who accept the Lydian tradition 
point out that Tarquinii, probably the mother-city 
of the Etruscans, is near the coast, and appeal to 
striking striictural resemblances between tombs at 
"V^ulci, Clusium, and Tarquinii, and certain tombs 
liear Sardis. They argue that, if Phocaeans settled 
in Corsica, Lydians may have found their ivay to 
Italy, and that, if the Etruscans had entei’ed Italy 
by the Rhcetian Alps, the oldest settlements would 
be found in the valley of the Po, and not between 
the Arno and the Tiber. But it must be acknow- 
ledged that the migration of so numerous a people 
by sea is a formidable difficulty. In modem times 
it has been maintained that their language was 
Semitic, Celtic, Ai’menian, Gothic, Basque, or 
Albanian. Professor Sayce thinks it is sui generis, 
belonging to a family of speech which has every- 
where become extinct. The present writer believes 
that the affinities are Ugro- Altaic, and of late years 
this opinion has gained gi’ound. The failure of 
Corssen’s attempt to explain the language as an 
Aryan dialect, akin to Umbrian, Oscan, and Latin, 
is a gain in the negative direction, and few scholars 
would now be found to maintain that it belongs 
either to the Aryan or Semitic families of speech. 
It seems rather to have been an agglutinative 
dialect, approximating, like the Finnic, to the 
inflectional stage. 

Mommsen thinks the Lydian tradition arose from 
a confusion between the Torrhebi of Lydia and 
the Tyrrheni of Italy. Fresh light has been thrown 
on the question by the recent discovery in Lemnos 
of two inscriptions in a language which, if not 
Etruscan, resembles it in many points. Thucy- 
dides says that Lemnos rvas inhabited by Tyr- 
rhenians, and Dr Pauli thinks these inscriptions 

rove that the Tyrrhenians (Etruscans.) of Italy 

elonged to a non-Aryan Tyrrhenian race, which 
also occupied portions of the Algean coasts. 

Probably there were two elements in the popula- 
tion of Etruria, one autochthonous, numerous, and 
servile; the other an intrusive conquering aristo- 
cracy. Crere and Cortona are said to have been 
‘ Pelasgic ’ cities before they were occupied by the 
Etruscans. Certain inscriptions from Etrurian 
tombs, formerly classed as Etruscan, are now 
attributed to the more ancient ‘ Pelasgic ’ race. 
Conestabile distinguishes between the tombs of an 
aboriginal people who practised cremation and 
those of the later invaders who buried their dead. 
Livy says that the speech of the country-folk in 
Etruria differed from the language spoken, in the 
towns, and we niaj'' well believe tliat a conquered 
race would be left to till the soil for the benefit of 
invaders dwelling in walled towns. The splendid 
tombs from which our knowledge of Etrascan 
speech, luxury, and art is derived cluster round 
the walls of a few great cities, and are mostly the 
sepulchres of wealthy nobles. We occasionallj' meet 
wfth the um of a freedman (lautni) or of a slave, 
but we know nothing of the tombs of the inhabit- 
ants of the villages, who may well, have belonged 
to another race, and have spoken a different 
language. Again, the abrupt collapse of the 
Etrascan dominion in Campania and in the valley 
of the Po indicates that it was a dominion of con- 
quest rather than of colonisation ; and the complete 
effaceraent of the language in Etruria proper 
argues that the Rasena were a ruling aristocrac.y, 
comparatively few in number, though high in 
culture. 

The physical type of the Etruscans is decidedly 
not Ari’an. Professor Calori affirms that Etrascan 
skulls differ markedly in shape from all other Italic 
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slcnlls. The descriptions by ancient authors, 
‘ pinguis Etritsms,’ 'obcsiis 'Tgrrhenus,’ are con- 
firmed hy the recumbent portrait eftijpes on the 
sarcophagi, ^Yhich show they were a sturdy race, 
short and stout, with large heads, thick arms, high 
colour, scanty beard, and hair black or occasion- 
ally chestnut. It has been remarked -that they 
were not unlike the Kheta (Hittites) who invaded 
Syria from the north, and whose monuments are 
found in Asia Minor as far west as the neighbour- 
hood of Sardis. In any case we may agree with 
Dionysius that the language, customs, and religion of 
the Etruscans difl'ered from those of any nation with 
which he could have been acquainted, while their 
physical type, as represented on their monuments, 
IS so unlike that of other Europeans as to incline 
us to agree with the dictum, of Seneca: Titscos 
Asia sibi vincUcat — ‘ Asia claims the Etruscans as 
her own.’ 

Language . — The Etruscans had an extensive 
literature. Tire srrbjects represented on the monrr- 
ments prove their familiarity with the tale of Troy 
and the cycle of Greek Irerorc legend, and we learn 
that they possessed histories, poems, dramas, and 
worlvs on anbury and divination. Brrt their books 
have perished, so that in addition to a few dorrbtful 
Etruscan words preserved by Hesycliius, Varro, 
and other writers, our knowledge of the langtrage 
is derived only from inscriptions, of which about 
5000 have been discovered. To the meaning 
of these we have irnfortunately no clrte, as the 
few bilinguals consist mainly of proper names. 
They 'wrote from right to left, in an archaic form 
of the Italic alphabet, which was obtained from 
Euboea about the 7th century B.C. The Etruscan 
alphabet .differs from the Latin in retaining the 
letters theta, jphi, chi, and san, and in rejecting d, 
b, g, and o. 

Most of the inscriptions are very short, only five 
containing nrore than twenty words. The longest, 
that on tire Perugian cippus, extends to forty -six 
lines, They have been found as far north as the 
Alps, near Nice, Turin, and the lakes of Como and 
Lugano. But thej' mostly come from five or six 
sites in Central Etruria, one-fourth of the whole 
number being from Chiusi, and one-third from 
Perugia. Some vast cemeteries, srrch as those of 
Veii and Bologna, have yielded few or none, 
possibly because they date from a time when the 
art of writing had not become general. 

About 4000 of the inscriptions are short mortuary 
records, stating usually the name and parentage of 
the deceased ; his age, his condition in life, and 
the public offices he held being occasionally added. 
Tliey occur on the walls or ov-er the entrances of 
vaults, on steles or pillars erected in front of tombs, 
or on the labels and seals of sepulchral niches, 
but they are more usuallj’ painted on the ums, or 
cut in the stone of the sarcophagi, a recumbent 
fi"ure of the deceased frequently reposing on the 
lid, while the sides are sculptured -vvith mytlio- 
logical subjects or scenes from the lif\ of the 
deceased. ^ 

Morking with such materials, German and 
English scholare have recently made considerable 
progress in the decipherment of the language, so 
that most of the short mortuary inscriptions can 
now be read with tolerable certainty. The inscrip- 
tions contain some 200 Etruscan words in addi- 
tion to the proper names. Of these names a few, 
such as Care ( Gains ), Cneve ( Gnrevus ), Marce 
(Marcus), and Tite (Titus), are borrowed from 
neighbouring or subject races. Of genuine Etruscan 
names the most usual for men are Arnth (Aruns), 
Aide (Aldus), Larth (Lars), Sethre, Vele, Veltbur, 
and Vete ; and for women, Arnthia, Aulia, Larthia, 
Sethria, Eastia, Kamthg, Thania, and Thancril. 
Many Eoman gentile names, such as Spurinna and 


Perpenna, were of Etruscan origin, while Pompeius, 
Petronius, Cafatius, Cassius, Gmcina, Volumnius, 
and Afinius appear in Etruscan tombs as Pumpu, 
Petruni, Cahate, Cazni, Ceicna, Velim'na, and 
Afuna. A few Etruscan names have been explained. 
Thus, Thancvil (Tanaquil) was the u-ife of Tar- 
quinius Prisciis. Thana must have been the 
Etruscan goddess of maternity (= Juno Lucina), 
as on a mirror she assists at the birth of Minen-a, 
and evil (or ever) denotes ‘ gift’ or ‘dedication,’ the 
word Tinsevil being inscribed on objects dedicated 
to Tinia (Jupiter). Hence Thancvil would mean 
‘ Tliaua's gift,’ and may be compared with such 
Clnistian names as Theodore or Diodorus. Again, 
Spnrie, an Etruscan name, seems to be equivalent 
to the Latin Publius. The words spural and 
spurana, inscribed on vessels, aiuiour, and tombs, 
signify that they were ‘ civic ’ or ‘ public ’ property ; 
and the phrase amcc marnmich spnrana, in an 
epitaph, probably means 'fuit curator publicus.' 

Relationship is sometimes expressed by words, 
such as ‘wife;’ clan, ‘son;’ sec, ‘daughter;’ 
but more commonly by suffixes. Thus, Aulesa is 
the ‘ wife of Aule,’ iTlieprisa the ‘ wife of the 
Thepri’ (Tiberius), Lartliial the ‘son of Larthia,’ 
Lartliialisa the ‘wife of Larthia’s son.’ Velthur 
is a ‘ descendant of Vele,’ and Velthurithura a 
‘descendant of Velthur.’ Gentile 'names are 
formed by the suffix -na, corresponding to the 
Latin -ins. Thus, Vipna is the equivalent of 
Vibius, Varna of Varius, Caizna of Cmsius. 'Ihis 
suffix is a common formative. Thus suthi, ‘ sepul- 
erttm,’ gives suthina, ‘ scpulcrulis.’ The suffix -I or 
■al has a similar force— e.g. fuflnnsl, ‘a Bacchic 
cup,’ from Fujlnns, ‘ Bacchus ; ’ and Truial, ‘ a 
Trojan,’ from Trtiia, ‘Troy.’ Other ethnic fornia- 
tives are -ach and -ate, as Bttmach, ‘ a Roman,’ and 
Manthvate, ‘a Mantuan.’ 

Six words inscribed on the faces of a pair of dice 
give the first six digits, and otlier numerals appear 
in records of age which occur in epitaphs. The 
words mack, ci, zal, sa, thii, Imth, semph, cesp,'miiv 
are believed to be the digits, while ce-alchl, cczp- 
alchl, semph-alchl, miiv-alchl, zathrum, and ciem- 
zathrum must be decades, (jrdinals and niultipli- 
catives are formed from the cardiuals._ Thus ci, 
‘two,’ gives Ci-s, ‘second,’ and d-zi, ‘ twice.’ 

The detection of the numerals has made it 
possible to show that the plural ends in r or 1. 
Thus, clan, ‘ son,’ gives clen-ar, ‘ sons ; ’ as ci' clcnar, 
‘two sons,’ and clcnar zal, ‘three sons.’ The 
phrases Imth nciper, naper ci, nmerxii., show that 
naper is a plural, meaning 'loculi’ or ‘tombs.’ 
The plural in -I also appears in area ril loovii., 
'habnit annos few. ,’ and in mursl ccx. So tular 
signifies ‘cippi,’ and suthinesl ‘sepulchral niches.’ 

Tlie names of men and women already cited, and 
such fonns as latdni, ‘ a freedman,’ and laxitnitha, 
‘a freed- woman,’ show that Etniscan was a gender 
language. There seems to have been no distinction 
between nominative and accusative. The genitive 
ended in -s, the dative in -si or -thi; and, as in the 
Altaic languages, tlie plural suffix preceded that 
denoting the case. Thus, from clan; ‘ son,’ we have 
en. clcn-s, dat. clen-si, iiom. and acc. pi. clcn-ar, 
at. pi. clen-ar-asi ; -while prccuth-xir-asi is the dat. 

} )1. of precus. Trom tiv, ‘ moon ’ or ‘ month,’ we 
lave tiv-r, ‘menses,’ ani tiv-)--s, ‘niensium;’ from 
vsil, ‘sol,’vsils, ‘«ofrs; ’and from suf/if, ‘sepulcrum,’ 
suthi-thi, ‘ scpulcro.' The suffixes -c and -nx are 
enclitic conjunctions — thus, vel. sethre puiac is the 
epitaph of ‘ Vele Sethre and wife,’ and arnth %-ipis 
sertmis puiac xmitaineiiXxzXcA ‘Arnth (son offATlii 
Serturi and (his) wife Mutainei.’ According to Dr 
Pauli, mi means ‘this,’ or ‘ this is;’ while cchen, cen, 
or ecu means ‘here.’ The meaning of several sub- 
staiitives, in addition to those ' already cited, has 
also been determined uith tolerable certainty. 
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Coming to the verbs, am-cc certainly means 
'ftiit,’ while ma appears to be ‘ est.’ The 3d pers. 
sing, of the perfect tense ended in -ce, and of the 
present in -c. We have tur-e, ' dat tur-ce, 
‘dcdit;’ ar-ce, ‘lidbuit;’ tham-ce,- 'cxtnixit;' soal-ce, 

' ohiit;’ hqm-ce, ‘deccssit.’ Thus, denar zal arcc is 
'jilios trcs hahuit,' and ramtba matnlnci seek marces 
matuhias puiam amce scthres cetsinies may be 
translated ‘ Ramtba Matulnei was the daughter of 
Marce Metulna, and wife of Sethre Ceisinie.’ These 
examples may serve to show that the once appar- 
ently hopeless task of translating the Etruscan 
inscriptions is at last in a fair way of being 
accomplished. 

Beltgion. — The Etruscans were proverbially a 
religious people — ‘ gens ante oinnes dedita religioni- 
hus ’ — ‘ genitrix et mater snperstitionis Etruria.’ 
Their tombs bear witness to a 
belief in a future life, and a 
dread of the maliOTant power 
of their deities. Auairs of state 
were regulated by the decisions 
of colleges of haruspices and 
augurs, who interpreted, accord- 
ing to established rules, omens 
and portents obtained from the 
inspection of the entrails of 
victims, the flight of birds, and 
from lightning, of which twelve 
kinds were distinguished. 

VaiTo, Cicero, and Martianus 
Capella have described the 
methods of divination, as laid 
down in the libri disciplinco 
Etruscw. Tlie heavens were 
regarded as the teniplum of the 
gpds, and were divided into 
sixteen regions, in each of 
which one or more of the gods 
presided or' resided. By ascer- 
taining the precise ‘ region ’ in 
which an omen, such as a flash 
of lightning, occurred, the ful- 
guratovs determined the name 
of the god who sent the message, 
and interpreted it in accordance 
with his functions. Those gods 
who jmssessed the j)ower of 
sending lightning were called 
the Novensiles, or ‘ Thun- 
derers.’ In the museum at 
Voltei-ra is an effigy of an 
augur, holding in his hand the 
instrument by which these 
observations were made, and 
an actual specimen of the in- 
strument has recently been 
discovered near Piacenza. It 
is a bronze model of the liver 
of a calf, which must have 
been used like a sextant. Beginning, with the 
north, the rim is divided into sixteen compart- 
ments, in each of which the name of one of the 
gods is engraved. The heavens were observed 
through apertuies which correspond to the blood- 
vessels which supply the liver. One side of the 
instniment is dedicated to the sun, the other to 
tJie moon, probably for observations by day or by 
night. The protuberance called the lohxis Spigdii 
was the ‘mount of the gods,’ and the gall-bladder 
was dedicated to Neptune. The names of the 
deities inscribed on this curious instrument, 
coupled with the account of Martianus Capella, 
have supplied unexpected information as to the 
Etniscan Pantheon, and this is supplemented by 
the names appended to the deities in the mytho- 
logical subjects painted on the walls of tombs, or 
engi aved on the backs of the polished bronze mirrors 
1S5 


used by Etruscan ladies, of which four hundred are 
known. In many cases the subjects are taken 
from the Greek mythology, and the names are 
merely those of Hellenic or italic deities, conformed 
to the phonetic laws of Etruscan spelling. Such 
are Ani (Janus), Uni (Juno), Maris (Mars), Apulu 
(Apollo), Nethuns (Neptune), Ercle (Hercules), 
Menrva (Mineiwa), 'i^elch ('i^'nlcan), Satre (Satur- 
nns), Artumes (Artemis), Letun (Latona), Yetis 
(Vedius), Silvans (Silvanus), Aita (Hades), Pher- 
sipnei (Persephone), and Cham (Charon). But 
-besides these borrowed names there are a host 
of genuine Etmscan deities, such as Tinia, who 
answers to Jupiter, Laran to Mars, Fufluns to 
Bacchus, Sethlans to Vulcan, Turan to Venus, 
Turms to Mercury, Thalna to Juno, Thana to 
Lucina, Thesan to Aurora, while the sun and the 


moon were called Usil and Lala. _ Of other deities 
no analogues have been found in the Greek or 
Roman Pantheon. Lasa and Mean seem to be 
recording Fates ; Epiur, Snenath, Munthuch, and 
Malaidsch to be guardian spirits ; Tuchulcha, Asira, 
Nathum, and Tarsu avengin" Furies; 'i’anth, 
Leinth, and Culsu conductors of souls or deities of 
the tomb. More obscure are the functions of 
beings called Racuneta, Talitha, Tethuni, Thufla, 
Mlacuch, Achuvitr, Tipanu, Sitmica, and Ethausva. 
If anything were w.anted to prove that the Etros- 
can mythologA’ differed from that of all Aiyan, 
Semitic, and Haniitic nations, this strange list of 
names would be sufficient. Classical writers have 
assigned to the Etmscans other deities whose names 
are not found in inscriptions, and which may be 
Sabhie, Umbrian, or Faliscan. Among them may 
be enumerated Mantus and Mania, king and queen 
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of the under-'world ; Summanus, a god -who ruled 
the night ; Vertumnus, the god of autumn ; Vol- 
tumna, whose temple was the meeting-place of the 
federated stat(is; Nortia, the goddess of Fortune, 
in the doors of whose temple at Volsinii nails were 
driven to mark the successive years; and the 
Novensiles, a collective name for those gods who 
hurled thunderholts. 

Civilisation . — The government was a loose federal 
union of the twelve eities or states, each ruled hy 
magistrates annually elected from a class of heredi- 
tarj' sacerdotal nobles. The titles of these magis- 
trates, Lauchme (Lucumo), Purtsvana (Porsena), 
and Maninuch, probably correspond to Consul, 
Imperator, and Curator. The position of the wife 
was high ; she is the social equal of the husband, she 
takes her place at the feast, her tomb is sumptu- 
ously furnished, and descent through the mother is 
recorded even more uniformly than through the 
father. The reliefs on the Afuna sarcophagus at 
Palermo, in which a matron bids farewell to her 
sorrowing family, afford a touching proof of the 
affection with which the wife and mother was 
regarded. Of tJie high civilisation attained by the 
Etniscans we have abundant proofs. Till the battle 
of Cum® they were one of the three great naval 
powers of the jMediteiranean. They excelled in 
medicine, astronomy, mining, metallurgy, and such 
engineering works as the, construction of ro-ads, 
tunnels, and chambered tombs. The walls of their 
cities, built of huge blocks, admirably fitted to- 
gether without cement, remain to attest the skill 
of the artificers. The jewelry, of the Phoenician 
type, with patterns formed by soldering on minute 
grains of gold, is unrivalled. The skill of the 
bronze- workers is shown by the Chimrera and the 
statue of the Orator at Florence, by the Wolf in the 
Capitol at Rome, and by a magnificent lamp at 
Cortona. The earlier coins, which date from the 
6th centuiy b.c., show the influence of Asia Minor, 
while after the repulse of the Athenians in Sicily 
they are modelled on the coinage of Syracuse. 

Many of the painted vases which have been found 
in such vast numbers in Etruscan tombs were either 
imported from Greece or made by Corinthian artists 
who had settled in Etniria, the subjects represented 
being drawn mainly from Greek mythology or the 
cycle of Homeric legend. Some of these vases may 
have been prizes won in the national games, and 
deposited in the tombs as cherished possessions of 
the deceased, together with his armour and his 
weapons. In like manner, the polished mirroi-s and 
jewelry of Etruscan ladies were commonly placed 
in their tombs. But the tombs are themselves tlie 
most characteristic works which the Etrascans have 
left behind them. They are of two kinds : the 
stone pyramid or cone witii interior chambers, which 
is manifestly a survival of the tumulus, and the 
rock-cut chamber, which is a survival of the cave. 
But Etruscan tombs are not merely sepulchres; they 
are abodes for the spirits of the dead, constmcteil 
on the model of the abodes inhabited during life ; 
they are provided with chairs and other furniture ; 
useful and ornamental objects were deposited by 
the body of the deceased, while the walls were 
decorated with subjects from daily life, or scenes 
from the under- world. There is usually an ante- 
chamber in which the family could assemble at the 
annual funeral feast to do liomage to the spirits of 
departed ancestors. 

More than a hundred books have been written on tho 
subject of the Etruscans and their monuments. The best 
general work is J)ic EtrnsUr, by K. 0. Muller, edited by 
Dr Deecko ( 1877 ), supplemented by Deecke’s Etrvskische 
Forschungen and Pauli’s Etruskische Studien. The in- 
scriptions have been edited by Fabretti in his Corpus 
Inscriptionum, ItaUcarum; the tombs are described % 
Dennis, Cities and Cemeteries of Etruria; the mirrors 


in Gerhard’s Etruskische Spiegel. Ciorssen’s great book, 
XJeher die Sprache der Etrnsker (1874-75), is already 
obsolete. See also Cuno, Vgrgeschichtc Earns (vol. ii. 
1888); Jules Martha, L’Art Etrusque (Paris, 1888). 

Etniriat a village of Staffordshire, England, 
between Burslem and Hanley, with (1881) 4785 
inhabitants. Here, on 13th June 1769, Josiah 
Wedgwood (q)v.) and Thomas Bentley (1731-80) 
Opened their celebrated Etruria potteiies, so named 
after the Etruscan ware. 


Ettmtillei’, Ernst Moritz Ludwig, a learned 
German philologist, was born 5th October 1802, at 
Gersdorf, near Lobau in Saxony, and studied first 
medicine, next German philology' and histoiy, at 
Leipzig and Jena, in 1833 was called to the Zurich 
Academy, and in 1863 to the university there, as 
professor of German Literature. Here he died, 15tli 
April 1877. Ettmiiller contributed enormously to 
the knowledge of Middle High German and Middle 
Low German by his scholarly editions of the literary 
monuments in these dialects. In 1840 he edited 
Bcoimdf, in 1850 an Anglo-Saxon chrestomathy ; 
in the following year appeared his much-valued 
Lexicon An^lo-Saxonicum. Ettmulfer also studied 
old Norse literature, edited the Vauhispd, transla- 
tions, and a Norse reading-book. He also published 
original verse, and Herhstahende imd Winterndchtc, 
Gcsprdche iibcr Deutsche Dichtungcn U7id Dichtcr 
(3 vols. 1865-67). 


Ettrick Water, a stream of Selkirkshire, 
rising on Capel Fell, and winding 32 miles north- 
eastward, past Thirlestane Castle, -Tushielaw, and 
Fhiliphaugli, till, after a total descent of 1500 feet, 
it joins the Tweed, 3 miles below Selkirk, and 5 
from the influx of its chief affluent, the Yanow. 
In Ettrick churchyard, towards the stream’s source, 
lie Boston and Hogg the ‘Ettrick Shepherd.’ 
Ettrick Forest, erst so ‘fair,’ now treeless and 
pastoral, included all Selkirkshire, with parts of 
Peebles and Edinburgh sliires. It was a favourite 
royal hunting-ground till James V.’s expedition 
against the Border thieves (1629), after which deer 
gave place to siieep. See Craig-Brown’s Histot'ij 
of Selkirkshire (1886). 


Etty, WiLLiAJl, R.A., painter, was born at 
York, 10th March 1787, the son of a miller and 
Spice-maker. For seven years he was apprenticed 
to a printer in Hull, working at art during every 
moment that could be spared from his uncongenial 
employment. In the beginning of 1806 he removed 
to London, where in 1807 he became a student in 
the Royal Academy schools ; and for a year he was 
a pupil of Sir Thomas Lawrence. His progress ivas 
at fii-st slow ; he competed unsuccessfully for prizes 
and medals ; but in 1811 his ‘ Sappho ’ was hung in 
the Royal Institution, and his ‘ Telemachus rescuing 
Antiope ’ found a place on the walls of the Royal 
Academy. In 1820 lie produced ‘ Pandora,’ followed 
by ‘'The Coral-findei-s ’ (1820) and ‘ Cleojiatra’s 
Arrival in Cilicia’ (1821). In 1822 he spent 
eighteen months in Italy — to Which he had made 
fi veiy brief visit in 1816 — studying the worlrs of 
the great masters, especially the Venetians, upon 
whom his own practice as a colourist is very 
distinctly founded. Two yeai-s later he was 
elected A.R.A., and soon after he began a 
series of large subjects — ‘tVoman pleading for 
the Vanquished’ (1825), three scenes from the 
history of Judith (1827-31), and ‘Benaiah’ (1829), 
all of which were acquired by the Royal Scot- 
tish Academy, and now hang in the National 
Gallerj’’ of Scotland. In 1828 he attained full 
academic honours. Among his other chief works 
are ‘ Youth at the Prow and Pleasure at the Helm ’ 
(1832), in the National Galleiy, London; ‘The 
Sirens’ (1837), in the Manchester Institution ; and 
three subjects from the career of Joan of Arc, 
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executed shoi-tly before Ms death, rvliicli occurred 
at York, 13th November 1849. As a colourist 
Etty ranks at the very head of the English school. 
His painting of flesh is distinguished by the utmost 
richness, delicacy, and refinement, and the glowing, 
blending hues of his draperies and of his landscape 
backgrounds are in admirable harmony with Ms 
figures. His drawing is too frequently mannered 
and inaccurate, though ' it occasionally possesses 
style and distinction. He was an indefatigable 
student of the living figirre, and some of his most 
exquisite works are studies executed in the Life 
School of the Royal Academy, which he attended 
during most of Ms life. See Autobiography in Art 
Journal (1849) ; and Life by A. Gilchrist (1855). 

Etnde« a term used in music to designate com- 
positions intended either to train or to test the 
player’s technical skill. It is applied equally to 
pieces written for the beginner as to those written 
to the skilled exper-t, no matter what his instru- 
ment be. 

Etymology (Gr.), the investigation _ of _ the 
origin or derivation and of the original significa- 
tion of words. It forms a subsidiary part of the 
science of comparative philology, and, though it 
has occupied the attention of tlie learned and the 
curious in eveiy age, it is only within the 19th 
century that its study has been puraued on really 
scientific principles. Ignorance, or what is stiil 
more dangerous, half-knowledge, has often sug- 
gested false etymologies, and many more have 
sprung from that excess of confident and self- 
sufficient ingenuity which will not take plain 
words like oeef-cciter and icelsh-rabbit for what 
tliey are. Folk-etymology, properly so called, has 
played an iimortant rCle in the development of 
languages. Tlie words that the people have known 
from their infancy are for them things, but it is 
quite different with the new terms they meet. 
’These arrest their curiosity, and, as they believe 
that every word has its signification, they seek for 
this, guicled by i-eseniblances of sound with words 
already known, and consequently reach conclusions 
often hopelessly distorted by false analogies. We 
see the same illogical process in the Old Testament 
interpretation of personal names, applied con- 
veniently after the fact ; in the Homeric explana- 
tions of the names of gods and men ; in the quaint 
etymologies so common in medieval writers, and in 
such moderns as Thomas Fuller ; in the vagaries of 
our Celtic topographers ; and even in the pages of 
some modem dictionaries it is possible to find such 
a statement as that the English word news is de- 
rived from a certain conjunction of the points of 
the compass, N. E. W. and S. These whimsical 
etymologies were laughed at by Dean Swift, whose 
ostler = oat-stcaler, was a stroke of genius, but have 
not yet disappeared ; and, indeed, the modern Eng- 
lishman’s ideas of method in etymology are hardly 
at all beyond the point attained by the gram- 
marians of Alexandria and by Varro among the 
Romans. It was the' birth of philologj’^ and the 
study of the languages of the East that made a 
scientific etymology possible. It no longer sought 
the relations of riie words of a single language 
exclusively within itself, but extended its view to 
the whole group of cognate tongues, or, wider still, 
to a whole family, and became a new science under 
the name of Comparative Grammar. Grimm’s Law 
was the first finger-post that pointed out the path ; 
among his gi'eatest successors are Curtius and Pick. 
The Teutonic reviv.al within England in the 19th 
century commenced the histoi-j' of English upon an 
historical method, from which has grown a really 
scientific English etjnnolog^-, as seen in the diction- 
aries of Professor Skeat and Dr JIunay. No more 
useful chart of warning could be given than the 


former’s canons for etymology : ‘ Before attempting 
an etymologj’’, ascertain the earliest fomi and use 
of the word, and observe chronology. If the word 
be of native origin, we should next trace its history 
in cognate languages. If the word be bon-owed, we 
must observe geography and the histoty of events, 
remembering that borrowings are due to actual 
contact.’ See Curtius, Grunaziigen dcr Griechischen 
Eiymologie {5th ed. 1879); Fick, YorgUiclicndes 
Wbrterhuch dcr Indo-germanischcn Sprachen (3d 
ed. 4 vols. Gott. 1874-76.) ; Karl Andresen, Ueber 
Deutsche Volksetymologie (1876) ; and A. S. Palmer’s 
Folk-Etymology 

Etymologicum Magnum'is the name of a Greek 
lexicon, the oldest or the kind, professing to give 
the roots of the words. It appears to &lbng to 
the 10th centui-y ; the author’s name is unknown. 
The etymologies are mere guesses, sometimes right, 
often wildly absurd ; but the book is valuable, as 
containing many traditions and notices of the mean- 
ings of old and unusual words. There is an edition 
by Schafer (Leip. 1816); one by Sturz, called 
Etymologicum Gudtanum {hdip. 1818) ; and another 
by Gaistod (Oxford, 1849). 

Etzel. See Attila. 

Ell, a town in the French department of Seine- 
Inferieure, on the Bresle, 2 miles from its month, 
and 21 NE. of Dieppe by rail. It is remarkable 
for its fine 13th-century Gothic church, and for 
the Chftteau d’En (1678), a low building of red 
brick, with high, tent-shaped roofs of slate. The 
seat from 996 of the Counts of Eu, a collateral 
branch of the Norman ducal line, after_ various 
vicissitudes Eu was purchased by Mademoiselle de 
Montpensier in 1675, whose fanciful taste has per- 
petuated itself in the decoration of the ch&teau; 
eventually, in 1821, it came to Louis-Philippe, who 
e.xpended large sums on the embellishment of the 
chateau and its park, and who here received Queen 
Victoria in 1843. In 1874 VioUet-le-Duc restored 
it for the Comte de Paris. Pop. 4748.- 

Eubcea (ancient Euboia, Turk. Egripo, Ital. 
Negroponte), an island of Greece in the riJgean Sea, 
runs parallel to the mainland for 98 miles, its breadth 
varying from SO miles at its widest part to barely 
4 at its nan'owest. Area, 1420 sq. m., or a little 
smaller than Suffolk. About midway along its west 
shore, near Chalcis, the strait (Euripus) separating 
Euboea from the mainland contracts to 120 feet, 

!, and is spanned by two bridges, resting on a rocky 
islet in the middle. The island, which has its long, 
axis disposed north-west and south-east, is traversed 
longitudinally by a chain of mountains, rising in the 
centre, in Mount DeliMi, to an elevation of 5725 
feet. Iron and copper occur in the mountains ; and 
at Cai-ystos, in the south of the island, the marble 
called cipolino, so largely used in the buildings of 
Rome, is quarried. Hot springs (sulphur) exist in 
the north. Although the east coast is steep and 
rocky, the west side of the island slopes gr adually, 
and its pastures support numerous herds of swine, 
sheep, and goats, whilst the arable land produces 
wheat, oil, figs, and wine. Honey also is an import- 
ant article of trade. The declivities of the moun- 
tains are covered with forests. The climate is salu- 
brious. The chief towns are Chalcis (q.v.) on the 
west coast and Carystos (pop. 4119) on the south 
coast. Pop. of the island (1879 ) 81,742, mostly 
Greeks and Albanians. Eubcea was peopled in the 
early historic times chiefly by Thessalian tribes and 
by Ionic Greeks, and afterwards by colonists from 
Athens, who formed a number of independent cities 
or states. Of these the mo.st powei'fnl were the 
rival commercial cities of Chalcis and Eretriaj and 
it is around them and their exploits that the histoiy 
of the island for some centuries mainly concentrates 
itself. After the Persian wars, horvever, Euboea 
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was subjiigated by the Atlienians, under whose 
rule it continued "till they, in their turn, were 
subdued by Philip of Macedon. By the Romans it 
was finally united with the province of Achaia 
under Vespasian. In 1351 it came into the posses- 
sion of the Venetians, and received the name of 
Negroiibnte. In the year 1470 the island was taken 
by the Turks, in whose hands it remained till_1821, 
when the inhabitants rose to vindicate their in- 
dependence at the call of the beautiful Modena 
Mauro"enia. Subsequently (1830) it was incor- 
porated in the kingdom of Greece. 

Elicaljl>tus, a "enus of Myrtacea;, including 
about 150 species, which form the preponderant and 
most characteristic vegetation of the Australian 
forest. Their frequently enormous height { 150-200 
or even 400 feet, hi"her than the great Californian 
Wellingtonia or Sequoia ; one fullei' specimen 
recorded by Wallace must have been near 500 
feet), their entire leathery glaucous leaves, which 
turn vertically with their edges to the sun, and so 
cast no shadow, and their frequently' ragged bark 
and peculiar aromatic odour combine to gfre a 
uniquely peculiar and unmistakable character. 
Many species are known as gum-trees, from their 
resinous exudations. The Blue Gum Tree of Tas- 
mania (A. globulus) is best known in Europe from 
its specially high reputation as a hygienic agent 
in damp, unhealthy, and malarious situations, 
and has hence been planted extensively in many 
parts of Italy, &c. Its value has been alternately 
ascribed to the antiseptic action of its camphor-like 
odours, and to its rapid growth ( wliich sometimes 
even exceeds 10 feet per annum), and the consequent 
drainage of the soil tlirough the enormous tranynra- 
tion from the leaf-surfaces. The culture of Euca- 
lyptus has also been introduced with good results 
into Algeria, Mexico, the Cape of Good Hope, &c. 
The Red Gum Tree, or Iron Bark Tree, yields a 
red astringent resin, known as Botany Bay Kino ; 
and E. rohusta, the Stringy Bark Tree, has also 
a beautiful red gum. E. jn««nf/cm yields a copious 
sweet exudation from its bark and leaves, which 
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comes into commerce as Eucalyptus manna, and 
resembles genuine INIanna (q.v.) in sweetness and 
aperient properties. That of E. clwnosa is also 
gathered by the natives from the ground, on which 
it lies like hoar-frost, and is used as food. E. 
Amygdulina is remarkable both for its height and 
its girth. Eucalyptus timber is at firet soft and 
easily worked, but soon hardens, and is often of 


great value and durability. The bark of some 
species is useful as a source of tannin; whilst a 
liqueur made of Eucalyptus is drunk in Italy, 
and Eucalyptus honey is said to contain the valu- 
able characteristics of the tree. The seeds were 
lirat sent from Melbourne to Paris by M. Ramel 
in 1854, and subsequently distributed to other parts 
of Europe. See Sir F. Miiller, Eucalyptographica 
(Melbourne, 1881). 

Eucharist. See Loed’s Suppee. 

Enchlorinc is a very explosive green-coloured 
gas, possessing bleaching properties, and is prepared 
by the action of strong hydrochloric acid on chlorate 
of potash. It is dangerously e.xplosive by heat, 
and its composition is still a matter of discussion. 
It is variously supposed to contain chloric and 
chlorous acids," as well as free chlorine and oxygen. 

Euchre, a game at cards, very poprtlar in 
America, brrt rrot played rrntil the first quarter 
of the 19th century. Euchre is played with a 
pack of thiiiy-two cards ( all cards below a seven 
being rejected). The cards rank as at whist, 
with the exception of the bowers. Knave of the 
trurrrp srrit [right bower) is the best trurrrp; knave 
of the same colorrr [left bower) is the next best, 
that card belonging to the trunrp suit. Each 
player receives five cards from the dealer, by 
two or three at a time, the top card being then 
turned rrp for tnrirrps. When two play, the norr- 
dealer either orders up the trump, and plays his 
hand, or 2>cesses. If he orders up, the dealer discards 
a card, and substitutes the trurrrp card for it. If 
he passes, the dealer either tabes rr/r the trurrrp (dis- 
carding as before), and tire hand is played, or glasses. 
This he signifies by turning down the trump. If 
both pass, the non-ilealer may name any other suit 
for trumps (called malcing it), or rrra^’ pass again. 
If he passes, the dealer rrray make it. If either 
makes it, the hand is then played ; if both pass 
again, the hand is thrown up, and the opponent 
deals. If the hand is played, the non-dealer leads ; 
the de<aler plays, and must follow suit, if able. The 
highest card wins the trick ; trumps win other suits, 
and the plaj- continues as at whist. A player onler- 
ing up, or taking up, or rrraking the trrrmp, and 
wiirning five tricks (called a march ), scores two ; 
if he wins three tricks (called the point), he scores 
one. If he fails to make three tricks, he is 
euchred, and his adversary scores two. The g.arne 
is five un. When four plaj’, they cut for partners, 
as at whist. If the first hand passes,' the second 
may assist, when his partner (the dealer) takes up 
the trump, and the hand is played. If a player has 
a very str ong liand, he may play (done — i.e. single- 
handed against both adversaries. But he can only 
play alone when he or his par-tner orders up, or when 
Iris partner assists, or uiien he takes up the trump, 
or uiren he makes the trump. The hands ar e played 
as at whist, and the scores are as before ; brrt if a 
lone player wins five tricks, he scores fotrr. Etrchre 
is sometimes played by three persons [cut-throat 
euchre)-, but it is not considered a good game, as 
not only do two players cortrbine against the third, 
Imt at some points of the score a player maj’ con- 
spire again.st his partner. The game inost in vogue 
among good playere is the four-handed. The laws 
of four-handed euchre, revised by a committee of 
the Somei-set Club, Boston, Mass., were adopted 
by that club on March 1, 1888. 

Euclid is known to us almost exclusively from 
those of his works which have survived. Proclus 
in his commentaries on the firet book of the 
Elements mentions that Euclid lived in tlie time of 
Ptolemy I. of Egj-pt, that he was younger than 
Plato, but older than Archimedes and Eratosthenes. 
Hence 300 b.c. may be taken as an approximate 
date for the middle of his 'career. He taught in 
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Alexandria, and probably was the founder of its 
illustrious mathematical school. His chief extant 
work is the Elements in thirteen hooks. Books 
i.-iv^. and vi. treat of plane geometry; v. of propor- 
tion in general; vii.-Lx. of the properties or num- 
bers ; X. of incommensurable magnitudes ; xi.-xiii. 
of solid geometry. Besides the Elements, there are 
the Data, a collection of geometrical theorems, and 
the Flimnomena, or appearances of the heavens. 
Eegarding the genuineness of the Section of the 
Scale, Introduction to Harmony, Optics, Catoptrics, 
and Divisions of Superficies, commentators are 
divided in opinion, though they lean rather to the 
view that most if not all of these writings are 
spurious. Some other works not now extant are 
attributed to Euclid. The only one of any import- 
ance was the treatise on Porisms. Euclid’s Elements 
has been translated into many languages, and is 
probably better known than any other mathe- 
matical book. AVith many of its blemishes removed 
and its deficiencies supplied, it is still widely used 
in Britain as a text-book of geometry, though 
attempts have .been made for the last 150 years to 
supersede it. On the Continent it has been almost 
universally given up, as in America ; and after a 
few yearn, should secondary education come under 
state control, it will probably share the same fate in 
Britain also. Already one united attempt to sup- 
plant Euclid was made by the Association for the 
Improvement of Geometrical Teaching, but their 
syllabus of geometry and corresponding handbook 
have as yet failed to command any wide respect. 
See C. L. Dodgson’s Euclid and his Modern Rivals 
(1879). The first printed edition of Euclid was 
a translation from Arabic into Latin, which 
appeared at Venice in 1482. The first printed 
Greek text was published at Basel in 1533. The 
most recent edition is that of Heiberg in five 
volumes (1883-88). The only edition which con- 
tains all the works attributed to Euclid is that 
by David Gregory, which appeared at Oxford in 
1703. For an account of what the Greeks had 
done in geometry before Euclid’s time, see Allman’s 
Grcclc Geometry from Thales to Euclid (1889). 

Euclid of Megara, a Greek philosopher, who 
has often been confounded with the mathematician 
of the same name. He was one of the chief dis- 
ciples of Socrates, but had previously studied the 
dialectics of the Eleatics ; on one occasion Socrates 
declared that his pupil’s subtle logic might win 
sophists, but never men. After the death of his 
master (399 B.c.), Euclid established a school of his 
own, which received the name of the Megaric School. 
The basis of his system was the Eleatic dogma of a 
one, only, universal existence ; and, blending with 
this the Socratic idea of the predominance of the 
moral element, Euclid held this one real existence 
to be the Good, though it receives various names 
under its special manifestations. 

EndfClllonisili; the dooti-ine that happiness 
(Gr. cuddimonia) is the chief good. See Ethics. 

Eudiometer. See Gases. 

Elldocin, the name of several Byzantine prin- 
cesses. Of these the most celebrated was the rrtfe 
of Theodosius II. Pulcheria, the emperor’s sister, 
who from her sixteenth year (414) had directed the 
government under the weak-minded emperor, chose 
Athenais (born 401 ), the beautiful and accomplished 
daughter of an Athenian sophist Leontius, to be 
her brother’s wife. She renounced paganism, took 
the name of Eudocia, and was married to Theodosius 
in 421. Soon afterwards a violent rivahy arose 
between the two sisters-in-law. On the outbreak 
of the Nestorian controvei-sy, Eudocia took the' .side 
of Nestorius, and Pulcheria, conspiring with Cyril 
of Alexandria, brought about his fall. During the 
last four yearn of Theodosius, Pulcheria was banished 


from the court, and the doctrines of Eutyches (q.v.) 
and Dioscuros — the opposite of Nestorianism — were 
victorious at the ‘ Robber Synod ’ of Epliesus (449) 
through the influence of Eudocia. But shortly 
before the emperor’s death (450) Pulcheria regained 
her former influence, while Eudocia fell into dis- 
grace and retired to Jerusalem, where she spent 
the remainder of her life in works of piety and 
charity, and died in 460. Eudocia wrote a panegj’ric 
on the victories of Theodosius over the Persians, 
pai-aphrases of Scripture, and a poem on the legend 
of St Cyprian. Tire Homcro-cento on tlie Life of 
Christ ( consisting of 2343 hexameters made up of 
verees and half- verses culled from Homer), which 
are doubtfully attributed to her, was edited by 
Tencher ( Leip. 1793 ). See F. Gregorovius, Athenais 
(1882). 

Elirtoxns of Cnidus, called by Cicero the prince 
of astronomers, flourished about 370 b. c. He studied 
under Plato for some time, and afterwards went to 
Egypt, where he derived much knowledge from the 
priests. He is said to have introduced an astro- 
nomical system of homocentric spheres into Greece, 
and the year of 365J days, likewise to have dis- 
tinguished tme astronomy from astrolog}'. 

Eiigancan Hills, a range of well-wooded hills, 
with a north and south axis, lying SW. of Padua in 
northern Italy. They owe their origin to eruptions 
of trachyte during the Jurassic period. The highest 
point, Monte Venda, reaches 1749 feet. On their 
dlopes stand several villas, amongst them Petrarch’s 
house at Arquh. 

Eugene, Prince. Francois Eugbne, commonly 
called'Prince Eugene of Savoy, one of the greatest 
generals of his time, was bora at Paris, 18th October 
1663. He was the youngest of the live sons of 
Eugene Maurice of Savoy-Carignan, Count of 
Soissons (grandson of the Duke of Sfivoy, Charles 
Emmanuel I.), and of Olympia Mancini, a niece of 
Cardinal Mazarin. He was intended for tlie church, 
but had a strong predilection for the camp, and, after 
his father’s death (1673), his mother’s hanishment 
from court by command of the young king Louis 
XIV., and the latter’s refusal to give him a commis- 
sion, he indignantly renounced his countiy, and at 
twenty entered the sei-vice of the Emperor Leopold 
as a volunteer against the Turks. He early dis- 
plaj'ed extraordinaiy courage and tactical talent in 
the Turkish war, especially at the famous siege of 
Vienna in 1683, and rose rapidly in rank. In the 
Coalition War against Louis XIA^. in Italy, he covered 
himself with the glory peculiar both to the soldier 
and the general ; he became field-marshal in 1693, 
and overwhelmed the Turks, who left 30,000 dead on 
the field, in the fariious battle of Zenta, September 
11, 1697, which put an end to their power in Hun- 
gary. The outbreak in 1701 of the Spanish V'ar of 
Succession recalled him to the command of the 
army of Italy, but though he displayed a strategy 
worthy of Hannibal, inflicted several severe defeats 
upon the French, and even captured the Duke of 
■Arilleroi in Cremona by a daring night-attack, he 
was prevented from effecting anything of import- 
ance by the smallness of his own forces ancl the 
skilful tactics of the Duke of VendOme, who 
inflicted' upon him a severe defeat at Luzzara 
(loth August 1702). Becoming in 1703 president 
of the council of war, he took tlie command of the 
imperial army in Germany, and helped Alarlborough 
to gain the brilliant victoiy of Blenheim (13th 
August 1704). Eugene was checked at Cassano 
(August 16, 1705) by A^'endome, and twice wounded 
in the field, but after a daring march appeared 
before Turin and crushed the French in a complete 
defeat which closed their career in Italv. He shared 
with Marlborough the glory of the fields of Ouden- 
arde (in 1708) and Malplaquet (in 1709); but, being 
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crippled in his resources hy' the retirement of 
Holland and England from the contest, he was 
unable to uithstand the enemy on the Ehine, and 
his defeat by Villare at Denain (24th July 1712) 
was followed by other disasters, imtil the peace of 
Eastadt (6th March 1714) put an end to tlie war. 
On the recommencement of the war (in 1716) against 
the Turks, Eugene with but 64,000 men defeated 
an army of 150,000 men at Peterwardein, took 
Temesvar, and in the year 1717, after a desperate 
battle, carried Belgrade by assault. He had already 
lain for a month before the city contending against 
dysenter 5 ' and a force si-K times his own, when he 
determined to stake everj’thing upon a general 
attack. In the bloody struggle Eugene received 
his thirteenth wound. 

After the peace of Passarowitz (21st Julj' 1718), 
he returned covered with glory to Vienna, where, 
during the succeeding yeare of peace, he laboured 
with unwearied energy in the cabinet. IVhen the 
question of the succession to the throne of Poland 
brought on a new war with France, Eugene appeared 
again on the Ehine, but owing to insufficient 
resources and failing Ugour he was unable to do 
more than keep the enemy out of Bavaria. After 
the peace, he returned to Vienna, where he died, 
21st April 1736. Prince Eugene was of middling 
stature, his face thin and long ; his eager dark eyes 
alone revealed the vigour of his nature. His dress 
was plain and simple like his manners ; he had no 
passion but that of gloiy; no appetite save an in- 
veterate relish for snufl. Although a strict dis- 
ciplinarian and a general who risked his soldiers’ 
lives as freely as his own, he was worshipped by his 
men, and he has gone down to posterity as a hero in 
popular song. As ‘Prinz Eugen, der edle Eitter,’ 
Iiis memory is green with thousands wlio never 
heard of his campaigns. He introduced no new 
tactics in the art of war, and was deficient in the 
guidance and command of masses ; but by his rapid- 
ity of perception and decision, and faculty for turn- 
ing to instant advantage e.visting circumstances, 
he raised the prestige of tlie Austrian aims to an 
eminence unequalled before or since his time. He 
successively served under tliree emperors, of whom 
he was wont to say that in Leopold I. he liad a 
father, in Joseph I. a brother, and in Charles VI. a 
master. Campare Dumont, Histoirc Militaire du 
Pnncc Engdne (with continuation, 1823-29), and 
the monogi-ajihs of Kausler ( 1838-39 ), Arneth ( 1858- 
59), Von Sybel (1861), and Col. Malleson (1888). 

DligCliin, 'a genus of Myrtaceous trees and 
shrubs, allied to the myrtle, pimento, and clove. 
See MYRTACEiE, PiMESTO, CLOVE. 

Eugenic, Empress of the French. See 
Napoleon III. 

Eiigcniiis, the name of four popes, of whom 
the last is t)ie most important. Gabriele Condol- 
miere was born in 1383 at Venice, and became 
pope as Eugenius IV. in 1431. The great event in 
his career was the schism created in the cliurch by 
the proceedings of the Council of Basel, which had 
been convoked by his predecessor, Martin V., and 
sliowed a strong desire for ecclesiastical reform and 
a diminution of tlie papal power. Eugenius was 
compelled to flee from Eome in 1434 by an intrigue 
of the Colonna faction, whereupon he opened a 
new council, whicli met first at Ferrara, nest at 
Florence, and issued a bull of excommunication 
against the bishops assenrbled at Basel, whom he 
irroirounced to be ‘a satanic conclave, which 
was spreading the abomination of desolation into 
the bosom of the church.’ The Council of Basel 
formally deposed him from his pontifical office in 
1439, and elected in his stead Amadeus, Duke of 
Savoy, under the title of Felix V. The conduct of 
France and Germany seemed to warrant this bold 


stejr, for Charles VII. had introduced into the 
former conntrj' the decrees of the Council of Basel, 
with some modifications, through the Pragmatic 
Sanction (1438), and the same thing happened in 
Germany by means of the Deed of Acceptance 
( 1439 ). At the Council of Ferrara, J olm Paleologus 
II., emperor of Constantinople, and upwards of 
twentj’’ Greek bishops, presented themselves, and a 
union between the two great divisions of Christen- 
dom — the Greek and Latin Church — was thus for a ■ 
moment effected in July 1439. In 1444 Eugenius 
was able again to enter Eome, and three years 
later he died, just after signing a treaty of paci- 
fication by which Germany declared against the 
antipope. His pontificate was stormy and un- 
happy, and in his old age he regretted that he ever- 
left liis monastei-j'. See Basel ( Council of). 

Eiigiibine Tables (Lat. Tabulm Igminm), 
the name given to seven bronze tablets, the inscrip- 
tions on which present a comprehensive and very 
remarkable memorial of the Umbrian language. 
They were discovered in 1444 at Gubbio ( the ancient 
Igiivium or Eiignhi'vm), where they are still xrre- 
ser-T'ed. The characters on four of the tablets are 
Etruscan, on two Eornan, and on one partly Eorrran 
and partly Etruscan ; the inscriptions run frorrr 
light to left. The language eniplox'ed, however-, 
is in all cases the same, and differs both fi-onr 
Eti-uscan and Latin, but resembles somewhat the 
older forms of the latter and also the Oscan dia- 
lects, so far- as we know them. The subjects of 
the inscriptions are directions concerning sacrificial 
rrsages and forms of irrayer, and they seem to have 
been inscribed in the 1st and 2d centuries A.ir. 
Philip Bonarota first published them in a corrrplete 
form in Dempster’s Etruria Rcgalis (2 vols. Flor- 
ence, 1723-24). The fir-st really judicious attempt 
at interpretation was that of Lanzi, in his Saggio 
di Lingua Etrusca (3 vols. Eome, 1789), who 
points out the inipor-tant fact that they related, to 
sacrificial usages, &-c. Ottfried hlirller, Lasserr, 
Grotefend, and Lepsius continued their- study ; the 
last gave the most accurate copy of the inserrptions 
in hrs Inscriptiones Umhrica: ct Osck {Levg. 1841). 
The best and most complete work on the language 
and contents of the tablets is that of Aufrecht and 
Kir-chboff, entitled Die UmbriscJtcn Sprachdenk- 
mdler (1849-51). See F. IV. Newman, The Text of 
the Iguvinc Inscriptions, tvith Latin translation and 
notes (1864); and Breal, Les Tables Eugubincs 
(Paris, 1875-78). 

£iibciuerisiii> the name usually applied to the 
historical theory of the origin of inj-tnologj’ frorrr 
Euhemerus, a native of Messene and a corrtem- 
porarj' of Cassander of Macedonia in the 4tlr cen- 
tury. Irr the course of a voyage to the Indian 
Sea he professed to have discovered an island 
called Panclraia, in which he found a irunrber 
of inscriptions representing the princijral gods of 
Greece as mere earth-bor-n kings and heroes 
deified after- death for- their superior strength 
or capacity. His book, entitled Hiera Anagraphs, 
is lost, as well as its Latin translatron by 
Ennius. It drew upon him the imputation of 
atheism, and its unblushing inventions made his 
name with honest inquirers, such as Strabo, a 
byword for rrrendacity. Its rrrain theorj', however, 
was , adopted by many eminent men, includirrg 
Polybius, as well as by several of the Clrtistian 
assailants of paganism— by Slinucius Felix, Lac- 
tantius, and St Augustine," who found the grouttd 
ready prepared for them in their efforts to strijr 
Zeus" and the other- pagan gods of tire attr ibutes of 
deity. Later- Greek writers carried the theory still 
fnrtirer, eliminating everything super-natural or 
extravagant, and leaving" only a string of tales 
irerfectly credible and commonplace. Aiolus became 
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an ancient mariner ^rith a special knowledge 
of tlie winds, the Cyclopes a race of savages 
inhabiting Sicil}', Atlas a great astronomer, and 
Scylla a fast-sailing rarate, as was also Pegasus, ‘ 
the winged horee of Bellerophon. Nor has this 
system yet disappeared from some of the current 
handbooks of mythology and historJ^ Jupiter is 
still spoken of as a king of Crete, and Hercules as 
a Greek adventurer of uncommon strength, while 
the wars of Troy hold in the minds of many as re- 
spectable a place as the struggle between Athens and 
Sparta or Ccesar’s campaigns in Gaul. Euhemerism 
was the favourite theory with the soi-disant pMlo- 
sophical historians of the 18th century in France, 
and the translation of Abbe Earner’s great work. 
The Mythologrj and Fables of Antiquity, explained 
from History (Lond. 6 vols. 1739), extended it to 
England. To this school belong also witera such 
as Vossius, Bochart, and Huet, who find traces 
not merely of profane but of sacred histoiy in 
Greek mytholog 3 \ Saturn is identified with Noah ; 
his sons, Zeus, Poseidon, and Hades, with Shem, 
Ham, and Japhet ; while Vulcan corresponds witli 
Tubal Cain, and Phaethon with Elijah. The 
latest and ablest exponent of sacred euhemerism 
is Mr Gladstone, who sees in Zeus, Hades, and 
Poseidon the dimmed figures of the Christian 
Trinitj' ; in Apollo, the Jewish Messiah ; and in Ins 
mother Latona, the woman whose seed should bruise 
the serpent’s head. Herbert Spencer is also an 
euhemerist in his explanation of the origin of 
religion. He bases all the religious emotions on 
primitive ancestor-worahip, and explains totemism, 
a condition everjnvhere present in the savage world, 
as due originally to mere human nicknames, which 
were gradually forgotten, and afterwards came to 
have a sense of mysteiy connected with them.. 

Enlenspiegcl, Till, the prototype of all the 
linavish fools of later time, is said to have been bom 
in the village of Kneitlingeh, near SchoppenstHdt, 
in Brunswicli, about the end of the 13th centuiy. 
His father was called Klaus Eulensplegel, and his 
mother Anna Wortbeck. He was thrice baptised, 
in the font, in mud, having been dropped from his 
mother’s arms, and finallj' in hot water, to cleanse 
him from the mud ; he afterwards wandered over 
Europe, and had manj' comical adventures, and 
plaj'ed manj' rough practical jokes and tricks on 
the people whom he met with. His tomb is shown 
at Molln, about four leagues from Lubeck, where 
tradition makes him die about 1350 ; but the 
inhabitants of Damme, in Belgium, also boast of 
having his bones in their churchyard, and place his 
death in 1301. Manj^ regard Eulenspiegel as an 
altogether imaginaiy peison, whose name was 
used merelj' to father a cj^cle of medieval tricks 
and adventures ; others argue that there were 
two historical individuals of that name, father 
and son, of whom the former died at Damme, and 
the latter at Molln. The stories that circulate in 
Germanj' under Eulenspiegel’s name were not col- 
lected, as the book containing them itself informs 
us, till after Eulenspiegel’s death, and , without 
doubt were originallj' written in tlie Low German 
tongue ; from Low German they were translated 
into High German bj' the Franciscan Thomas 
Mumer, and this translation was followed in all the 
old High German editions of the work. At a later 
period it underwent considerable alterations at the 
hands of both Protestants and Catholics, who made 
it a vehicle for the expression of their own likes and 
dislikes. The oldest known edition is that printed 
at Strashurg in 1515, of which but one copj^ is 
known to exist — that in the British Museum (new 
ed. Halle, 1SS5). Another was issued in 1519, a 
new edition of which was edited bj' Lappenberg 
(Leip. 1854). The next impression, that of 152(4- 
30, originated at Cologne (not in Lower Saxonj-), 


and was reproduced by photo-lithography at Berlin 
in 1865. A metrical version, Der Eulenspieycl 
reimenweis, was made byFischart, and published at 
Frankfurt in 1571. For centuries it has been a 
favourite Volksbiwh, not only in (Sermanj*, but in 
many other countries. Translations of it exist in 
Bohemian, Polish, Italian, English (as a miracle 
play : A nierye Jest of a man that was called 
Howleglas), Dutch, Danish, French, and Latin. 
Simrock gave , a good restoration in Ein knrzweilig 
Lesen von Till Eulenspiegel, nach den dltcsten 
Quellen (Franlcfurt, 1878); such works as Till 
Exdenspiegel, modemes Heldengedicht, bj' Bottger 
(Leip. 1850), and Till Eulenspiegel Eedivivus, ein 
Scheimcnlied, bj"- J. Wolff (Berlin, 1875), owe to it 
little bejmnd the name. A version of the story is 
given in Boscoe’s German Novelists. — Eulenspiegel 
is the origin of the French word cspiigle { ‘ waggish ’). 
Eulenspiegel became in French ‘ Ulespiegle,’ which, 
contracted into Espitglc, became a generic name 
for a wag. 

Eiiler, Leonhard, a distinguished mathema- 
tician, bom 15th April 1707, at Basel, where he 
afterwards studied under John Bernoulli, and was 
the friend of Daniel and Nicholas Bernoulli. At the 
age of nineteen he was second in the contest for a 
prize ofiered by the Acadenrj^ of Paris for the best 
treatise on the masting of ships. His friends the 
Bemoullis had been called to St Petersburg bj' 
Catharine I., when she founded the Academj’, arrcl 
in 1727 they induced Euler to settle in that capital, 
where in 1730 he was appointed to the chair of 
Phj’sics, in 1733 of Mathematics. From that time 
Ire continued to labour in the field of mathematics 
with an ardour that excited the generous rivalry of 
the Bemoullis. More than hair the mathematical 
treatises in the 26 quarto volumes irublished bj' the 
St Petersburg Academj’ from 1727 to 1783 are bj’ 
Euler, and at his death he left more tlian 200 
treatises in MS., which were afterwards published 
bj’ the Academj’. The French Academj’ of Sciences 
awarded him its prize on several occasions, and in 
1740 his treatise on Tides shared the prize with 
those of Maclarrrin and Daniel Bernoulli. . In 1741 
he accepted the invitation of Frederick the Great 
to Berlin, and there published a great number of 
valuable papers. In 1766 he returned to St Peters- 
burg, where he died, September 18, 1783. The last 
j’earn of his life were spent irr total blindness, arrrid 
wlriclt he still pureued his researches, dictated his 
well-known Introduction to Algebra to his ser'r’arrt, 
and perfected, with some assistance, his theorj’ of 
the moon’s motion, constructing new tables, and 
carrying in his wonderful memory all the elaborate 
computations involved in his difficult task. After 
his return to St Petersburg, he also prepared his 
Lettres d U7W Prineesse cVAllcmagnc (3 vols. 1768- 
72), in which, along with much theorj’ unsourrdlj’ 
apirlied, there is a clear exposition of the most 
important facts in phj’sics. Euler was of an rrp- 
ifglrt, amiable, and religious character, and a man 
of wider general crrlture than might have been 
looked for in one who prrrsued his special studies so 
keenlj*. His proper domain was the abstr-rrser parts 
of pure mathematics, and here his pr’incipal works 
include his Theorj- of Planetarj- Motion, Introduc- 
tion to the Analysis of Infinities, Institutions of 
the Differential and of the Integral Calculus, and 
Dioptrics, which are all, as well as his Opuscula 
Analytica, in Latin. See Kudio’s Leonhard Euler 
(Basel, 1884) and Die Bascler Mathcmatikcr 
(ib. 1884). 

Ennic'llides (Gr., ‘the henign’), the euphem- 
istic name for the Erinj’es, the Homan Furke or 
Dirw, three fearful winged maidens who dwell in 
the depths of Tartarus, daughters of Earth or of 
Night, represented vrith serpents twined in their 
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hair, and with blood dripping from their eyes, whose 
function as eaidy as Homer and Hesiod is to punish 
men both in this world and after death for such 
crimes as perjuiy, murder, and the violation of 
filial duty and of the rite of hospitality. They 
were regarded also as goddesses of Pate, somewhat 
like the Moirfe or Fates, and they had a share in 
the grim providence which led the doomed ones 
into the way of calamity. A part of their function 
was also to hinder man from acquiring too much 
knowledge of, the future. Their number is usually 
three, and their names Alecto,- Megfcra, and Tisi- 
phone ; but sometimes in the poets they appear as 
one, and we find a whole chorus of Ennyes in 
the tragedies of iEschylus. The later poets and 
sculptors represented them in the more pleasing 
form of winged virgins, attired in the garb of 
huntresses, bearing torches in their hands, and 
with a wreath of serpents round their heads. 
Gradually, they came to be considered goddesses 
of the infernal regions, who punished crimes after 
death, but seldom appeared on earth. In Athens 
their worship, which, like that of the other infernal 
deities, was conducted in silence, was held in great 
honour. The sacrifices offered to them were black 
sheep and libations of nephaUa, honey mixed with 
water. The turtle-dove and the narcissus ■were 
sacred to them. They had a sanctuary in the 
vicinity of the Areopagus, and one at Colonus. 

EumolpilS (the 'sweet singer’), in Greek 
Mythology, the son of Poseidon and Chione, was 
brought up in Ethiopia, whence he went to Thrace. 
Afterwards passing into Attica, at the head of a 
body of Thracians, to assist the Eleusinians in 
their war against Erechtheus, he and his sons were 
slain in battle. He was regarded as the founder of 
the Eleusinian mysteries. 'An illustrious Athenian 
family, the Eumolpidai, claimed descent from 
Eumolpus, and held the office of priests of Deraeter 
in Eleusis. 

Eunomius, the leader of an extreme sect of 
Arians, called after him Eunomians, was bom at 
the village of Dacora, in Cappadocia. He attached 
himself to Aetius, then at Alexandria, and became 
his disciple and associate. Through the influence 
of Eudo.xius he became Bishop of Cyzicum about 
360, but was compelled in a snort time to resign 
his see, and after this he came forward as the 
leader of a party. His confession of faith, sent to 
Theodosius m 383, was rejected, and Eunomius 
was seized at Chalcedon, and sent first to Mcesia, 
then to Cappadocia, where he was still living in 
his native village in 392. According to Philostor- 
gius, he was unhandsome, with white spots (Gr. 
alphoi) on his face, and had a stammering tongue 
in spite of his eloquence. The doctrines of Euno- 
mius and Aetius, which were simply those of Arius 
carried to an extreme, were condemned at the 
second CEcumenical Council. After his death the 
Eunomians (who were also called Exucoutians, 
Heterousiasts, and Anomooans) broke completely 
with the orthodox church. Their internal disunion 
quickly put an end to the party. His only extant 
writings are his two apologies and his confession. 
See Arius ; and Klose, Gcschichtc nnd Lehrc dcs 
Eunomius (KM, 1833). 

Eniiucli (Gr. minouchos, ‘one who has charge 
of a bed;’ euiic, ‘a bed’) is, etymologically, a 
man intrusted with the charge of women’s apart- 
ments in the East ; but the word means always a 
person who has been castrated, in order to serve in 
the harem. The barbarous custom of castrating 
men is usually an accompaniment of polygamy, 
and seems to have been earliest practised ih 
Africa; but it established itself, along with 
Asiatic vices, in the Roman empire. At the 
Byzantine court the eunuchs often played an 


important r61e, and became so prominent in affairs 
of state that the word eunuch came practically to 
be the name of a gi-eat state-officei', the chamber- 
lain. The Italian word cccstrato is that usually 
employed for a man who has as a youth suflered 
castration to prevent his voice from breaking. 
Such persons preserve the pure, clear, high timbre 
of the boy’s voice, and add the giown man’s lung 
power ; and in spite of the canonical law and more 
than one papal bull, came to be highly prized in 
Italy for singing in churches, in the opera, and at 
concerts, and till of late were common. In the 
18th century it was estimated that 4000 boys were 
yearly castrated for musical purposes. The cas- 
trati were at one time not unknown in France, Ger- 
many, and England, as connected with the Italian 
opera. Many individuals attained high eminence 
as really gi-eat singem. See Castration. 

EllOinplialuS, a large genus of fossil gastero- 

S odous shells, characterised by its depressed and 
iscoidal shell, with angled or coronated whorls, 
five-sided mouth, and very large umbilicus. 

Euonyillill is an extract from the bark and 
root-bark of the Enonymns atropurpurcus, the 
Spindle Tree (q.v.), or Wahoo, a shrab indigenous 
to the United States. It is a mixture of a number 
of substances whicli have not yet been thoroughly 
investigated. It has long been used in America 
as a cholagogue, tonic and diuretic, but in Britain 
is employed solely for its stimulant action on the 
liver. 

Eupatoria (formerly Koslov), a thriving mari- 
time town of Russia, in the government of Taurida, 
on a bay in the west of the Crimea, 40 miles N^Y. of 
Simferopol. The principal building is the Tartar 
mosque, built in 1552. Eupatoria exports com, 
hides, wool, and salt, and manufactures candles, 
soap, leather, and marine engines. Its harbour is 
shallow, and is sheltered only from the north and 
north-east winds.' Pop. 13,416, consisting of Tar- 
tai-s, Karaite Jews, Armenians, and Greeks. The 
town was taken from the Tartars^by the Russians 
in 1783, in September 1854 was occupied and forti- 
fied by a portion of the Anglo-French invading 
army, and in Febmaiy 1855 was the scene of a 
Turkish defeat of the 
Russians. 

Eiipatoriiiin, a 
large genus of Com- 
positse, allied to 
Coltsfoot ('Tussila- ^ 
go) and Butter-biir 
(Petasites). The 
species are mostly 
tropical and temper- 1 

ate American, but 
E. cannabinum is 
the common Hemp 
Agrimonj^ of river- lA.' li' 

banks and marshy 
places, formerly re- 
puted in domestic 
medicine. The roots 
of several American 
species are still so 

licrfoliatum) and E. 
purpiireum. Their S 

astringency gives Hemp Agrimony 

several .South Ameri- (Eupatorium cannabiniim ). 
can species a reputa- 
tion in the treatment of wounds and snake-bites ; 
and the Guaco, reckoned of almost universal effi- 
cacy in tropical America, is derived from the allied 
Mikcmia gmico. The roots of some are used in 
tanning, and othera yield a variety of indigo. 
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Eupat'ridcSj the first class of citizens in ancient 
Athens, corresponding to tlie Konian optimates, 
‘the aristocrats or nohles.’ The second class was 
the gcomoroi ; the third, the dcmiourgoi. Just as 
did the Eonian patricians, the eupatrides retained 
the priestly offices after the establishment of the 
democracy. 

Enjpen, a manufacturing town of Rhenish 
Prussia, in a beautiful valley on the Vedre, close 
to the Belgian frontier, and 12 miles by rail S. 
of AiK-la-Chapelle. It has flourishing woollen 
manufactures, besides dye-works, machine-shops, 
breweries, &c. It owes its prosperity chiefly to 
Prench refugees, who settled here after the peace 
of Lundville ( 1801 ) ; in 1814 it came from Limburg 
to Prussia. Pop. (1875) 14,895; (1885) 15,441, 
almost all Catholics. 

Enphemisin (Gr. eu, ‘well,’ and nAcnif, ‘I 
speak^), a figure of rhetoric by whicli an uii- 
pleasant or ofensive matter is designated in indi- 
rect and milder terms. Thus, instead of directly 
calling up an unpleasant image hy the word 
died, we may say ‘he was gathered to his fathei-s.’ 
The ancient Greeks used a multitude of euijhem- 
isms, to avoid words that were thought to be 
ominous of evil, or offensive to the unseen powers. 
They spoke, for example, of the Eunienides, or 
‘benign goddesses,’ instead of the Furies; just as 
the elves and fairies of more modern folklore used 
to be spoken of 4s ‘good neighbours.’ This instinct 
of politeJiess in speech, which seeks to hint at an 
unpleasant or an indelicate thing rather than name 
it directly, has had much to do with changing the 
significations of words : thus, ‘ plain ’ has usurped 
the sense of rtgly; ‘fast,’ of dissipated; ‘gallantry,’ 
of licentiousness. It is doubtful whether this 
modern process is completely to the advantage of 
our language, which has already lost much of its 
ancient noble simplicity, and may lose more from 
a mawkish and prurient nastiness which fondly 
imagines itself the mother of nice ideas. 

Enphoniuin, a bass Saxhorn (q.y.). — The 
Euphonon was a variation of the Hannonica (q.v.), 
invented by Cliladni in 1790. 

Eiipliorbia, Oil of, or Oil of, Caper Spurge, 
an extremely acrid fi.xed oil, obtained by expi'es- 
sion, or by the aid of alcohol or ether, from the 
seeds of the Caper Spurge (Euphorbia lathyris). 










Caper Spurge ( Eu2}horbia lathyris ). 

a plant common in' many mrts of Europe, and 
naturalised in some places in Britain (see Spurge). 
Oil of euphorbia has much resemblance to croton- 
oil in its properties, although less powerful, and is 


sometimes used as a substitute for it, in doses of 
from three to ' ten drops. It is good for use only ' 
when recently extracted. 

Eiipliorbiaceae, a very extensive order of 
dicotyledons, probably allied to Tiliacere and Mal- 
vacere, containing upwards of 3500 known species 
— trees, shrubs, and herbaceous plants, of the most 
extraordinarily varied, often even cactus-like habit. 
They abound chiefly in wann countries, and most 
of all in tropical America. The few species found 
in the colder parts of the world are all herbaceous. 
The common Box (if this be indeed truly euphor- 
biaceous) reaches a more northern limit than any 
other shmbby species. The other British species 
are different kinds of Spurge (Euphorbia) and 
Dog’s Mercni-y ( Mercurialis ). Tlie Euphorbiacere 
usually abound in an acrid and poisonous milky 
juice; although there are species of which the 
juice is bland or becomes so through the applica- 
tion of heat. The conception of Robert Brown, that 
the peculiar ‘ flower ’ in Euphorbia, &o. is really a 
reduced inflorescence, has given rise to much contro- 
versy ( see Flower ). Amongst those most remark- 
able for the acridity of their juice are the Manchi- 
neel (q.v.) and Exccecaria agatlocha, an East Indian 
tree — formerly supposed to 5 ueld one of the kinds of 
aloes wood — the smoke from the burning of which 
is extremely dangerous to the eyes, and of which 
the juice sometimes blinds the woodcutter. Many 
of the Euphorbiacere are valued for their medicinal 
properties. Thus, the juice of some of the spurges, 
the I'oots of others, the bark of different species of 
Croton (Cascarilla Bark, Copalche Bark), &c. are 
used in medicine ; and to plants of this order we 
are indebted for castor-oil, croton-oil, &c. A few 
of the Euphorbiacere yield fram-ant balsamic pro- 
ducts (see Croton) ; a few, although their juice is 
poisonous, yield a wholesome starch in considerable 
abundance (see Manioc); a few are cultivated 
and used as pot-herbs, particularly species of 
Plnkenetia in tlie East Indies; a few j’ield whole- 
some and agreeable sub-acid fniits,_as Cicca dis- 
ticha and C. racemosa in the East Indies ; the seeds 
of some are edible, as those of the Candle-nut 
(q.v.), &c. ; the oil of the seeds is also in some 
cases used for food, like other bland oils, but more 
frequently for burning, as castor-oU, candle-nut 
oil, the oil of Elceococca verrucosa in Japan and 
Mauritius, and the solid oil of Stillingia sebifera, 
which is used in China for making candles, and 
in medical preparations as a substitute for lard. 
Others yield dyestuffs., The timber of some of the 
Euphorbiacere is valuable — e.g. African Teak (q.v.). 
Many species are cultivated in gardens and hot- 
houses, more frequently for their curious appear- 
ance tlian for their beauty ; but the large, deep 
crimson bracts of Poinsettia pulcherripxa, a native 
of Madagascar, make it a veiy attractive plant. 

Eliphoi'billlll, an e.xtremely acrid gum-resin, 
obtained from several species of Euphorbia or 
Spurge (q.v.), as E. officinarum and E. antiquorum 
in the north of Africa, Arabia, and the East 
Indies, and E. Canariensis in the Canai-y Islands. 
It is obtained by incisions in the branches, whence 
issues a corrosive milky juice, which dries in the 
sun, and becomes a yellowish-gray, waxy gum-resin. 
The pei-sons who collect it are obliged to defend 
their mouths and nostrils hy a cloth, as its particles 
produce incessant sneezing, violent inflammation of 
the nostrils, and a yery painful burning sensation 
in the mouth. On account of its excessive acridity 
its use is now almo.st entirely confined to veterinary 
medicine, although it is still occasionally mixed 
with Burgundy pitch or other substances to make 
rubefacient plasters for chronic affections of the 
joints ; and its iiowder, mixed with nuich starch or 
flour, has been employed as an crrhiiic in chronic 
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affections of the eyes, ears, or brain. It rvM 
formerly administered as an emetic and drastic 
purgative, but is dangerouslj’’ violent in its action. 

Euphrasy. See Eyebeight. 

Euphrates (Pefs. Ufratu, Heb. Phrat, Syr. 
Ephrat, Arab. Fiirat ) is the largest river in ^yestel•n 
Asia, and, -ndth the Tigris, fonns the most import- 
ant river-system of that part of the Continent. 
It has its source in the heart of Armenia in 
two branches — the Kara-Su (270 miles )_ and the 
Murad (300 miles), of which the former rises a few 
miles NE. of Erzerum, and the latter over 130 
miles to the east, near Lake A^'an — uniting in about 
39'’ N. lat. and 39" E. long., close to Keban Maadin 
(2661 feet above the sea). From here the united 
stream flows in a general southerly <|^irection, and 
breaks through the Tauims in a succession_ of 
rapids and cataracts for about 40 miles, emerging 
at Sumeysdt (the ancient Samosata), and pas.sing 
Bir, at which point it is 100 miles distant from 
the nearest shore of the Mediterranean. Flowing 
south, it separates for a considerable distance 
Mesopotamia from Syria and the deserts of Syrian 
Arabia ; then curving to the south-east, it flows on 
to Kuma, where it is joined by the waters of the 
Tigi'is ; and the joint river, taking the name of the 
Shat-el-Arab, empties itself by several arms (only 
one of which is navigable by large vessels) into the 
Persian Gulf, 60 miles below Basra, after a course 
of fully 1700 miles. The principal of its few 
tributaries after leaving the mountains are the 
Sajur on the right, and the Balik-su and Khabiir 
on the left bank, besides the Persian river Kanin, 
which enters the estuaiy at Mohammera. The 
cliief towns now on its banks are Sume 3 ’sat, Bir, 
Ana, Hit, and Hilla, Basra lying reallj'- on a creek 
a short distance from the main stream ; the river 
between Ana and Hit is studded with islands, 
many of them inhabited. The Euphrates is more 
or less navigable for light craft as far as Bir (nearlj' 
1200 miles) ; war- vessels can ascend to tlie junction 
at Kurna (120 miles), and Turkish government 
steamei-s make trips annually between Hilla and 
Balls while the river is in flood (April to August). 
In ancient times, when canals and embankments 
regulated the river’s inundations, these exercised 
the same beneficial eft'ect on the countrj' as those 
of the Kile on Egj’pt; but barelj' a hundredth of 
the old systeni is maintained to-day. Numerous 
remains of ancient cities are still to be traced near 
the banks, such as the famous site of Babj’lon, and 
the Bii-s Kimnid (see B.vbylojiia). 

Euphrates Koute to India.— Before the Suez 
Canal was constructed there was a difference of 
opinion which of the two ancient trade routes 
to India — that by Suez, or the other by waj' of 
Scanderoon and down the Euphrates A’'alle 3 - — was 
to be prefen-ed. In 1830 Captain F. E. Chesnej-, 
K. A., reported to government that the connection of 
the Mediterranean and Ked seas by the Suez Canal 
was practicable, in spite of the adverse verdict of 
Bonaparte’s engineers. In 1831 he enlarged his 
survey by descending the Euphrates, and estab- 
lished the fact that the river was navigable for 
vessels of moderate draught, at least as high up as 
Ana. In a report {On the Navigation of the 
Euphrates, 1833) he maintained that this was 
the shortest possible route to Bombaj', with less 
open sea than anj' other; that the country it 
would open out was rich in natural products, 
metals, wheat, cotton, silk, madder, &c. ; and that 
there was little opposition to be apprehended from 
the Arab tribes. His conclusions were supported 
by men of influence, such as Sir Stratford Canning, 
Sir E. Gordon, Lords Lansdowne and Eipon ; and 
in 1834 in the House of Commons Lord Althoiji 
brought in a gi'ant of £20,000, for the purposes of 


an exjredition to survej’ the Euphrates route, to 
which the India Board added £5000. - The expedi- 
tion, comprising engineers, sappei-s and miners, 
and artUlerj-men, started under (5hesnej'’s command 
in 1835, and after encountering much opposition 
from Ibrahim Pasha, and overcoming the onlj' 
serious natural obstruction on the route, the 140 
miles of rockj% mountainous country between Scan- 
deroon and the Upper Euphrates, thej’’ launched 
two iron steamers on the Great Eiver at Birejik, 
and began the descent, in March 1836. The channel 
was found to be difficult, but not impracticable ; 
and, though one steamer sank, its loss was due to a 
simoom of unusual violence, and not to the obstacles 
presented bj' the river-bed or currents. The other 
steamer safelj’’ reached the mouth, and the srirvej' 
irrstified Chesney’s predictions. No further step, 
however, was taken, either by government or fy 
private enterprise, until in 1856 a companj' was 
formed, chieflj’ ly the energy of Sir W. Andrew, 
for the constnretion of a railway along the route' 
alreadj’^ survej'ed. Adapting" himself to the new 
pliase of his scheme, Chesnej’' again went to the 
Levant, obtained a firmarr from the sultan, and 
■with the help of Sir John Macneill laid down a 
practicable route for the railway, bj’ which the 
passage from England to Karachi (Krrrrachee), the 
nearest port of India, would be 1000 miles shorter 
than bj’ waj’ of Suez. The immense political import- 
ance of the scheme, bj’ which Hither Asia would 
necessaiilj’ be subject to overwhelming British 
influence, was its destruction. Everything seemed 
settled, the concession was granted by the Porte, 
when, in deference, it is said, to the jealousies of 
foreim powers, Palmerston threw over the scheme. 
Another attempt in 1862, with a new companj’’ 
under the chairmanship of Lord Stratford de 
Eedcliffe, ended in a similar collapse, since govern- 
ment refused its countenance. As an alternative 
to the Suez Canal, and as an instrument for open- 
ing up a rich but neglected countiy, the Euphrates 
A'"alley route would still be a valuable channel of 
commercial and military communication for the 
British empire. 

See Chesney, Expedition for the Survey of the Mirers 
Euphrates and Tigris (1850); Narratives of the Eiqihralts 
Expedition (1868); Evidence before Select Commission 
(1872); also Eifc of General F. M. Chesney (1885); V. L. 
Cameron, Our Future Highvay (2 vols. 1888); and 
"W. F. Ainsworth, The Euphrates Expedition (1888). 

Eupliro'syiie (i.e. ‘the joj’ous one’), one of 
the Graces (q.v.). 

Elipliuisin, a term used in English literature 
to denote an affected and bombastic stjde of lan- 
guage, fashionable for a short period at the court of 
Queen Elizabeth and in the literature of the time. 
The word was formed from the title of the book 
which brought the style into vogue, the Euphves of 
John Lj’lj’ (q.v.). Euphuism is usually taken to 
have been an exaggeration of the prevailing Italian 
taste ; but Dr Landmann ( Der E'ujmnismm, Giessen, 
1881 ) has sought to prove that the peculiarities of 
Lj’ly’s stjde are directlj’ to be traced to Antonio 
de Guevara (1490-1545), Spanish court preacher, 
historiographer, bishop, and moralist. His chief 
work was an historical romance, based on the life 
and the meditations of hlarcus Aurelius, one Eng- 
lish translation of which bj' Lord Bemers appeared 
in 1531, another bj’ North (as The Dial of Princes) 
in 1558-67. This work, exceedinglj’ popular in the 
last-named translation, has the same characteristics 
of style as Euphuism, which has even been called 
Guevarism. In Holofemes . in Love's Labour 's 
Lost, and in Sir Pierej^ Shafton in the Monastery, 
Euphuism is caricatured. 

Ell'podn, a section of vegetarian beetles in the 
Tetramerous dirision. The gorgeous Kangaroo- 
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beetles of tropical Asia and Africa, the Donacete 
on water-plants, the species of Crioceris on lilies, 
asparagus, &c. are examples. Comparativelj’’ few 
are British. 

Eurasians is a convenient term for the offspring 
of Europeans and Asiatics, and- is chiefly used in 
India of the children by European fathers of Hindu 
mothers, and their descendants. It occui-s in A Few 
Local Sketches, by J. M. (Calcutta, 1844). — The 
term Eurasian is, also used in geographj’- for facts 
true of Europe and Asia (Eurasia) taken as one 
continent. 

Eure, a department of Normandy, immediately 
south_ of the department of Seine-Infeiieure, 
contains an area of 2290 sq. m. Pop. (1881) 
364,291; (1886) 358,829; the decrease has gone 
on steadily since 1846 (423,247), small famflies, 
often limited to one child, prevailing among all 
classes. The sm-face is generally level ; the highest 
point reaches only 790 feet. The principal river is 
the Seine. The Eure, from which this department 
derives its name, and the Eille, both affluents of 
the Seine, are the only other important rivers ; the 
Eure, which rises in the department of Orne, has a 
course of 141 miles, and is navigable for 54 miles. 
The climate is mild, moist, and foggy. Along the 
Seine the soil is in some parts sandj', stony, and 
barren, but the greater part is very fertile. The 
chief natural products are corn, hemp, flax, 
vegetables, and fruit, particularly apples and 
pears, from which lar^e quantities of cider and 
perry are made. The breeding of cattle, horses, 
and sheep is favoured by extensive meadows and 
pasture-lands. . Iron is found in considerable 
quantities. There are extensive iron and copper 
works and pin-manufacfories. Cotton goods, cloth, 
linen, paper, and beet-sugar also are manufactured. 
The demrtment is divided into five arrondisse- 
ments— ^vreux, Louviers, Les Andelys, Bernay, 
and Pont-Audemer. The capital is Evreux. 

ElU’e*et-Loir, a department of France, to 
the south of the preceding, with an area of 2260 
sq. m. Pop. ( 1872) 282,622 ; ( 1886 ) 283.719. It is 
watered mainly by the Eure in the north, and the 
Loir in the south. It is in general level, the east 
and south being occupied by high and extensive 
flats ; wliile in tlie west the scenery is finely varied 
by wooded hills and vallevs. The soil is fertile, and 
good crops of wheat and oats are raised, besides 
considerate quantities of vegetables and fruit ; 
cider is prepared, and some wine. Stock-raising 
also is of importance, and iron and a few other 
minerals are worked. The rivers, though not 
navigable, furnish valuable water-power for the 
numei'ous mills on their banks ; besides foundries, 
there are manufactories of beet-root sugar, cotton, 
wool, silk,- paper, boots, and hats. The department 
is divided into the four arrondissements of Chartres, 
Chilteaudun, Dreux, and Nogent-le-Rotrou, with 
the town of Chartres for capital. 

.Eureka, (1) a port and capital of Humboldt 
county, California, on Humboldt Bay, chiefly 
noteworthy for its mild, equable climate. It has 
several lumber-mills, and exports great quantities 
of redwood lumber from the giant forests around. 
Pop. 2639. — (2) A mining- town, capital of Eureka 
county, Nevada, 90 miles 63 ' rail S. of the 
Palisades station on the Central Pacific Pi<ail- 
road. Here are silver and lead mines. Pop. 4207. 

Euripides, the latest of the three great Greek 
tragedians, was bom at the time when the Pereian 
attack upon the freedom of Greece was being 
repelled rn a series of glorious victories ; and this 
fact is expressed in the stor 3 ' that he was bom 
480 B.C. at Salamis, whither the Athenians liad 
fled, and where the Persian fleet was defeated 
in that 3 ’ear. The fimt half of his life coincided 


■;r’ith the growth of the Athenian empire, the 
second with its decline. /Esclrelus, the firet of 
the three tragedians, a man of Jortv when Euri- 
pides was born, probabl}' had died before Eurii^ides 
produced his first pla}' — at which time Sophocles 
had already been thirteen 3 'ears before the public, 
and Aristophanes, the comedian, who was to be 
the constant opponent of Eutipides, was not 3 -et 
bom. Euripides was the son of wealth 5 ’- parents, 
who probably had made their fortune b)' trade, for 
Aristophanes {Ach. 478, Fan. 840) banters him on 
the subject with jests Avhich would have been 
pointless had the 3 ' not contained some truth. Tradi- 
tion sa 5 fs that his father intended him to compete 
in the national athletic festivals of Gfeece ; and 
this may account for Eurmides’ pronounced dislike 
of athletes (Frag. 284). He then took to painting, 
but, like Thiophile Gautier, abandoned it for 
literature ; and he has indeed the painter’s e 3 ’e for 
an effective situation. Tradition represents him as 
the friend of Socrates, and the pupil of Prodicus, 
Protagoras, and Anaxagoras ; and he does more 
than once reproduce in his pla 3 's Anaxagoras’ 
doctrine of the origin of all things from the wedlock 
of Earth and Air (cf. Frag. 836, 890, 935 ; Ar. Fan. 
892 ). He is said to have been manied twice, and to 
have had three sons. Scandal has been bus 3 - with 
his wives, but there can be no truth in it, otherwise 
we should have heard of it from Aristophanes ; and 
his reputation as a woman-hater is not confirmed 
b 3 ' an impartial study of his pla 3 ’S. How manj' 
dramas he wrote we clo not know, but the names 
and some fragments of about eighty are known 
to US, and of these eighty we possess eighteen com- 
plete. He won the tragic prize only five times, and 
he died 406 B.C. at the court of Archelaus, king of 
Macedonia. His habits rvere those of the scholar 
and the recluse. He was one of the first and the 
few private persons in Greece to possess a library 
(cf. Hipp. 452, 954; Iph. A. 798; Ale. 962; F7-ag. 
629 ; Ar. Fafi. 943, 1403 ). He took no such part rn 
public life as did A£sch 3 ’lus and even Sophocles. In 
politics he was a moderate, approving ot denrocrac}' 
(Fj-ag. 628), but not of demagogues (Fee. 132, 254). 
His views of life on the whole were pessimistic : 
he did not share Aristoirhanes’ romantic illusions 
as to the jrast, and the contemplation of the future 
could bring no comfort in an age when the doctrine 
of progress had not as 3 ret been formulated. The 
inrmoralities of the accepted rrrytholog 3 ' shocked 
hiirt as well as other thinkers ; but his philosoply' 
sufficed neither to shake off the old religion nor to 
reconcile him to it. The names and probable order 
of the surviving plays are : Alcestis, Medea, Hipipo- 
lytns, Hecttha, Andromache, Suppliccs, Heraclida’, 
iroades, Helena, Phamissa;, Orestes; the Baecha: 
and Ipthigenia in A^dis were put on the Athenian 
stage onl}- after the author’s death ; and it is un- 
certain to what period belonged the Ion, Heretdes 
Furens, Iphigenia in Tauris, Eleetra, and Cyclops, 
whilst it is doubtful whether the Fhesus is genuine. 
Whereas the characters in the pla 3 's of A^sclydus 
and .Sophocles had been heroic in their proportions 
and greater than life, Euripides set to work to be 
human. And in this we have the secret both of his 
success and of his failure : of his failure, becaitse he 
made the mistake of inragining human life to be the 
sante thing as ever 3 ‘da 3 ' life ; of Iris success, because 
in his treatment of everyda 3 ’ motives and emotions he 
was, ‘with his droppings of warm tears,’ the ‘most 
tragic of the poets.’ His skill as a plav'wright is 
of fire highest order ; he can construct jrlots v hich 
are excitrng bevond an 3 'thing attempted b 3 ’ his 
predecessor's, and he has air unerring instinct for a 
‘situation.’ But he has all the unscrrrpnlousness 
of the practical plai'wright : in his consuming desire 
to get on to the situation as rapidty as possible, 
and to bring the curtain down sharp oir it, he 
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substitutes a bald prologue for a proper exposition, 
and, instead of working out the d&ouement, makes 
a Deus cx machinCi cut the knot of the situation. 
For the sake of the same all-important considera- 
tion he will sacrifice consistency in character-draw- 
ing, and transgress all the bounds of artistic self- 
restraint. His popularity increased, indeed we 
might almost say began, after his death ; his plays 
were ‘ revived ’ on the sta^e more frequently than 
those of /Eschjdus or Sophocles ; they fill a much 
larger place in the mind of Aristotle, as appears 
from his Poetics, than those of the other two 
tragedians ; and the number of his plays that have 
survived is gieater than both theirs put together. 
Nor can we ascribe this wholly to a decline in taste, 
when we remember that Euripides was a favourite 
witli Theocritus, Virgil, Ovid, Horace, Milton, and 
Browning. The oldest ]\ISS. known to us go back 
only to the 12th century, and are veiy cornipt. 
The cditio primeps (Florence, 1496) contains only 
four plays; the Aldine (1503), eighteen. The 
critics who have done most for the text are Per- 
son (1797), Elmsley (1813), G. Hermann (1838), 
C. Badhani (1851). The most convenient text is 
that of A. Nauck (Leip. 1885). 

Eiiri'pus. See Chalcis, Euboja. 

Eliroc'lydoil, in the A.V., following the 
ordinary Greek text, was the tempestuous wind by 
which St Paul’s ship was wrecked (Acts, xxvii. 14). 
The revised translation, taking the Greek reading 
curaldyon, has Exiramiilo, ‘a north-easter.’ This 
is sometimes identified with the Bora (q.v.). 

Euro'pa, the daughter of the Phomician king 
Agenor, whom Zeus, in the form of a bull, bore off 
to Crete, where she became the mother of Minos, 
Rhadamanthus, and Sarpedon. 

Europe* Europe is historically and politically 
by far the most important of the five great divisions 
of the world. It is, however, next to Australasia, 
the smallest in area, though, in proportion to its size, 
the most densely peopled. Geographers are agreed 
that, apart from its history and significance for the 
history of civilisation, it should be regarded rather 
as_ a peninsula of Asia, or as a portion of the great 
joint Eurasian continent ; in regard to physical 
geograpliy, fauna, and flora, it is difficult to draw 
a sharp line between Europe and Asia. On three 
sides_ Europe is bounded by sea — north by the 
Arctic Ocean, west by the Atlantic, south by tlie 
Mediterranean, Sea of Marmora, and Black Sea. 
But on the east the Urals, Ujal River, and Cas- 
pian, though commonly assumed as the boundary 
towards Asia, do not mark a precise limit in respect 
of climate, flora, fauna, or physical conditions 
generally (see this discussed at Asi.v) ; and actually 
the governments of Perm and Orenburg in Russia 
in Europe extend far beyond the Urals. Between 
the Caspian and the Black Sea, the ridge of the Cau- 
casus seems a convenient dividing line between 
Europe and Asia, but the Manytcli depression is 
really, from the geographical point of view, a more 
coiTect boundary ; phyrsically the whole lieutenancy 
of the Caucasus is part of Asia (q.v.). It is more 
curious that North Africa and South Europe are 
very closely related in many respects, geological and 
biological. It has even been said that the moun- 
tains of Auvergne divide northern France more 
sharply from Provence than the MediteiTanean 
does southern Provence from ^Morocco and Algiers. 
But in current usage Europe is bounded on tliree 
sides by sea, and elsewhere by the Kara River, the 
Ural Mountains, Ural River, Caspian, and the 
Caucasus. 

Various etymologies have been proposed for the 
name Europe. The old mythological one was that 
it was named from Europa (q.v.)— why, was not 
very clear. Another was that it came from Eurus, 


the south-east wind. A third, given by Hermann, 
notes tliat the name is first applied, not to the whole 
continent, but (in the Homeric Hymn to Apollo) to 
the mainland of Thrace, as distinguished from the 
Peloponnesus and the (jreek islands, and suggests 
that Europe therefore means Broad Land (cwj-hs 
dps, ‘broad face’). Of late the tendency is to 
assume that the name was first given by Phoenician 
traders, and is from the word Erebh, ‘ darkness ’ — 
i.e. the land of sunset, of the west. The area to 
which the name of Europe was applied gi-ew with 
the extension of Greek geographical knowledge. 

Europe has a total length from Cape St Vincent 
on the soutli-west to the mouth of the Kara River 
on the north-east of 3400 miles ; and from North 
Cape in Norway to Cape Matapan, the southern- 
most point of Greece, a total breadth of 2400 
miles. The continent of Europe, iirespective of 
islands, lies within 36° 20' — 71°. 10' N. lat., and 9° 
.30' W. — 66° 30' E. long. Its area is estimated 
at 3,800,000 sq. m., being about a third of that of- 
Africa, a fourth of that of America, and a fifth of 
tliat of A.sia. It does not gi-eatly exceed the total 
area of the United States. Its indented coast-ljne 
is more extensive in proportion to its size than tliat 
of any other gi-eat natural division of the globe, 
and is estimated to measure little less than 50,000 
miles. This is caused by its gi’eat irreOTlarity, 
and the number of deep inlets and gulfs which 
penetrate its surface. It has a population of 
nearly 330,000,000, which gives an average of 
nearly 87 for every square mile. 

The body of the European continent divides itself 
naturally into two great portions — the gi-eat plain 
in the north-east, and the highlands from near the 
centre towards the south-west, the mountainous 
peninsula of Scandinavia lying apart from either. 
(See the accompanying physical map of Europe.) 
The plain occupies about two-thirds (2,500,000 sq. 
m.) of the entire extent of the continent. It reaches 
from the eastern boundary of Europe, north to the 
shores of the Arctic Ocean, south to the Caucasus 
and the Black Sea, and westward over the whole 
extent of the continent; gradually, however, be- 
coming nanower towards the west. In shape 
this plain resembles a triangle ; its base rests on the 
eastern boundaiy, and it way be said to reach its 
apex on the shores of Holland. It separates the 
two mountain-systems of Europe — the Scandi- 
navian system (highest summit 7566 feet) on the 
north, and on the south the sj^stem of southern 
Europe. The mass of the Alps, covering an area of 
nearly 100,000 sq. m., forms the centre of the moun- 
tain-system of southern and western Europe, and 
stretches down on four sides towards France, Ger- 
many, Hungaiy, and Italy ; the highest summit 
being 15,732 feet. The otiier chief mountain- 
masses are the Carpathians (8343 feet) tlie Bal- 
kans (9750), the Apennines (9574), the Pyrenees 
(11,170), and the Sierra Nevada (11,660), and in 
Sicily, Etna (10,850). The highest inhabited spot 
in Europe is, since 1882, tlie observatory on Etna 
(9075 feet), nearly 1000 feet higher than the hospice 
of the Great St Bernard. See Albs, Apennixes, 
Balkan, Carpathians, Pyrenees, &c. 

Europe is suiTounded by water on three sides. 
The V hite Sea conies in from the Arctic Ocean ; 
the German Ocean and the Mediterranean from the 
Atlantic. The most important peninsulas are in 
the north Scandinavia, and in the south the 
Crimea, Turkey and Greece, Italy, and Spain. 
With tlie exception of Iceland, the' islands cluster 
closely round the mainland, the chief being Great 
Britain and Ireland, Iceland, Nova Zcmbla, Sar- 
dinia, Corsica, and Crete (Candia). The lakes-of 
Europe are small as compared with those of Africa 
or America, the largest being Ladoga and Onega in 
Russia, and Wener in Sweden. The A'’olga ( 1977 
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miles), the Danube (1740), the Ural (1450), the 
Don (1125), the Kama (1055), the Petchova (975), 
and the Rhine (765) are the largest rivers ' of 
Europe. 

Tlie details of the geograph}^ of Europe are_ given 
under the names of its several political divisions, 
and of its lakes, rivers, and mountains. 

Geology . — The oldest rocks of Europe — viz. the 
Archa3an and Pateozoic — occupy the most con- 
tinuous area in the northern part of the continent. ‘ 
Thus, they extend over all the Scandinavian 
peninsula, Finland, and a considerable portion of 
northern Russia. In western Europe they are 
likewise well developed, as in the British Islands, 
which (if we except the midlands, and the eastern 
and south-eastern parts of England) maj^ be said to 
be mainly composed of Archfean and Palieozoic 
rocks. Similar rocks cover extensive areas in 
Brittany, in central France, and in the Iberian 
peninsula. In central Europe they occur for the 
most part in sporadic areas of limited extent, which | 
upon a geological map look like islands surrounded 
by younger strata than themselves. One of the 
largest of those areas is that which stretches from j 
the north of France through the Ardennes and 
southern Belgium into Rhenish Prussia, AVest- 
phalia, and Nassau. Another considerable tract 
occupies most of Bohemia, and smaller areas are 
met with in most of the mountain-ranges of Ger- 
many and Austria-Huhgaiy. Areluean and Palse- 
ozoic rocks likewise appear to form the nuclei of 
the Pyrenees, the Alps, and the Caucasus, while 
the' Ural range is exclusively composed of such 
rocks. In the maritime regions of the Mediter- 
ranean, crystalline schists and Paleozoic strata are 
sparingly' met with, as in southern and eastern 
Spain, in Sardinia, and Corsica. Considerable 
tracts of schistose rocks, however, extend through 
Turkey, and appear in manj' of the islands of the 
Aigean Sea, as well as in southern Greece, southern 
Itiuy, &c. Having mentioned the main areas at 
which these oldest rocks appear at the surface, it is 
not necessai'y to refer to the distribution of the 
Mesozoic and Cainozoic' strata, save in the most 
.general terms. They are confined chiefly to the 
low grounds of the continent, although now and 
again, as in the Pyrenees, the Alps, and the 
Caucasus, they rise to great elevations. It may 
be added also that they enter into the composition 
of not a few other hilly regions, such as the Car- 
pathians, the Apennines, the high grounds of Herze- 
govina, Albania, &c. Accumulations of Pleistocene 
and Recent age are met with alike in mountainous 
and lowland regions. They are developed most 
continuously in the low giounds of central Europe 
— extending from the bordera of the North Sea 
across Germany far into Russia. They likewise 
form enormous tracts of flat land bordering on the 
Black Sea, the Sea of Azov, and the Caspian. The 
alluvial lands through which the great rivere of 
Europe flow belong to the same division of geo- 
logical time, while the glacial deposits which form 
the under-soils throughout a large part of northern 
Euroiie, and which reappear in the mountain -valleys 
of more southern regions, are all likewise included 
amongst Pleistocene and Recent accumulations. 

Geologists are not yet agreed as to the origin of 
the Archrean rocks, and it is altogether premature, 
therefore, to speculate U2)on tliepTij'sical conditions 
of Europe at the period of 'their formation. All we 
know for certain is that the earlie.st land-surfaces, 
of the fonner existence of which no doubt can be 
entertained, were composed of Archajan rocks. 

Leaving the Archaean, we find that the next 
oldest strata are those which were accumulated 
during the Cambrian period, to which succeeded 
the Silurian, the Devonian and Old Red Sandstone, 
the Carboniferous, and the Permian periods — all 


represented by great thicknesses of strata, which 
overspread wide regions. 

Now, at the beginning of the Cambrian period, 
we have evidence to shoiy that the primeval ridge 
which was subsequently to become the continent of 
Europe was still largely under water, the drj' land 
being massed chiefly in the north. At that distant 
date a broad land-surface extended from the Outer 
Hebrides north-eastwards through Scandinavia, 
Finland, and northern Russia. How much farther 
north and north-west of the present limits of Europe 
that ancient land may have spread we cannot tell, 
but it probably occiyiied wide regions which are 
now submerged in the shallow waters of the Arctic 
Ocean. In tlie north of Scotland a large inland sea 
or lake existed in Cambrian times, and there is 
some evidence to suggest that similar lacustrine 
conditions may have obtained in the AA'^elsh area at 
the beginning of the iieriod. South of the northern 
land lay a shallow sea covering all middle and 
southern Europe. That sea, however, was dotted 
here and there with a few islands of Areluean 
rocks, occui>ying the site of what are now some of 
the hills of middle Germany, such as the Riesenge- 
birge, the Erzgebirge, the Fichtelgebirge, &c. , and 
possibly some of the Areluean districts of France 
and the Iberian peninsula. 

The succeeding period was one of eminentlj' 
marine conditions, the wide distribution of Silurian 
strata showing that, during the accumulation of 
these, enormous tracts of the present continent of 
Europe were overflowed by the sea. None of these 
deposits, however, is of truly oceanic origin. They 
appear for the most part to have been laid down 
in shallow seas, which here and there may have 
been moderately deep. During the formation of 
the Lower Silurian the whole of the British area, 
with the exception perhaps of some of the Arohoean 
tracts of the nortli-west, seems to have been under 
water. The submergence had commenced in Cam- 
brian times, and was continued up to the close of 
the Lower Silurian period. During this long-con- 
tinued period of submergence volcanic activity 
manifested itself at various points — Great Britain 
and Ireland being represented at that time by 
groujrs of volcanic islands, scattered over the 
site of what is now AA’'ales, and, e.xtending west- 
ward into the Irish region, and northward into 
the districts of Cumbenand and south Ayrshire. 
Towards the close of the Lower Siluiian jieriod 
considerable earth-movements took place, which 
had the effect of increasing the amount of diy land, 
the most continuous mass or masses of which still 
occupied the northern and north-western part of 
the continent. In the beginning of Upper Silurian 
times a broad sea covered the major portion of 
middle and pnobably all southern Europe. Numer- 
ous islands, however, would seem to have existed 
in such regions as Wales, the various tracts of 
older Palreozoic and Archrean rocks of south Ger- 
many, &c. Many of these islands were partially, 
and "some entirely, submerged before the close of 
Silurian times. 

The next gi-eat period — that, namely, which 
witnessed the accumulation of the Devonian and 
Old Red Sandstone strata — ^was in- some respects 
strongly contrasted to the preceding jieriod. The 
Silurian rocks, as already mentioned, are eminenth- 
marine. The Old Red "Sandstones, on the other 
iiand, appear to have been accumulated chiefly 
in great lakes or inland seas, and they betoken 
therefore the fonner existence of extensive lands, 
while the contempoi'aneous Devonian strata are of 
marine origin. Towards the close of the L'pper 
Silurian ireriod, then, we know that considerable 
upheavals ensued in western and north-we.stem 
Europe, and wide stretche.s of the Silurian sea- 
bottom were converted into dry land. The geo- 
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gi-apMcal distribution of the Devonian in Europe, 
and the relation of that sj-stem to the Silurian, 
show that the Devonian sea did not cover so broad 
an expanse as that of the Upper Silurian. The sea 
had shallowed, and the area of dry land had in- 
creased, when the Devonian strata began to accumu- 
late. In trying to realise the conditions that 
obtained during tlie formation of tlie Devonian 
and Old Ked Sandstone, we may picture to our- 
selves a time when the Atlantic extended eastwards 
over the south of England and the north-east of 
France, and occupied the major portion of central 
Europe,- sweeping north-east into Russia, and how 
much farther we cannot fell. North of that sea 
stretched a wide land-surface, in the hollows of 
which lay great lakes or inland seas,_whieh seem 
now and again to have had communication with 
the open ocean. It was in these lakes that the 
Old Red Sandstone was accumulated,_ while the 
Devonian or marine rooks were formed in the wide 
waters lying to the south. Submarine volcanoes 
were active at that time in Germany ; and similarly 
in Scotland numerous volcanoes existed, such as 
those of the Sidlaw Hills and the Cheviots. 

The Carlnmiferous system contains the record of 
a Iona and complex series of geographical changes, 
but the chief points of importance in the present 
rapid review may be very briefly summed up. In 
the earlier part of the period marine conditions 
prevailed. Thus, we find evidence to show that 
the sea extended farther north than it did during 
the preceding Devonian period. During the forma- 
tion of the mountain-limestone, a deep sea covered 
the major portion of Ireland and England, but 
shallowed off as it entered' the Scottish area. A 
few rocky islets were all that represented Ireland 
and England at that time. Passing eastwards, the 
Carboniferous sea appears to have covered tlie low 

S ounds of middle Europe and enormous tracts in 
ussia. The deepest part of the sea lay over 
the Anglo-Hiberniau and Franco-Belgian areas; 
towards the east it became shallower. Probably 
the same sea swept over all southern Europe, but 
many islands may have diversified its surface, as in 
Brittany and central France, in Spain and Portugal, 
and in the various areas of older Palreozoic and 
Archa^n rocks in central and south-east Europe. 
In the later stages of the Carboniferous period, the 
liniits of the sea were much circumscribed, and 
wide continental conditions supervened. Enormous 
marshes, jungles, and forests now overspread the 
newly -formed lands. Another feature of the Car- 
boniferous was .the great number of volcanoes — 
submarine and subaerial — which were particularly 
abundant in Scotland, especially during the earlier 
stages of the period. 

The rocks of the Permian period seem to have 
been deposited chiefly in closed basins. When,, 
owing to the movement of elevation or upheaval 
which took place in late Carboniferous times, the 
carboniferous limestone sea had been drained 
away from extensive areas in central Europe, wide 
stretches of sea still covered certain considerable 
tracts. These, however, as time went on, were 
eventually cut off from the main ocean and con- 
verted into great salt lakes. Such inland seas 
overspread much of the low-lying tracts of Britain 
and middle Germany, and they also extended over 
a broad space in the north-east of Russia. It was 
in these seas tha,t the Permian strata were accumu- 
lated. The period, it may be added, was marked 
by the reappearance of volcanic action in Scotland 
and Germany. 

So far, then, as our present knowledge goes, 
that part of the European continent which was the 
earliest to be evolved lay towards the north-west 
and north. All through the Pakssozoic era a land- 
surface would seem to have endured in that direc- 


tion — a land-surface from the denudation or Avear- 
ing down of Avhich the marine sedimentary forma- 
tions of the bordering regions Avere derived. But, 
Avhen Ave reflect on tlie great tliickness and hori- 
zontal e.xtent of those sediments, Ave can hardly 
doubt that the primeval land must have had a 
much Avider range toAvards the north and north- 
west than is the case AA’ith modern Europe. . The 
lands from Avhich the older Palieozoic marine sedi- 
ments of the British Islands and Scandinavia Avere 
obtained must, for the most part, be now sub- 
merged. In later Palmozoic times land began to 
extend in the Spanish peninsula, northern France, 
and middle Europe, the denudation of Avhich 
doubtless furnishecl materials for the elaboration 
of the contemporaneous strata of those regions. 
Southern Europe is so largely composed of Meso- 
zoic and Cainozoic rocks that Ave can say A-ery 
little as to the condition of that area in Pateozoic 
times, but the probabilities are that it continued 
for the most part under marine conditions. In feiv 
AA’ords, then, we may' conclude, that, U’hile after 
Arcluean times diy land prevmled in the north 
and north-Avest, marine conditions predominated 
farther south. Ever and anon, however, the sea 
A’anished from*AAride regions in central Europe, and 
Avas replaced by terrestrial and lacustrine con- 
ditions. Further, as none of the Palmozoic marine 
strata indicates a deep ocean, but all consist for 
the most part of accumulations formed at moder- 
ate depths, it folloAvs that there must have been 
general subsidence of our area to alloAv of their 
successive deposition — a subsidence, hoAA'ever, 
Avliich was freq^uently interrupted by long pauses, 
and sometimes by movements in the opposite 
direction. 

The first period of the Mesozoic era — viz. the 
Triassic — Avas characterised by much the same 
kind of conditions as obtained tOAvards the close 
of Palieozoic times. A large inland sea then 
coA'ered a considerable portion of England, and 
seems to have extended north into the south of 
Scotland, and across the area of the Irish Sea into 
the north-east of Ireland. Another inland sea 
extended AvestAvard from the ThiiringerAA-ald across 
the 'Vosges into Fi-ance, and stretched nortliAvards 
from the confines of SAvitzerland over u-hat are 
noAv the Ioav grounds of Holland and northern 
Germany. In this ancient sea the Harz Moun- 
tains formed a rock.y island. "While terrestrial 
and lacustrine conditions thus obtained in central 
and northern Europe, an open sea e.xisted in the 
more southerly regions of the continent. ToAA'ards 
the close of the period submergence ensued in the 
English and Gemian areas, and the salt lakes 
became connected AAuth the open sea. 

During the Jurassic period tlie regions noAV occu- 
pied in Britain and Ireland by the older rocks 
appear to haA’e been chiefly dry land. Scotland 
and Ireland, for the most part, stood above the 
sea-level, AA'hile nearly all England aa'us under 
water — the hills of Cumberland and Westmor- 
land, the Pennine chain, Wales, the heights of 
Dei’on and CornAA’all, and a ridge of Palaaozoic 
rocks Avhich underlies London being the chief 
lands in south Britain. The same sea overfloAved 
an extensive portion of Avhat is noAV the continent. 
The older rocks in the north-Avest and north-east 
of France, and the central plateau of tlie same 
countiy, formed drj' land ; all tlie rest of that 
country was submerged. In like manner the sea 
coATred much of eastern Spain. In middle Eurojie 
it overlioAved nearly all the Ioav gi-ounds of north 
Germany, and extended far east into the heart of 
Russia. It occupied the site of the Jura Moun- 
tains, and passed eastAvard into Bohemia, Avhile 
on the south side of the Alps it spread over a 
large part of Italj', extending eastivards so as to 
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submerge a broad area in Austria-Hungary and 
the Balkan peninsula. Thus the northern lati- 
tudes of Europe continued to be the site of the 
chief land-masses, wliat are now the central and 
southern portions of the continent being a great 
archipelago with ' numerous islands, large and 
small. 

The .Jurassic rocks, attainiiig as they do a thick- 
ness of several thousand feet, point to very con- 
siderable subsidence. The movement, however, 
was not continuous, but ever and anon was inter- 
rupted by pauses. Taken as a whole, the strata 
appear to have accumulated in a comparatively 
shallow sea, which, however, was sufficiently deep 
in places to allow of the growth, in clear water, 
of coral reefs. 

Towards the close of the Jurassic period a move- 
ment of elevation ensued, which caused the sea to 
retreat from wide areas, and thus, when the Cre- 
taceous period began, the British region was chiefly 
dry land. Middle Europe would seem also to have 
participated in this upward movement. Eventu- 
ally, however, subsidence again ensued. Most of 
what are now the low grounds of Britain were 
submerged, the sea stretching eastwards over a 
vast region in middle Europe, as far as the slopes 
of the Urals. The deepest part of this sea, how- 
ever, was in the west, and lay over England and 
northern Erance. Farther east, in what are now 
Saxony and 'Bohemia, the waters were shallow, 
and gi'adually became silted up. In the Mediter- 
ranean basin a wide open sea existed, covering 
large sections of eastern Spain and southern 
France, overflowing the site of the Jura Moun- 
tains, diwvning most of the Alpine lands, the 
Italian peninsula, the eastern bordem of the 
Adriatic, and Greece. In short, there are good 
grounds for believing that the Cretaceous Mediter- 
ranean was not only much broader than the present 
sea, but that it extended into Asia, overwhelming 
vast remons there, and communicated with the 
Indian Ocean. 

Summing up what we know of the principal 
geographical cnanges that took place during the 
Mesozoic era, we are impressed with the fact .that, 
all through those changes, a wide land-surface 
persisted in the north and north-west of the Euro- 
pean area, just as was the case in Palreozoic times. 
The highest gi-ounds were the Urals and the up- 
lands of Scandinavia and Britain. In middle 
Europe the Pyrenees and the Alps were as yet 
inconsiderable heights, the loftiest lands being 
those of the Harz, the Riesengebirge, and other 
regions of Palteozoic and Archrean rocks. The 
lower parts of England and the great plains of 
central Europe were sometimes submerged in the 
waters of a more or less continuous sea; but 
ever and anon elevation ensued, and the sea was 
divided, as it were, into a series of great lakes. 
In the south of Europe a Mediterranean sea would 
appear to have endured all through the Mesozoic 
era — a Mediterranean of considerably greater 
extent, however, than the present. Thus we see 
that the main features of our continent were 
alread}’’ clearly outlined before the close of the 
Cretaceous period. The continental area then, as 
now, consisted of a wide belt of high ground in 
the north, extending roughly from soutli-west to 
north-east ; south of this, a vast stretch of low 
grounds, sweeping from west to east up to the 
foot of the Urals, and bounded on the south by an 
irregular zone of land having approximately the 
same trend ; still farther south, the maritime 
tracts of tlie Mediterranean basin. During periods 
of depi'ession the low grounds of central Europe 
were invaded by the sea, the irregular zone of land 
lying immediately to the south was partially sub- 
merged, and so converted into groups of islands, 


and the Mediterranean at the same time extended 
north over many regions which are now dry land. 
It is in these two lorv-lying tracts, therefore, and 
the country immediately adjoining them, that the 
Mesozoic strata of Europe are chiefly developed. 

A general movement of upheaval supervened at 
the close of the Cretaceous period, and the sea 
rvhich, during that period, overflowed so much of 
middle Europe had largely disappeared before the 
beginning of Eocene times. The southern portions 
of the continent, however, were still mostly under 
water, while great bays and arms of the sea ex- 
tended northwards now and again into central 
Europe. On to the close of the Miocene period, 
indeed, southern and south-eastern Europe con- 
sisted of a series of irregular straggling islands and 
peninsnlas washed by the waters of a genial sea. 
Towards the close of early Cainozoic times, the 
Alps, which had hitherto been of small importance, 
were greatly upheaved, as were also the Pyretrees 
and the Carpathians. The floor of the Eocene sea 
in the Alpine region was ridged up for marry 
thousands of feet, its deposits being folcled, twisted, 
inverted, and metamorphosed. Another great ele- 
vation of the same area was effected after the 
Miocene period, the accurrrulations of that period 
now forming considerable mountains along the 
northern flanks of the Alpine chain. Notwith- 
standing these gigantic elevations in south-central 
Europe — perhaps in consequence of them — the 
low-lying tracts of what is now southern Errrope 
continued- to be largely submerged, and even the 
middle regions of the continent were now and 
again occupied by broad lakes which sometimes 
communicated with the sea. In Miocene times, 
for example, an arm of the Mediterranean ex- 
tended up the Rhone valley, and stretched across 
the north of Switzerland to the basin of the 
Danube. After the elevation of the Miocene 
strata, these inland stretches of sea disappeared, 
but the Mediterranean still overflowed wider 
areas in southern Europe than it does in our day. 
Eventually, however, in late Pliocene times, the 
bed of that sea experienced considerable elevation, 
newer Pliocene strata occurring in Sicilj’- up to a 
height of 3000 feet at least. It was probably at 
or about that period that the Black Sea and the 
Sea of Azov retreated from the wide low grounds 
of southern Russia, and that the inland seas and 
lakes of Austria-Hungary finally vanished. 

The Cainozoic era is distinguished in Europe for 
its volcanic phenomena. The grandest eruptions 
were those of Oligocene times. To that date be- 
long the basalts of Antrim, Mull, Skye, the Faroe 
Islands, and the older series of volcanic rocks in 
Iceland. These basalts speak to us of prodigious 
fissure eruptions, when molten rock welled up 
along the lines of great cracks in the earth’s crust, 
flooding wide regions, and building up enormous 
plateaus, of which we now behold the merest frag- 
ments. The ancient volcanoes of central France, 
those of the Eifel country and many other places 
in Germany, and the volcanic rocks of Hungary 
are all of Cainozoic age ; while, in the south of 
Euroxre, Etna, Vesuvius, and other Italian vol- 
canoes date their origin to the later stages of the 
same great era. 

Thus before the beginning of Pleistocene times 
all. the main features of Europe had come into 
e.xistence. Since the close of the Pliocene period 
there have been many great revolutions of climate ; 
several verj' considerable oscillations of the sea- 
level have taken place, and the land has been 
subjected to powerful and long-continued erosion. 
But the greater contours of the surface which 
began to appear in Palmozoic times, and which in 
Mesozoic times were more strongly pronounced, 
had been fully evolved by the close of the Pliocene 
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period. Tlie most remarkaUe geogi-apliical changes 
■which have taken place since then have been suc- 
ce.ssive elevations and depressions, in consequence 
of which the area of the continent has been alter- 
nately increased and diminished. At a time well 
within tlie human period the Britisli Islands have 
been united to themselves and the continent, and 
the diy land has extended north-west and north, 
so as to include Spitzbergen, the Faroe Islands, 
and perhaps Iceland. On the other hand, the 
British Islands have been within a recent period 
largely submerged. 

The general conclusion, then, to which we are 
led by a review of tlie greater geograpbical changes 
through which the European continent has passed 
is simply this — that the substructure upon which 
all the sedimentar 5 ' strata repose is of primeval 
antiquity. The dry lands are built up of rocks 
which have been accumulated over the surface of 
a gi-eat wrinkle of the earth’s crust. There have 
been endless movements of elevation and depres- 
sion, causing minor deformations, as it were, of 
that wrinkle, and inducing constant changes in 
the distribution of land and water; but no part 
of the continental ridge has ever been depressed to 
an abysmal depth. Tlie ridge has endured through 
all geological time. We can see also that the 
land has been evolved according to a definite plan. 
Certain marked features begin to appear very early 
in Palffiozoic times, and become more ani more 
pronounced as the ages roll on. All the countless 
oscillations of level, all the myriad changes in the 
distribution of land and ivater, all the earthquake 
disturbances and volcanic eruptions — ^in a word, all 
tlie complex mutations to which the geological 
record bears witness — have had for their end the 


completion of one grand design, 
Climate, Flora, and Faui 


Fauna . — In respect of 


climate, by far the greater portion of tlie area of 
Europe belongs to the northern section of the tem- 
perate zone, though parts of Norway, Sweden, and 
Kussia lie within the Arctic Circle. The southern 
parts of Spain, Sicily, and Greece are some twelve 
degrees from the northern tropic. See Rainfall, 
Terrestrial Temperature. 

The natural history of Europe very much agrees 
with that of the coiTesponding latitudes of Asia. 
The natural history of the European countries on 
the Mediterranean Sea is very similar to that of 
Asia Minor and of North Africa. The natui-al 
history of the more northern regions of Europe 
resembles that of the great plains of Central Asia 
and Siberia. The most northern regions have the 
strictly arctic flora and fauna common in a great 
measure to all the arctic and sub arctic regions; 
whilst the n.atural histoiy of the most southeni 
countries assumes a subtropical character. 

The temperature of the western and northern 
parts of Europe being raised by the Gulf Stream 
and the winds from the great mass of dry and 
desert land in Africa above what is elsewhere found 
in similar latitudes, the flora .and fauna exhibit a 
corresponding character, affected, however, by the 
gi'eat amount of moisture derived from the Atlantic 
Ocean, and also to a still gi-eater degiee by the 
comparative uniformity of temperature which the 
proximity of the ocean produces. The effect of the 
last-mentioned causes is so great that the northem 
limit of some plants is sooner reached on the sliores 
of the Atlantic than in the more central parts of 
Europe, where the wintem are mucli colder, and 
the average temperature of the year is lower. Of 
this the vine and maize are notable examples. 
Plants which require a mild winter will not grow 
in the north— and scarcely even in the centre of 
Europe — but they adv.ance .along the western coast 
under the influence of the maritime clim.ate. Thus, 
the myrtle — although not indigenous— gi-ows even 


in the south of England. Amongst plants the 
date palm, and amongst animals a species of ape, 
are found in the south of Europe (the ape only 
on the Rock of Gibraltar) ; whilst some strictl)’ 
African birds are frequent visitants, and many 
birds — as the cuckoo, swallow, &c. — are common 
to Europe and Africa, inhabitants in summer even' 
of very northern regions, and retuming in winter to 
the wann south. 

Of the plants now most commonlj’ associated in 
our thoughts with the southern countries of Europe, 
many have probably been introduced from Africa 
or from the East. This has probably been the case 
even with the myrtle, and certainly has been the 
case with the vine, the olive, the orange, lemon, 
&c., the fig, the peach, the almond, the apricot, &'c. 
Some of the most extensively cultivated fruits are 
certainly indigenous to Eurojie, as the apple, pear, 
plum, and cherry, although even of these the first 
improved varieties may have been introduced from 
the earlier seats of civilisation in the East. Among 
the wild animals of Europe at the present day, the 
bison is still reckoned ; and the ox existed at no 
veiy remote period in a tnily wild state. Tlie 
reindeer inhabits the extreme north of Europe; 
the elk, the stag, the fallow-deer, and the roebuck 
are found in more southem regions ; the ibex 
or bouqnetin exists on the high central moun- 
tains ; two species of antelope — ^tlie chamois of the 
Alps, and the saiga of the Russian plains — connect 
the Europe.an fauna with the Asiatic and African. 
Of mammals peculiar to this part of the paliearctio 
region, the most notable are the chamois, the 
musk rat, the fallow-deer, the civet, ichneumon, 
and porcupine. Of carnivorous animals, the most 
worthy of notice are the bear, the wolf, the fox, 
and the lynx. On this head see the article Geo- 
GEATHiCAL DISTRIBUTION, and the sections on 
animal and vegetable life in the articles on the 
various countries. The European seas afford v,alu- 
able fisheries, particularly of lierring and of cod in 
the north, and of tunny, anchovy, &c. in the 
Mediterrane.an. • 

Ethnology . — The European races belong in the, 
main to the various branches of the great Avy.an 
stock (see Aryans, Ethnology), though in few 
European countries is there a pure race — the ad- 
mixture of v.arioiis stocks being in some cases very 


Bnttany, wliere a Celtic tongue is still spoKen; 
and a part of Great Britain and Ireland ; Teutonic 
peoples occupy Germany, Switzerland, Netherlands, 
part of Belgium, part of Austria, Denmark, Nor- 
w.ay and Sweden, Iceland, and Great Britain. 
Slavonic races are found in Austria, Prussia, the 
Balkan peninsula, and Russia (see Slays). 
Romanic language and blood are prominent in 
Italy, Er.ance, Spain .and Portugal, ’and Rou- 
mania. The Greeks belong to the same Greco- 
Italian branch of the Aryans as the Italians. 
Non- Aryan peoples are the Finns, Lapps, and 
Samoyedes of the north and north-east, various 
Turanian tribes in the east of Russia, the Hun- 
g.arians and the Turks, and the Basques of the 
P 3 ’renees ; and a strong element of pre- Aryan 
blood is also to be traced in other parts of western 
Europe, as in Ireland and Britain. The most 
obvious method of cl.assifi’ing races is langu.age. 
B.y this test, some 105,000,000 Europeans are 
Teutonic (German, English, Dutch, Flemish, 
Swedish, Norwegian, D.anish); 95,000,000 Slavs 
(Russian, Polish, Czech, Slovak, Serb, Croat, 
Slovenian, Bulgarian); 100,000,000 Romauce- 
speaking (Frencli, Italian, Spanish; Portuguese, 
Roumanian, "Walloon, Rhretian); 3,000,000 Letts 
and Lithuanians ; 5,250,000 Greeks and Albanians ; 
3,000,000 Celtic ("Welsh, Breton, Irish, Gaelic, 
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Manx); 1,050,000 Armenians, Ossetians, and 
Gypsies. Some 18,000,000 are non- Aryan (Mag- 
yars, Finns, Ugrians, Tartars, Turks, Kalmucks, 
Basques, Circassians, &c., and Maltese). Upwards 
of fifty languages are spoken in Europe. But 
language is by no means a sure test of race; 
thus, the Normans quickly took to speaking the 
Romance tongue 'of their Romanised Gallic subjects, 
the French — who, Celts, with a strong infusion of 
Frankish-Gernianic blood, and a smaller infusion 
of Italic blood, spoke a modified Latin tongue. 

Many parts of the German-speaking area are 
mainly AA''endish or Prussian (Slavonic) blood. 
The_ Bulgarians, speaking a Slavonic tongue, are 
originally Ugro-Finnic. Fuller infonnation must 
be sought in the articles on the various r.aces and 
countries. 

Political Divisions . — The following table gives 
a comp.arative view of the states of Europe, their 
areas, and'populations. The populations are given- 1 
according to tlie most recent censuses or estimates j 
in 1889. 


Andorra 

All stria-Hungary 

Bosnia, Herzegovina, &c... 

Belgium 

Bulgaria & Eastern Roumelia 

Denmark 

France 

Germany 

Great Britain and Ireland . .. 

Greece 

Italy 

Liechtenstein 

Luxemburg 

Monaco ^ 

Montenegro 

Netherlands 

Portugal 

Roumania 

Russia (in Europe) 

San Marino 

Servia 

Spain 

Sweden and Norway 

Switzerland 

Turkey (in Europe) 


Extent 

FoRJI of GoVERJraiENT. In English 

* square miles. 


HepuWio, with a sovereign council 175 6,000 

Limited monarchy, two chambers 240,456 40,348,215 

Occupied by Austria 23,179 1,504,091 

Limited monarchy, two chambers 11,373 5,974,743 

Principalityandautonomous province(underTurkey) 38,560 3,154,375 

Limited monaroliy, two ebambers 14,124 1,980,269 

Republic, two ebambers 204,092 38,218,003 

Limited monarchy, two ebambers 211,140 40,855,704 

Limited monarcliy, two houses of parliament 120,832 37,463,574 

Limited monarchy, one chamber. 25,014 1,979,463 

Limited monarchy, two chambers 114,410 30,260.005 

Principality, one chamber 70 9,124 

Grand-duchy (connected with Netherlands) 998 213,283 

Principality 8 13,304 

Principality, limited sovereignty 3,630 236,000 

Limited monarchy, two chambers 12,648 4,460,870 

Limited monarchy, two chambers 36,028 4,708,178 

Kingdom, two chambers 48,307 6,600,000 

Absolute monarchy 2,095,504 88,205,353 

Republic, sovereign council 32 8,000 

Kingdom, two chambers 18,760 2,013,690 

Limited monarchy, two chambers 197,670 17,358,404 

Limited monaroliy, two chambers for each country. 293,848 6,676,189 

Republican confederation, federal diet 15,892 2,957,627 

Absolute sovereignty. 63,850 4,790,000 


Number of 
Inhab. per 
Eng. sq. m. 


BcUqion . — Europe is practically a region of 
nionotlieists : thougli there are Buddhist Kalmucks 
in South Russia, and Pagans amongst the Lapps, 
Finns, Samoyedes, and Tcheremisses. The Turks, 
some Russian Tartars, many Albanians, and, some 
Slavs are Mohammedans (6,600,000), and there are 
nearly 7,000,000 Jews-; but the bulk of Europeans 
are professing Christians. The Catholic Church 
may number some 166,600,000 adherents, the Greek 
Church 80,000,000,' while the various Protestant 
communions number about 76,000,000. 

historical Geography , — The historical geography 
of the parts of Europe known in the oldest times is 
treated in the articles Rome, Byzantine Empire, 
Greece, &c. In the articles on the various 
countries of Europe (France, Germany, Austria, 
&c.) will he found detailed accounts of the origin 
and development of the several nations aud 
countries ; or in some cases (Burgundy, Poland) 
of their gradual disappearance as separate states. 
In this place it seems desirable to give a sketch 
of some of the most notable changes in the political 
distribution and national divisions in the European 
area since the fall of the Roman empire, and to 
indicate the outstanding features of the political 
geography of Europe at the four important periods 
illustrated in the accompanying historical maps. 

On the death of the Emperor Theodosius (395), 
the Roman empire was finally divided into two 
parts — the Latin empire, or Empire of the AVest, 
the capital of whicli was Rome ; and the Greek 
empire, or Empire of the East, the capital of which 
was Constantinople. The Latin empire consisted 
of six dioceses — Italy, Gaul, Britain, Spain, AA’'estern 
Illyricum, and Africa ; the Greek empire consisted 
of seven dioceses — ^the East, Egypt, Asia, Pontus, 
Thrace, ^Macedonia, and Dacia. In some of these 
dioceses may be traced the outlines of modem 
European countries. 

Beyond the pale of the organised society of the 
Roman world lay a gi'eat barbaric society, divided 
into two parts — the German or Teutonic half 
1S6 


geographically adjoining the Western empire, 
and the Slavonic or Scythian half .adjoining the 
Eastern empire. The German barbarians were 
divided into a number of tribes and nations — 
Goths, Burgundians, Alemanni, Vandals, Longo- 
bards, Franks, Angles, Saxons, &e. Farther away 
were the nomadic Alans. The Slavs, the an- 
cestore of the modern Russians, Poles, and others, 
had their seats still farther east, and took less 
share in the events of medieval lustoiy. In the 
destruction which preceded the resurrection of 
modern European society, it was chiefly the 
western or Latin half of the Roman empire that 
was involved, and the destruction was eftected by 
the irruption chiefly of German nations; it is 
mainly the Germanic peoples who have created 
tlie modern nations of Europe. Among.st the Ger- 
manic peoples the Goths were most prominent (see 
Goths). The Gothic tribes were located, at the 
period when the movement began, in the extensive 
tract between tlie Aristula, the Danube, the ■ Black 
Sea, and the Don, and were divided into Visigoths 
or Western Goths, and Ostrogoths or Eastern 
Goths. 

The determining cause of the precipitation of 
the German races on the Latin empire was, it is 
well known, tlie sudden invasion of Europe (375 
A.d.) bi' the Turanian or Ugrian nation of the 
Huns. Their movement ivas perh.aps ultini.ately 
due to the gradual desiccation of the plateaus of 
Central Asia (see Asia). Subduing the Slavonic 
region of Europe, and establishing there a Hunnish 
empire, which superseded that of its previous 
conquerors the Goths, these fearful Asiatic in- 
vaders produced a violent agitation among the 
Germanic peoples, and pressed them westward — 
Goths, Vandals, Burgundians, .Suevi, Alemanni, 
Franks, Angles, and Saxons, all together. The 
•agitations produced in Europe bj’ the Huns, and 
by the consequent irruptions of the Germanic 
nations, sometimes in confederacy, and sometimes 
singly, into the provinces of the AA’'estern empire. 
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were protracted over a whole century. It will 
he sullicient here to mention generally that the 
diocese of Gaul was overran chiefly by Visigoths, 
Burgundians, and Franks; Spain, by Vandals, 
Suevi, and Visigoths ; Africa, by Vandals crossing 
over from Spain ; in Italy, successive invasions had 
left among the feeble native Italians a deposit of 
Visigoths, Vandals, Huns, &c. ; Britain, abandoned 
by its Roman garrison as early as 410, had become 
a'prey to the Angles and_ Saxons. 

As soon as this intermixture of the two societies 
— the Roman or civilised, and the Germanic or 
barbarian — had taken place, they began to act 
upon each other. Modern society, in riiort, is the 
perfected result of the incorporation of Roman 
with barbaric society ; and it derives ingredients 
from both. From the barbarians were derived 
the love of personal liberty and the sense of 
individual independence. From the Romans, on 
the other hand, were derived the_ forms of a 
regular and long-established civilisation. But 
more efficient still, as a means of acting on the 
barbaiian conquerors, was the great institute of 
the Cliristian Churcli. 

In the Cth century the Franks occupied northern 
France and part of central Geraiany ; the V*^est 
Goths, France south of the Loire ; Burgundians,_the 
valleys of the Rhone and the Saone and various 
adjoining territories ; while the "West Goths were 
dominant over most of Spain, the Suevi holding 
the rest. The Thuringians were established in 
Thuringia ; the Saxons in the large territory be- 
tween the Meuse in the west and the Oder in the 
east ; the Danes and other Scandinavians in the 
region they still hold. The Ostrogoths held south- 
ern Europe from the Burgundian borders to the 
Danube, and the whole of Italy — which, however, 
in the latter part of the century, was occupied by 
the Lombards (see Italy). The Slavonic Czechs 
were already in Bohemia ; and the Bulgarians were 
between the Dnieper and the Danube. 

In the latter part of the 8th century (see the first 
of the historical maps ) the Frankish enmire of Charle- 
magne extended from the Ebro to the Elbe, and from 
the North Sea to Rome, the Franks having conquered 
both the Goths of France and the Burgundians. 
The Frankish empire was repeatedly divided and 
reunited ; but ultimately the two great divisions 
of Neustria (the kingdom of the West Franks) and 
Austria (the kingdom of the East Franks — Fran- 
conia, and not at all coiTesponding to what was 
later known as Austria) became the nuclei of the 
kingdoms and nations of France and of Germany. 

In what is now Hungary were the Avare ; wliilc 
to the east of the northern portion of the Frankish 
realms was the rerion of Slavonia, including Bo- 
hemians, Poles, and other Slavic peoples. Eaist of 
them again were that peculiar people the Khazari 
or Chazars (q.v.), belonging to the Finnic stock. 
Of the Gothic power in Spain nought was left but 
the little kingdom of Asturia ; the rest formed the 
Moslem sultanate of Cordova, the Mohammedans 
having established themselves in Spain in 711. 
Most of England and part of Scotland was now 
occupied by the English or Anglo-Saxons. The 
Eastern empire had greatly shrank. 

In the 12th century (see Map 11.) the kingdom 
of the East Franks had become the representative 
and .successor of the AVestern empire, and, as the 
Germanic or Holy Roman empire, extended from 
the North Sea to the States of the Church, by this 
time the dominion of the popes. In the empire 
were the dukedoms or territories of Lotharingia 
or Lorraine, Francia, Swabia, Bavaria, Thuringia, 
Boliemia, Austria, and Burgundy ( the latter lately 
an independent kingdom). In South Italy was 
the Norman kingdom of Sicily. Henry II. of 
Anjou, king of England, was lord of Normandy, 


Anjou, Brittany, and Aquitaine or Guyenne; the 
remainder of France being the kingdom of tlie 
successor of the kings of the West Franks. Tlie 
power of the English Idngs was more fully estab- 
lished in Guyenne than in Anjou, and Cuyenne 
remained much longer a part of the English 
dominions in France. England had established 
her power over the eastern part of Ireland. In 
Spain the Christian Idngdoms of Leon, Castile, 
and Aragon were growing at the expense of the 
sultansite of Cordova. Poland and Russia were 
consolidated states, with heathen Prussians and 
Lithuanians for their northern neighbours. _ The 
Hungarians were in their present dominions; 
Bulgaria and Seiwia still limited the decreasing 
Eastern empire on the north, while the latter was 
threatened on the east by the dreaded Turks. 

At the Reformation in the 16th century Charles 
V. was not merely emperor in Germany, but king 
of Spain (whence the Moslems, long confined to 
Granada, had been driven), Sardinia, Sicily, and 
Naples, and raler of the Netherlands and of the 
county of Burgundy. From the 15th century 
onwards, the imperial crown remained with the 
Hapsburgs. Ferdinand L, Archduke of Austria 
(and, after the abdication of his brother Charles Y., 
emperor), obtained by mamage Silesia, Bohemia, 
and Hungary ( as much of it as was not Turkish ). 
These all became, like the archduchy and con- 
nected territories, hereditarj* domains of the House 
of Hapsburg ; but while Bohemia, like the_ arch- 
duch 3 ', "’as a fief of the empire, Hungaiy, with its 
dependencies, was no part of the empire at all. 
From the middle of the centuiy till near the end 
of the 17th, the Hapsburgs held the northwest part 
of Hungaiy ; while the Turks, who had wiped ont 
the Eastern empire, occupied the rest, a pasha 
ruling at Buda. Transylvania, Jloldayia, _ iind 
Wallachia were three tributary principalities. 
Dalmatia long fluctuated between Venice and 
Hungaiy. At the peace of Westphalia in 1648 
(see Map III.), whicli closed the Thiity Years’ 
War, the power of the empire was weakened, 
while that of France had increased, part of Alsace 
being given to France. By the 15th centuiy 
France liad acquired most of the territoiy of the 
old Mngclom of Burgundj' (between the Alps, the 
Saone, and the Mediterranean). It had absorbed 
the duchy of Burgundy (afterwards the French 
province of Burgundj’ or Bourgogne) in 1477 ; hut it 
was not till 1674 that France seized the county of 
Burgundj’^ (aftenvards the French province of 
Franche Comte), and Strasburg arid its territory 
in 1681. Avignon had become a papal possession 
in 1348, and did not become French till 1791. The 
duchy of Savoj' was becoming more and more an 
Italian power. Spain still held the ^aiiish Nether- 
lands and great part of ItaljL Tlie Protestant 
Netherlands and Switzerland were become inde- 
pendent states. Sweden liad acquired tenitories 
from Germany, Poland, and Ru.ssia, and was one 
of the gi eat powei-s. She held not merely Finland, 
but all the lands around the Gulf of Riga, includ- 
ing Esthonia and most of Livonia. Sweden also 
held western Pomerania, Wisniar, Bremen, and 
A'^erden, not as Swedish temtorj', hut as fiefs of 
the empire ; tlie ancient possessions of Denmark in 
the northem peninsula were acquired bj’ Sweden 
in 1658. The duchj' of Prassia had become inde- 
pendent of Poland in 1647. Poland, which early 
in the 16th centurj’ had been one of the most 
powerful states of Europe, holding under its sway 
a great part of Russia, now lost in power and 
tenitory, while Russia steadily grew. Turkey 
held_ part of the fonner dominions of the Eastern 
empire, the Austrian princes the rest. A’'enice was 
the most important native Italian power. Genoa 
held Coreica till 1768. 
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Before the outbreak of the French Revolution, 
Poland had ceased to exist as a state, Prussia had 
risen to greatness, and Russia had' been greatly 
aggrandised. Sweden had fallen from her tempor- 
ary hegemony of northern Europe. The Spanish 
Nethenands had belonged since' 1713 to the House 
of Austria; French Bourbons held those parts of 
Italy tliat had been Spanish. Tlie French Revolu- 
tion began a series or changes in the distribution 
of power which culminated in the e.xtension of 
Napoleon’s empire over all Germany west of the 
Rhine, and great parts of northern Germany, the 
Netherlands, and most of , Italy (see Map IV.); a 
portion being directly incorporated with the empire, 
another separately held by Napoleon himself as his 
kingdom of Italy, whilst his brother-in-law was 
king of Naples and his brother king of Spain. 
After the fall of the empire, France retired within 
her old limits ; the minor German princes consti- 
tuted their states in a loose confederation, and of 
this Austria assumed the presidency. Italy was 
parcelled out ainongst numerous despotic princes, 
and the Venetian dominions became Austrian. 
The Netherlands became once more a kingdom, 
ultimately separated into Holland and Belgium. 

The chief changes on the map of Europe since 
the middle of the 19th century have been the con- 
solidation of Germany as an empire, under the 
headship of Prussia, and the restitution to it of 
Alsace-Lon'aine ; the retirement of Austria out of 
Germany, and her reorganisation as the Austro- 
Hungarian monarchy ; the unification of Italy as a 
kingdom ; and the gradual diminution of Turkish 
territory by the recognition of the independence of 
Roumania, Servia, and Montenegro, and of the 
autonomy of Bulgaria. 

As has been already said, the continuous history of 
the developments sketched or hinted at here must be 
sought in the articles on the various countries named ; 
see, too, the Ristorical Geography of Europe, by E. G. 
Freeman (2 vols. 1881), his General Sketch of Ettropcan 
Bistory (2d ed. 1870), Primer of Bistory of Etirope{1876), 
and Chief Points of European Bistory (1886); T. H. 
Dyer, Bistory of Modern Europe, 1453-1S71 (2d ed. 5 
vols. 1877) ; C. A. Fyffe, A Bistory of Modern Europe, 
1792-18^8 (2 vols. 1884-86) ; Lodge, Modern Europe 
( 1886 ) ; and the works of Gibbon and Hallam. For 
Geography and Statistics, see the relevant parts of Kloden 
and Reclus; ‘Europe,’ in Stanford's Compendium of 
Geography [ISSG ] ; J. Geikie’s Prc/iisforio Europe (1880); 
the annual Almanach dc Gotha and Statesman’s Year- 
look; and the works cited in the articles on the several 
countries in this work. 

Enrotas (mod. L-i or Vasilo), the chief river 
of Laconia in Greece, rises in Arcadia, and flows 
through the valley between the ranges of Taygetus 
and Parnon, passing Sparta on the right, into the 
Laconian Gulf. 

Eury'alc, a genus of IVater-lilies (Nymph.-e- 
ace.a;), closely allied to Victoria (q.v.), but with 
small flowers. The seeds and root-stock of E, 
ferox are eaten, and the plant has been cultiv'ated 
in China from veiy early times. 

Eurydice. See Ohpheus. 

Enrysthenes. See Hercules. 

Eusebius of Cresarea, the father of ecclesias- 
tical history, was bom probably in Palestine about 
204 A.D. lie took the surname of Pamphili from 
his friend Pampbilus, Bishop of Cresarea, whom he 
faithfully attended for the two yeare (307-309) in 
which he suilered imprisonment during tlie peree- 
cution of Diocletian. He then went to Tj're, and 
•afterwards to Egypt, where he was himself thrown 
into prison on account of his religion. He became 
Bishop of Cmsarea about 313, took a prominent 
part at the Council of Nice, and died in 340. 
Eusebius was the head of the semi-Arian or moder- 
ate party in the Council of Nice, That party was 


averse to discussing the nature of the Trinity, and 
would have preferred the language of Scripture to 
that of theologj' in speaking about the Godhead. 
Eusebius held that the promise of everlasting life 
was to him that delicveth on the only-hcgotten 
Son, not to him that knows how He is begotten 
of the Father. He was very reluctant to accept 
the term homoonsios, derised by Athanasius to 
describe the equality of the Son with the Father, 
and retained the kindliest feelings towards Arius 
after the views of the latter were condemned (see 
Arius). His moderation and other excellent 
qualities procured him the favour of Constantine, 
who declared that he was fit to be the bishop of 
almost the whole world. Eusebius has the reputa- 
tion of being the most learned Father of the Church, 
after Origen and Jerome. His Chronicon, a histoiy 
of the world down to 328 A.D., is valuable as coti- 
taining extraets from many ancient writers whose 
works are no longer extant. His Prmparatio 
Evangelica, a collection of such statements in old 
heathen authors as were fitted to make the mind 
regard the evidences of Christianity in a favourable 
light, also contains specimens of writings' that no 
longer exist; its complement is the Demonstratio 
Evangelica, in twenty books, ten of which are ex- 
tant, intended to convince the Jews of the tnrth of 
Christianity from the evidence of their own Scrip- 
tures. His most important work, however, is the 
Ecclesiastical History, in ten books. This relates 
the principal occunences which took jilace in the 
Chnstian church till the year 324, and contains 
the results of his studies in numerous libraries, and 
even in the imperial archives, the Emperor Con- 
stantine having ordered, at Eusebius’ request, an 
examination of all documents relative to the histoiy 
of martyrs. One drawback of the work is that 
Eusebius, on principle, withholds all account of the 
wickedness and dissensions of Christians, inasmuch 
as he did not consider such stories for the edifica- 
tion of the church (see Church History). Be- 
sides tlie foregoing works may be mentioned his 
De Martyrihxts Palcstincc, the treatises against 
Hierocles and Marcellus, the Thcophania (dis- 
covered in 1839), and a panegyrical Life of Con- 
stantine. The first edition of all Eusebius’ works 
appeared at Basel in 1542 ; the last was commenced 
by Dindorf (Leip. 4 vols. 1867-71 ; unfinished). 

Eusebius of Emesa was bom at Edessa, and 
studied under Eusebius of Cmsarea, and at Alex- 
andria and Antioch. Averse to all theological 
controversies, he declined the bishopric of Ale.x- 
andria, vacant by the deposition of Athanasius. 
He was afterwards, however, appointed Bishop of 
Emesa, in Syria, but was twice driven away by his 
flock, who accused him of sorceiy^ on account of his 
astronomical studies. He died at Antioch in 300. 
The homilies extant under his name are probably 
spurious. 

Eusebius of Nicomedia, Patriarch of Con- 
stantinople, related to the Emperor Julian by the 
mother’s side, was appointed Bishop of Beiy ta ( Bey- 
rout) in Syria, and Mterwards of Nicomedia. He 
appeared as the defender of Arius at the Council of 
Nice, and aftenvards placed himself at the head of 
the Arian party. He baptised the Emperor Constan- 
tine in 337, became Patriarch of Constantinople in 
339, and died in 342. His enemies are our only 
sources of infonuation as i-egards his character and 
opinions ; yet, making the ordinary allowance for 
partisanship, there would seem to be sufficient 
reason for concluding that Eusebius was cunning 
and double-tongued when occ.osion required, and 
imperious and violent when he had power in his 
hands. Atlian.asius considered him not the disciple, 
but rather the teacher of Arius. See .Arics. 

Eiisliarinn. See Basques. 
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Eustacliio, Bartolommeo, an Italian ana- 
tomist, who was physician-in-ordinarj’' to the popes, 
and professor of Medicine in Rome, where he died 
in 1574. His name is indissoliihly associated "with 
anatomical science through his discoveries of the 
tube in the auditoiy apparatus (see Ear) and the 
nulimentaiy valve at the entrance of the inferior 
vena cava in the Heart (q.y.), which are called 
after him. These and other discoveries are recorded 
in his Opuscula Anatomica (Venice, 1564); his 
Tahulce Anatomicm rvere first edited by Lancisi in 
1714. 

EustatllhlSi a celebrated Greek commentator 
on Homer and the geographer Dionysius, was bom 
at Constantinople. He was at first a monk, then a 
deacon and teacher of rhetoric in his native city ; 
he was Archbishop of Thessalonica from 1160, and 
of Myra from 1174, and died at an advanced age 
some time posterior to 1185. Eustatliius was pro- 
foundly versed in the ancient classic authors, and a 
m.an of prodigious acquirements ; and the value of 
liis quotations is lieiglitened by the consideration 
4i'c?4 Awwf of the vorks from trhioh ho oxiroefs aro 
no longer extant. His most important M’ork is his 
commentaiy on Homer (1st ed. Rome, 1542-50), a 
rich mine of knowledge. Of a similar character 
is his commentaiy on Dionysius, first printed by 
Robert Stephens (Paris, 1547 ). Of his commentary 
on Pindar, only the Proccmiwn has come down to 
us (ed. by Schneidewin, Gfittiiigen, 1837); a part of 
his theological and historical treatises, letters, &c. 
was published by Tafel in 1832. 

Evitaw Springes, a small affluent of the Santee 
River, in South Carolina, near whicli the last 
serious battle in the American war of independ- 
ence was fought, 8th September 1781. The Ameri- 
cans, under Greene, were repulsed after a desperate 
engagement ; but the British, who had lost seven 
hundred men, were too much weakened to follow 
up their victory. 

Eufer'pc (i.e. ‘she who deliglits'). oRe of the 
nine Muses (q.v.), the daughter of Zeus and 
Mneraosj'ne. She was the muse of lyric jioetrj', 
and is represented in ancient works of art witli a 
llute in her hand. 

Euterpe, a genus of Palms (q.v.). E. olcracca, 
the Paliiieto or Cabbage-palm, is cultivated in 
Brazil (Para, &c.), both for its cabbage (the stem 
then servin" for palisades), and for the sake of 
its fruit, wmich yields the basis of a refreshing 
drink. It is common in Central America. 

Eiltliaiia'sia (Gr.), an easy death, or a painless 
method of putting to death. The use of narcotics 
or other means for .shortening life in disease lias 
never become a subject of discussion in modem 
cirili.sed countries, but it is often a very practical 
question how far such means are adniissible for 
soothing the last houi-s of life, when the approach 
of death does not itself dull the consciousness and 
the sensibility to pain. It must be decided accord- 
ing to all the surrounding circumstances, medical 
and otherwise, in each individual case. As to the 
medical treatment to be employed for diminishing 
the sufferings of the dj'ing, see flunk’s Euthanasia 
(1887). 

Entropiiis, a Latin historian, concerning 
whom we only know that he filled the office of 
secretaiy to the _ Emperor Constantine, fought 
against the Persians under Julian, and died 
m’obably abmit 370 a.d. His Brcviarwn Historia: 
Eomaiitv, giving a .short narrative of Roman histoiy 
from the foundation of the city to the time of the 
Emperor Atalens (364 a.d.), is written in an 
e.xtromely simple style, and appears to have been 
originally intended for the use of schools. It 
hecamc very popular as the taste for original 


investigation declined, and is either copied or 
followed by the early monkish annalists ; it was 
twice translated into, Greek, and was continued 
by others down to the 9th century. The Historj^ 
existed in three distinct forms at the revival of 
lettei-s : the genuine work of Eutropiu.s in ten 
hooks ; the expanded editions of Paulus Diaconus 
and others ; and a complete but largely inter- 
polated copy contained in the Historia JITiscdla 
(edited b}’ Eyssenbardt, Berlin, 1869). The editio 
jmneeps, printed at Rome in 1471, was from 
the impure text of Paul. The best modern editions 
are those of Tzschucke (Leip. 1796), of Grosse 
(Halle, 1813), and of Droysen (Berlin, 1879). 

ElltycllCS, an archimandrite at Constantinople, 
from whom the Eutychian controversy took its 
name. His christological views were an exaggera- 
tion of those of Cyril of Alexandria.' He held that 
after the incarnation of Christ even’thing human 
in him had become merged in his divine essence, 
and that Christ therefore had but one nature. His 
pereonal enemies Domnus of Antioch and Eusebius 
of Dorjd.Tani denounced turn to Ft&rien, Arch- 
bishop of Constantinople, and at a synod held there 
in 448 A.D. he was condemned as a A^alentinian and 
Apollinarian heretic. An oecumenical council was, 
through the influence at court of Dioscurus, Cyril’s 
succe.ssor at Alexandria, called to Ephesus for a 
renewed investigation of the matter in dispute. 
Leo, Bishop of Rome, at the critical moment 
reversed the policy of the Roman see (his pre- 
decessor Celestine had favoured Cyril), and wrote 
to Flavian his famous epistle, in which he set forth 
authoritatively the doctrine of the two natures and 
one person. 'The council met at Ephesus in August 
449, under the presidency of Dioscunis, and, under 
fear of the fists of his fanatical monks, decided 
everything exactlj' as he wished. Eutaches was 
restored, and Flavian, Eusebius of Dorylreum, 
Tlieodoret, and Domnus of Antioch were deposed. 
On the death of Theodosius II. the government 
passed into the hands of his sister Pulcheria and 
tier husband Marcian (28th July 450). The fourth 
ojcumenical council met at Chalcedon (q.v.), 8th 
October 451, and, though the greater number of 
the five or six hundred bishops shared the views 
of Dioscurus, the imperial authority insured the 
acceptance of the formula of Leo, and the resolu- 
tions passed in 449 113’' the ‘ Robber Council ’ 
(latrocinium Ephesinum ) — the name given it by 
Leo — were annulled, as having been extorted by 
fear. Eutyches, who had previously been a second 
time e.xcommunicated hy Anatolius, Patriarch of 
Constantinople, was removed from the neighboni- 
hood of the capital b3'- Marcian before the meeting 
of the council. Afterwards, on the advice of Leo, 
he was tran.sported to some remote place, but his 
subsequent histoiy is unknown. The Eut}mhian 
sect was from 452 put down b3' penal laws. 

For the later histors’ of the opponents of the decrees 
of Chalcedon, see jMonophvsites. See also Mansi, 
ConoUia, vols. v. vi. vii. ; Hefele’s Concilicngcschichte 
(2d ed. 1873 et seq.)’, Martin, Ze Esetido-Sj/node (1875) ; 
Perry, 27ie Second Si/nod of Ephesus (1881); Ainelini, 
S. Leone e VOriente (Rome, 1882); Kruger, Monophysi- 
lischc StreitigRenten (1884); Hiamack, Loymcngcsehichtc, 
vol. ii. (1888). 

Eiixiiic. See Black Sea. 

Evagri'ins, sm-named Scholasticits, a church 
historian, was born at Epiphania in Syria in 536. 
An advocate b3' profeission, he filled more than one 
administrative office under the Roman emperors. 
His Ecclesiastical History, covering the period from 
431 to 594, forms a continuation of that of Eusebius. 
Although marred b3' the credulit3’ of its age, it is 
on the whole fnirl3" tnistworth3L The be.st edition 
is that 1)3* Reading (Camb. 1720). 
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Evandcr, son of Hermes by an Arcadian nj'niph, 
called in Homan traditions Carmenta or Tiburtis. 
About sixtj" years before the Trojan war he is said 
to have led a Pelasgian colony from Pallantium, in 
Arcadia, to Italy, and to liave landed on the banks 
of the Tiber, and near the foot of the Palatine Hill. 
Here lie built a town, naming it Pallantium after 
the one in Arcadia. At a later period it was incor- 
porated with Home, and is falsmy affirmed to have 
originated the names Palatinus and Palatium. He 
did much to introduce the habits of social life 
among his neighbours ; he prescribed for them 
milder laws, and taught them, among other arts, 
those of music and writing. To him is also 
ascribed the introduction of the worship of the 
Lycsean Pan, with that of Demeter, Poseidon, and 
other deities. Virgil represents- him as being still 
alive when HSneas arrived in Latiuni after the sack 
of Troy, and as having sent him aid under his son 
Pallas, who fell by the hand of Turnus. Evander 
was worshipped both at Pallantium, in Arcadia, 
and at Rome. 

Evangelical (lit., ‘according to the gospel,’ 
Gr. euangelioti), a designation onginally claimed 
by all Protestants, on the ground that tlieir tenets 
were derived solely from the Evangel (in the 
widest sense) — i.e. the Bible, but in later times 
more particularly attached to the school that 
insists especially on the total depravity of unre- 
generate liuman nature, the necessity of conver- 
sion, the justification of the sinner by faith alone, 
the free ofter of the gospel to all, and the 
plenary inspiration and exclusive authority of 
the Bible — ^views largely held by the Presbyterians 
of Scotland, the Nonconformists in England, and 
the corresponding churches in America and the 
British colonies. The adherents of this view within 
the Anglican communion are commonly called the 
‘Low Church.’ In Germany, it is the special 
designation of the United church, as distinguished 
from the old Lutheran and Reformed churches, 
but the title has -recently been assumed by the 
pietistic party within the Protestant churches, on 
the ground of their superior orthodoxy and absolute 
faith in Scripture. See CHURCH History, and 
England (Chuech of). 

Evangelical Alliauce, an association of evan- 
gelical Cliristians belonging to vaidous churches 
and countries, which, in the words of the circular 
issued by membere of different churches in Scot- 
land, 5th August 1845, and originating the move- 
ment for its formation, seeks ‘to associate and 
concentrate the strength of an enlightened Pro- 
testantism against the encroachments of Popery 
and Puseyism, and to promote the interests of a 
sciiptural Christianity.’ At a meeting held at 
Liverpool, October 1-3 of that year, the scope of 
the association was extended to tlie means to be 
used for counteracting religious indifterence. In 
1846 (19th August-2d September) the first general 
conference was held in London under the presidency 
of Sir Culling Eardley, and was attended by 921 
members from all parts of the world, representing 
as many as fifty difi'erent denominations. The 
association was instituted a free union, not of 
churches or sects, but of individual Christians, 
and the membership was confined to those holding 
‘ the views commonly called evangelical ’ on the 
following nine points of doctrine— (1) the divine 
inspiration, authority, and sufficiency of Holy 
Scripture; (2) the right and duty of individual 
believera to exercise their judgment in the inter- 
m-etation of Scripture; (3) one God and three 
Persons in the same; (4) human nature utterly 
corrupted by the fall ; (5) the Son of God made 
man. His work of reconciliation for men's sins, and 
His mediatorial intercession and reign; (0) the 


justification of the sinner by faith alone ; ( 7 ) the 
Avork of the Holy Spirit in the sinner’s conversion 
and sanctification ; (8) the immortality of the soul, 
the resurrection of the body, the judgment of the 
human race by Jesus Christ, together with the 
eternal felicity of the righteous and punishment 
of the Avicked; (9) the ai\'ine institution of the 
Christian ministry, and the obligatory and per- 
petual ordinance of baptism and the Lord’s Supper. 
General conferences of the association have since 
been held at London (1851), Paris (1855), Berlin 
(1857), Geneva (1861), Amsterdam (1867), Neiv 
York (1873), Basel (1879), and Copenhagen (1885). 
The Evangelical Alliance has done much to culti- 
vate a spirit of unity among Protestants by the 
diffusion of exact knowledge of the condition and 
circumstances of their difi’erent churches, and has 
raised its voice effectively against slaverj', pro- 
fanity, and persecution. Its organ. Evangelical 
Christendom, its State and Prospects, is published 
in London monthly. 

See the Eepoi-ts of the Proceedings of the different 
conferences, especially of the preliminary meetings at 
Liverpool, October 1845 (Lend. 1845), and of the Constitu- 
tional Assetnbly in 1846 (508 pp. Lend. 1847); Massie, 
The Evannelical Alliance, its Origin and Development 
(Lond. 1847); and L. Bonnet, L’ Unite de V Esprit par 
Ic Lien de la Paix : Lettres sur V Alliance CvangUiqiie 
(Paris, 1847). 

Evangelical Association, a sect closely akin 
to the Methodists both in government and doctrine, 
founded by Jacob Albrecht or Albiight, aa-Iio Avas 
bom in the state of Pennsylvania, 1st May 1769. 
Originally a Lutheran, he travelled through several 
states as an evangelist, and in 1800 organised his 
adherents in ‘ classes ’ after the Methodist manner. 
In 1807 lie Avas appointed bishop, and doAAm to his 
death, 18th hlay 1808, he Avas the leader of the sect, 
which in 1818 assumed tlie name Ei'angelical Asso- 
ciation of North America. Since 1843 it has draivn 
many adherents from the English-speaking popula- 
tion. In 1887 its membership in the United States 
amounted to 132,508 (besides upivards of 6000 in 
Germany), with 1808 churches and 1069 itinerant 
and other preachers. The association publishes 
religious periodicals in large numbers. See Plitt, 
Die Albrechtslcute (Erlangen, 1877). 

Evangelical Union, the name assumed by a 
religious body constituted in Scotland in 1843 by the 
Rev. James Morison of Kilmarnock (afterwards Dr 
Morison of GlasgoAv) and other three ministers, 
along Avith the congregations adhering to them. 
They had been separated from the United Secession 
Church on account of their doctrinal A-ieivs, and 
AVere soon increased by a number of ministers and 
churches expelled from the Congregational Union 
of Scotland for holding siniilar doctrines. Their 
ecclesiastical system is a liiodified independency, 
ministei’s and representative delegates from the 
churches forming an annual conference, Avhich has 
control over all denominational funds, as Avell as 
over home-mission Avork and the theological hall. 
Individual churches have different forms of intej-nal 
government, some modelled on Presbyterianism, 
others on Independent usage. In 1889 there Avere 
93 churclies, and there are usually about 20 students 
attending the hall. 

The doctrine of this body is expressed in a 
Doctrinal Declaration, issued in 1858 as an explana- 
tion of their faith, but not forming a fi.xed creed. 
They are Trinitarians, holding the divinity and 
substitutionary Avork of Christ, and the pereonality 
of the Holy Spirit. Thej' also hold the Protestant 
doctrine of justification by faith, and in much 
their teaching corresponds to that of the Mesleyans. 
The distinctive elements in their creed, Avhich led 
to the expulsion of their leaders from the bodies to 
Avhich tliey belonged, are, in the words of their 
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‘Basis of, Union.’ the ‘love of God the Father in 
the gift and sacrifice of Jesus to all men everj'- 
■\vhere, without distinction, exception, or respect of 
persons ; of God the Son, in the gift and sacrifice 
of himself as a true propitiation for the sins of the 
world ; and of God the Holy Spirit in his present 
and continuous work of applying to the souls of 
all men the provisions of dinne grace.’ 

Believing in the freedom of the human will, they 
hold election to salvation to he conditional. The 
whole movement in which the body originated 
was a reaction from the Calvinistic doctrine of 
tile Westminster Confession, in so far as that 
relates to predestination and to unconditional 
election and reprobation. They have been much 
identified with temperance reform, all their 
ministera requiring to be total abstainers from 
intoxicating drinks. Their doctrines have also 
been known (from Dr Morison’s name) as the 
Morisonian lieresj', or as Morisonianisrn. Their 
views have been much misrepresented, and for a 
full statement of these the reader is referred to the 
Doctrinal Declaration of the Union, and to the 
‘ Basis of Union,’ published yearly in the Evangeli- 
cal Union Annual. See also the History of the 
Evangelical Union, by Dr Fergus Ferguson (1876). 

Evangelist (Gr., ‘ahringer of good tidings’) 
denotes in the New Testament a preacher of the 
gospel. In Ephesians, iv. ‘ evangelists ' are 
distinguished on the one hand from tlie apostles 
and prophets, and on the other from the pastors 
and teachers, and hold a rank between both. They 
were not, like the latter, attached to individual 
congregations, but preached as missionaries, with- 
out having the authority of the apostles chosen 
as witnesses from the beginning by Jesus himself, 
or of the prophets, who testified from special 
inspiration, Philip and Timothy were such evan- 
gelists. — The term evangelist is also applied to the 
authors of the gospels (Gr. cuangelion). 

Evans, Sir De LacYj general, was bom in 
Ireland in 1787, and, entering the army at twenty, 
saw three years’ service in India and three in the 
Peninsula. In 1814 he was present at the cap- 
ture of Washington, the attack on Baltimore, and 
the operations before New Orleans; in 1815 at 
Waterloo. An advanced Liberal, he sat for Rye in 
1831-32, and for Westminster in 1833-65, with the 
exception of 1841-46. During 1835-37 he commanded 
the ‘ Spanish Legion,’ 10,000 strong, for the young 
Queen Isabella against the Carlists, Evans’ chief 
military exploits ueing the storm and capture of 
the Carlist lines of Ayetta, near St Sebastian, the 
storm and cmiture of Irun, and the capture of 
Oyai-zun and Fontarahia. In 1854, on the declara- 
tion of war against Russia, he was appointed to 
command the second division of the army sent out 
to the Crimea, with the rank of lieutenant-general. 
His division was hotly engaged in the battle of the 
Alma, and Evans received a severe contusion of. the 
shoulder. On 26th October, during the siege of 
Sebastopol, his division was attacked by a force of 
6000 Russians. Evans met the enemy mth great 
gallantry, and drove them back into the town. 
Invalided home in Fehmary 1855, he received the 
thanks of the House of Commons, and was created 
a G.C.B. He died 9th January 1870. 

Evans, Mariak. See Eliot, George. 

Evans, Oliver, an American inventor, bom in 
Newport, Delaware, in 1755, made several notable 
improvements in flouring-mills, and is said to have 
invented the fimt steam-engine constnicted on the 
high-pressure principle, the drawings .and specifica- 
tions of which he had sent to England in 1787 and 
1795. In 1804 he completed a steam-dredging 
machine, which propelled itself on wheels to the 
river Schuylkill, a distance of a mile and a half. 


and thus is considered the first land-carriage worked 
by steam in America. Evans also projected a rail- 
way between New York and Philadelphia, which 
his narrow means never allowed him to realise. 
He died in New York, 21st April 1819. 

Evnnstoil, a post-village of Illinois, on Lake 
Michigan, 12 miles N. of Chicago by rail, with 
a number of handsome residences, the Garrett 
Biblical Institute, a ladies' college, and the North- 
western University (Methodist). Poi). 4400. 

Evansville, a port of entry and capital of 
Vanderburg county, Indiana, on the Ohio, 162 
miles ESE. of St Louis by rail, with some 
fifty churches, a city hall, a court-house, a hand- 
some post-office and custom-house, and a public 
library and art gallery. Coal and iron ore abound 
near by, and the town has a large number of mills, 
foundries, &c. , besides a very considerable trade in 
tobacco, flour, and other staples. Pop. (1870) 
21,830; (1880) 29,280. 

Evaporation, or Vaporisation, is the 
process by which a substance changes into the 
state of vapour. Some solids visibly evaporate — 
e.g. solid ice or snow gradually disappears though 
the temperature may he considerably below the 
freezing-point. The characteristic smell of certain 
metals, such as copper or iron, is supposed to be 
due to slow evaporation (see Sublimation). The 
change of a liquid into the state of vapour may 
go on at all temperatures ; hut the rate of change 
is greater the higher the temperature is, until 
at last boiling — i.e. free eva^)oration — oceurs (see 
Boiling). Slow vaporisation at temperatures 
below the ordinary boiling-point is used on a large 
scale for eommercial purposes, when it is wished to 
erj'stallise out a substance which is held in solu- 
tion. The rate of evaporation depends upon the 
amount of surface exposed. It depends, too, upon 
the pressure under which the vapour is developed, 
and thus evaporation goes on quickly if the vapour 
is removed as rapidly as it is formed, as is the 
case when wind blows over the surface of water or 
snow. The temperature at which hoiluig occurs also 
depends upon the pressure. This may readily he 
shown by ooiling water in a glass flask until the 
steam has driven out most of the air. If the flask be 
now corked, and the source of heat be withdrawn, 
the boiling will cease. But if cold water he poured 
on the flask the boiling will recommence at once. 
This is due to the fact that the lowering of tempera- 
ture causes condensation of some of the steam, and 
this lowem the vapour-pressure so far as to allow 
of free evaporation at the reduced temperature. At 
any given temperature evaporation ceases when a 
certain pressure of the vapour is arrived at, or, 
more coirectly, a state of equilibrium is reached in 
which condensation balances evaporation. Con- 
densation occurs at all pressures ; but, if the proper 
pressure corresponding to the temperature is not 
reached, evaporation exceeds condensation; while, 
if the vaiiour-pressure is too great, condensation 
exceeds evaporation. The presence of another 
gas or vapour, such as ordinary air, has no 
effect upon the final value of the pressure which 
is attained ; but the time taken to reach this final 
pressure does depend very gieatly upon the pres- 
ence of another gas. The time becomes greater 
as the amount of gas present increases. This state 
of equilibrium is disturbed at once by any variation 
of vapour-pressure or of temperature. A vapour 
is said to be saturated when it is in equilibrium in 
contact with its liquid. 

A considerable amount of heat is absorbed in the 
process of evaporation. The amount depends upon 
tile nature of the liquid, and also upon the tempera- 
ture of evaporation. Regnanlt gives for ‘ total 
heat’ of steam tlie formula 606 ‘5 + 0'305<, in 
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which t represents the temperature in degrees Cen- 
tigrade. This means that a pound of saturated 
water-vapour at 0° C. gives out 606 ‘5 units of heat 
when it condenses to water at 0° C., while a pound 
at 100° C. would give out ,606'5 -t- 30'5 — ^i.e. 637 
units in changing to water at 0° G. The heat giv'en 
out b 5 ' a pound of saturated steam at any tempera- 
ture when it condenses to water at the same 
temperature is called the latciit heat of the steam at 
that temperature. The term is not a good one. 
It has reference to the fact that the heat which is 
required to evaporate a substance without change i 
of temperature disappears so far as ordinary | 
thermometric methods of determining its presence j 
are concerned. If we take into account the r'ariation 
of the specific heat of steam uith temperature, | 
Regnault’s measurements of the total heat show ; 
that at 0° C. the latent heat is 605 '5 units, at 100° C. 
it is 536 ’5 units, and at 200° C. it is 464 ‘3 units. 
It thus decreases vei-y rapidly with rise of tempera- 
ture. It vanishes at the Critical Temperature | 
(q.v.). The following is the latent heat of vapori- 
sation of a few liquids at a pressure of one atmo- 
sphere : water, 536 '0 ; alcohol, 202 '4; ether, 90 "5; 
bromine, 45 ’6. It is evident from these figni'es 
that the latent heat of vaporisation of water is 
relatively large. Were it not for this fact we 
might have rapid condensation of moisture in the 
atmosphere in consequence of a very small fall of 
temperature, and in this way destructive floods 
mi"ht be caused. 

Practical use is frequently made of the latent 
heat of evaporation. Thus, in order to keep water 
cool it should be stored in vessels of porous earthen- 
ware. Some of tlie water passes througli the | 
pores, and evaporates at the outer surface. The 
latent heat necessary for this is drawn largely from 
the rest of the water, which is thus kept cool. It 
is even possible, as was first done by Sir John 
Leslie, to freeze water by this nrocess. He put 
some water contained in a shallow earthenware 
vessel inside the receiver of an air-pump along with 
a dish of strong sulphuric acid. When the air was 
exhausted, rapid evaporation resulted ; but the 
vapour was absorbed oy the acid as quickly as it 
was formed, and thus the evaporation was kept uji 
continuously, so that the remaining water was 
vapidly cooled down to the freezing-point. 

The same principle is used in the formation of 
solid carbonic acid. A jet of liquid acid is allowed 
to escape from a strong vessel containing it. The 
outer parts of the jet evaporate, and in consequence 
the inner parts are solidified. Paraday actually 
froze mercuiy in a white-hot vessel by placing it in 
a little capsule which rested upon a mixture of 
solid carbonic acid and ether in the spheroidal 
state. 

Evarts, William Maxwell, American lauyer 
and statesman, was born in Boston, 6th February 
1818, graduated at Yale, and was admitted in 1841 
to the New York bar, where he afterwards built 
up a notable practice, receiving in some cases 
§25,000 or §50,000 for an opinion. He was chief 
counsel for President Johnson in the impeachment 
trial in 1868, and filled the office of United States 
attorney-general to the end of Johnson’s adminis- 
tration. He was United States counsel before the 
Alabama tribunal in 1872, and senior counsel for 
Henry AYard Beecher in 1875. In 1877-81 he was 
secretary of state, and he was elected to the United 
States senate for the term 1SS5-91. 

Eve. See Ad.im and Eve. 

Evection. a lunar inequality resulting from 
the combined effect of the irregularity of the 
motion of the perigee, and alternate increase and 
decrease of the eccentricity of the moon’s orbit. 
See Moox. 


Evelyn, Johx, was born of wealth 5 ' parentage at 
’’otton, near Dorking, in Surrey, 31st October 1620. 


Wotton, near Dorking, in Surrey, 31st October 1620. 
He was brought up by his maternal grandmother 
at Lewes (1625-37), then entered Balliol College, 
Oxford, having already been admitted at the Middle 
Temple, .where, without a degree, he took up resi- 
dence in 1640— the year of his father’s death. 
Having witnessed Strafford’s trial and execution, 
he resolved to absent himself ‘ from this ill face of 
things at home,’ and so travelled for three months in 
Holland and Flanders. Back in London, ‘ studjung 
a little, but dauncing and fooling more,’ in Novem- 
ber 1642 he joined the king’s army, only to leave 
it in three days' time, lest both himself and his 
brother's should be ‘expos’d to ruine, without any 
advantage to his majestie;’ and the Covenant 
being pressed on him, he travelled for form year's 
in France, Italy, and Switzerland. At Paris in 
1647 he married the ambassador’s daughter, Mary 
Browne (1635-1709); and, returning lor good to 
England in 1652, settled at Sajms Court, Deptford, 
the home he did so much to beautify. A thorough, 
if prudent royalist, he was mirch at court after the 
Restoration ; acted orr several public committees ; 
during 1685-87 was one of the contmissioners of the 
pr-ivy seal, during 1695-1703 treasurer of Greenwich 
Hosiiital; and from the first was a prominent 
member of the Royal Society. In 1694 he removed 
to his brother’s at AA^'otton, and let Sayes Court to 
Admiral Benbow, who sublet it to Peter the Great 
(a ‘right nasty’ inmate). In 1699 he succeeded his 
brother ; and, vigorous in intellect to the very last, 
he died at AAtotton, 27th Februaiy 1706. 

‘ Almost perfect ’ is Mr AA''heatley’s estimate of 
Evelyn, who was indeed a right worthy gentleman, 
as active and intelligent as he was honest and God- 
fearing, yet neither a Sage nor a Hero. His pen 
was a busy one, and dealt with a multitude of 
subjeets — ‘architecture, painting, engraving, numis- 
matics, liistory, politics, morals, education, agri- 
cultui'e, gardening, and commerce.’ Of all his 
thirty-five works the chief are Sculptura, or the 
History and Art of Chalcography and Engraving 
on Copper (1662) ; Sylva, or a Hiscowse of Forest- 
trees (1664); and his delightful Diary (first pub- 
lished in 1818). It is to the last that Evelyn owes 
his present celebrity. Written by one who had 
accustomed himself to habits of close observation, 
it covers a period of more than seventy years — and 
these the most memorable in English histoiy. It 
is, indeed, of inestimable value ; Scott said that he 
had ‘never seen a mine so rich.’ See the Life by 
Henry B. AA’^heatley, prefixed to the sixth edition of 
the (4 vols. 1879). 

Evening Primrose. See OiNOTHERA. 

Everest, Mouxt, a peak of the Himalayas, in 
Nepal, and the highest ascertained point on the 
surface of the globe, rises to a height of 29,002 feet 
above the sea, in 27° 59' 12” N. lat., and 86° 58' 6" 
E. long. It was named in honour of Sir George 
Everest (1790-1866), surveyor-general of India, 
who completed in 1841 the great trigonometrical 
survey, and, having retired in 1843, published in 
1847 his principal work, An Account of the Measure- 
ment of Uvo Sections of the Meridional Arc of India. 
Everest was elected a Fellow of the Royal and other 
scientific societies, and was knighted in 1861. 

Everett, Alexander Hill, an American 
diplomatist and author, was born at Boston, 
Alassachusetts, 19th March 1792, and in 1806, 
although the youngest of his class, graduated 
at Harvard with the highest honours. He wm 
appointed minister at the Hague in 1818, at Madrid 
in 1825. Four yeai-s afterwards he returned to 
the United States, where lie became proprietor and 
editor of the North American Eeview (1830-35), 
and also occupied a seat in the legislature of Massa- 
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chusetts. In the winter of 1840 he resided, as a 
confidential agent of the United States govern- 
ment, in the island of Cuba. Appointed com- 
missioner to China in 1845, he died in ilacao, June 
28, 1847. Besides a volume of poems and several 
works on political subjects, he published two series 
of Critical and Miscellaneous Essays (Boston, 1845- 
47), probably the most interesting productions of 
his pen. — His younger brother, Edwaed Everett, 
was bom at Dorchester, Massachusetts, 11th April 
1794, and graduated at Harvard in 1811. At the 
age of nineteen he had already gained a high 
reputation as a Unitarian preacher in Boston. In 
1815 he was elected professor of Greek in Harvard 
College; and to qualify himself more thoroughl 5 ' 
for his work he visited Europe, where he resided 
for four years, and had a distinguished circle of 
acquaintance. Victor Cousin pronounced him ‘ one 
of the best Grechans he ever knew.’ In 1820 Everett 
became editor of the North, American Review, and 
ill 1824 a member of the United States congress, 
sitting in the House of Representatives for ten 
years. In 1835-38 he was four times elected 
governor of Massachusetts ; and in 1841-45 he 
was minister plenipotentiarj>^ at the court of St 
Janies. While in England lie received the degree 
of D.C.L. from O.vford, and of LL.D. from Cam- 
bridge and Dublin. On his return to America 
he was elected president of Harvard College ; on 
the decease of Daniel Webster he became secretary 
of state ; and in 1853 he was returned to the 
United States senate. In 1860 he was nominated 
by the Constitutional Union party for the vice- 
presidency of the United States, receiring 39 
electoral votes out of 303. He died 15th January 
1865. Everett’s principal works are A Defence of 
Christianity (1814); several fine poems; and Ins 
eloquent Orations and Speeches (4 vols. 1836-59), 
covering a wide range of subjects, and indicating a 
varied, vigorous, and flexible genius. His Memoir 
of Daniel Webster is prefixed to the collective 
edition of his friend’s works (6 vols. Boston, 1852). 

Everglades, a large shallow lake or mamh in 
southern Florida, inclosing thousands of islets, 
which are covered with dense thickets, and con- 
taining great numbers of alligatore. From this 
district ilorida is sometimes called the Everglade 
State. 

Evergreens are those trees and shmbs of 
which the leaves do not fall olf in autumn, but 
retain their fieshness and verdure thioughout the 
winter, and which may perform their functions 
during moie than one year. Evergreen leaves are 
generally of thicker and firmer texture than the 
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A, Ai'disia; E, Holly [Ilex)-, C, Skinnnia. 

leaves of deciduous trees and shrubs. The habit 
most common among the larger-leaved forms is 
indicated in the figure—these three distinct and 
unrelated evergreens, Ardisia (Primulaccrc), Holly 
(Aquifoliaccoi), and Skimmia (Ruiacca;), havingnot 
only the same typo of leaf, but very similar small 


white flowers with red berries. Evergreen leaves 
are sometimes verj"^ small, as in fits and heaths; 
sometimes pretty^ large, as in rhododendrons, laurels, 
nragrrolias, &c. Evergreens, both trees and shrubs, 
have always been much sought after by the landscape 
gardener, and for purposes of or-narnent and shelter. 
Some genera of plants coirsist exclusively, or nearly 
so, of evergreens, whilst in others they exist only 
as exceptional species. !Most of the Coniferar are 
evergreens; and the sorrrbre green of pirres, firs, 
cypresses, &c. is a prevalent characteristic of 
northern scenery both in summer and winter ; 
whilst the undiminished thickness of the foliage 
affords udnter shelter to animals which could not 
so well exist in forests composed merely of decidu- 
ous trees. Holly and ivy are amongst the finest 
British evei greens; the box, privet, and dilfeient 
kinds of bay and laurel, rhododendion, phillyrea, 
myrtle, &c. are also familiar to every one. As 
instances of genera in which some species aie ever- 
green and others deciduous may he mentioned 
Barberry and Cytisus. Great numbers have been 
added to the lists of evergi-een trees and shiubs 
available for ornamenting British gardens and 
pleasure-grounds by the opening up of China and 
Japan within the last thirty years. No European 
country has a greater wealth of evergreen trees 
and slinibs at its command than Britain, the 
climate of which, chiefly owing to absence of 
extremes of cold and drought, meets the require- 
ments of plants from the countries already named, 
and also in many cases those from New Zealand 
and the Cape of Good Hope. Evergreens in the 
United States include, besides many species of the 
smaller conifers, the Redwood and Sequoia gigantca 
of California. 

Everlasting Flower, the popular name of 
certain plants, the flowers of whicli suffer little 
change of appearance in drying, and may bo kept 
for years -without much diminution of beauty. They 
are_ plants chiefly of tlie order Compositre, having 
their flowers (heads of flowers) surrounded with an 
involucre, the scales of ■\vhich resemble the petals 
of a corolla, but are rigid, 
membranous, and contain 
little moisture. Some species 
of Cudweed (q.v.) (Gnapha- jj 

lium ) are often called ever- f 

‘ lasting flowers, and the other ' J U fy 
plants which bear the name V 
belong to nearly allied genera, 
but particularly to Hehchi-j’-- \ 

sum, Rhodanthe, and Aero- f\ 

clinium, which are mostly ' \ 

annuals and natives of Africa ' 

and Australi.a. Hclichrysum 
arenarium is frequent on dry, 
s.andy soOs in many parts of 
Europe and the central lati- / 
tudes of Asia. It is covered 
with a gi-ay felted down, and \ 

has yelloiv flowers, which, f ^ 

when rubbed, emit a faint 
aromatic odour. It is often 
worn on the continent of 
Europe as an ornament in the f 

hat, particularly by wagoners. „ , i- t-, 

H. angustifolium and H. Everlasting Flower 

M«s-shnibby species ^Satumf 
natives of the south of 
Europe — have larger yellow floweis. Some of the 
species have a powciful and ple.'isant aromatic 
odour. Several kinds of everlasting flowers arc 
fremiently to be seen in our gardens ; othere, such 
as Fhoenocoma and Aphlexis, natives of the Capo 
of Good Hope, arc of slirubhj' habit, and choice and 
beautiful greenhouse plants. As an instance of 
everlasting flowei-s in other orders than Compo'-itic 




Bverl.asiing Flower 
(Belichrtjsum 
braclcatum). 
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may be mentioned the genus Statice ; the coloured 
calyx in nearly all the numerous species of which 
it is composed is diy, membranous, and vei-y per- 
sistent. The French call everlastings Immortelles, 
and often weave them into circular wreaths, which 
are placed beside recent graves, as emblems of 
immortality or of loving memory. A very extensive 
trade is now carried on by France, Germany, and 
Italy in growing and preserving everlasting flowers 
for exporting to Bidtain and America. , 

Everslcy, a village of NE. Hampshire, 13 
miles NE. or Basingstoke. Charles Kingsley was 
rector of the parish, from 1842 till his death here 
on 23d Januaiy 1875, and he lies buried in the 
churchyard. 

Evesliaili, a municipal borough of Worcester- 
shire, on the right bank of the navigable Avon, 
15 miles SE. of Worcester. It lies in a beautiful 
and fertile vale, and the chief industry is market- 
gardening. There are a fine modern bridge, public 
gardens, water- works (1884), a ICth-century guild- 
ball, &c. ; but the stately Benedictine abbey (709) 
is represented chiefly by a beautiful ' Perpendicular 
belfry (1533). Till 1887 Evesham returned two 
members to parliament, till 1885 one. Simon de 
Montfort was defeated here, 4th August 1265. Pop. 
(1851) 4005; (1881) 5112. See May’s Htslorii of- 
Evesham (1845). 

Eviction, in Law, means the dispossession of 
one person by another having a better title of pro'- 
perty in land. In Scotland, the term is applied also 
to dispossession of movables, although in England 
and the United States it is restricted to lands and 
tenements. As popularly employed, eviction gener- 
ally means the forcible expulsion of a tenant from 
lands and liouses. The technical le^al terms for 
this process are Ejectment (q.v.) in England, and 
Removing (q.v.) in Scotland. The law of Ireland 
as regards evictions is in a different position from 
that of the rest of Great Britain, from the favour 
shown to tenants by the recent Irish Land Acts. A 
tenant’s interest in the land can be attached by 
oi'editors other than his landlord, and the tenant be 
evicted for failure to pay his debts, or by foreclosure 
of mortgage ; but the great majority of cases are 
cases of eviction by tbe landlord. This eviction 
proceeds upon the tenant’s failure to perform some 
part of his contract of lease — in general, the agree- 
ment to pay rent at stated periods, or tlie obliga- 
tion to remove voluntaril 3 ' when the lease has 
expired. Under the recent statutes, no tenant in 
Ireland can be evicted for non-paj'ment of rent un- 
less he owes at least a year’s rent. Where proceed- 
ings are taken with a view to have a tenant evicted 
from a holding for which a judicial rent has not 
been fixed, the tenant maj"^ apply to the court to fix 
a fair rent. If a tenant has been decided by the 
court to be entitled to compensation for improve- 
ments, he cannot be compelled by process of law to 
quit his holding until the amount due to him as 
compensation has been made good. After a land- 
lord has obtained his judgment, six weeks must 
pass before he proceeds anj’ furtlier, in which time 
the tenant maj' paj' tlie amount due, and thus staj' 
the eviction. Before the passing of the Land Act 
of 1SS7, the eviction then took place if the tenant 
had failed to settle ; and the evicted tenant had 
a right to redeem for six months, and during this 
time the landlord was liable to him for the crops on 
the land. It became a widelj" prevailing custom for 
landlords, in these circumstances, to reinstate the 
tenant imraediatelj’ after his eviction, as caretaker 
of the holding. After the period of redemption had 
run out, this caretaker might again refuse posses- 
sion of the land, and be again physical Ij- removed. 
If he paid the amount due to the landlord, he 
became tenant again. The Land Act of 1887 made 


law such of the rules of this custom as were in 
favour of the tenant. With reference to holdings 
of not more than £100 a j^ear of rental (and tbe 
greater number of Irish holdings are such), it 
enacted that, when a landlord had obtained judg- 
ment entitling him to evict for non-payment of rent, 
he should (instead of proceeding to evict the tenant 
as formerly) serve upon him an eviction notice. 
The notice informs the tenant that a decree for the 
recovery of the land for non-paj'ment of rent has 
been obtained by tbe landlord ; that any peison 
entitled by law to redeem the said land must do 
so within six months from the service or posting of 
the notice, by paying to tbe landlord, or liis agent, 
the sum specified in the notice as rent arrears and 
costs ; and that on sendee or posting of the notice 
the person in possession of the land, to whom the 
notice is addressed, is deemed to be in possession as 
caretaker onlj% and not as tenant. A return of 
such notices filed in court is pi-esented from time to 
time to parliament, and their number is often mis- 
taken for tbe number of actual pbysical ejections 
from lands which take place in Ireland. But the 
tenant may redeem his right within six months, 
and meantime remains in possession of the land as 
caretaker. He cannot be removed as caretaker 
until a month after service of the notice, unless by 
special leave of tbe court. When a warrant has 
been applied for for his removal as caretaker, the 
justices may put a stay upon the issue of tlie war- 
rant for a month or less, if they think that, by 
reason of the illness of the caretaker, or any other 
cause, the proceedings ought to be delayed. 

Evidence. Evidence may be defined as the 
means of proving an unknown or disputed fact. In 
ordinary legal usage the term has two meanings 
which should be distinguished. In one it denotes 
testimonj' as to the existence of facts ; in the other 
it denotes relevancj' to an issue, as when it is said 
that ‘hearsay is Pot evidence.’ Evidence is 
divided into oral or parole evidence, or statements 
made by word of mouth bj’ witnesses in court ; and 
documentaiy evidence, the testimonj' derived from 
writing, or the use of any conventional symbols 
which, like letters, serve to express ideas. Real 
evidence is the testimonj- of things, as where foot- 
prints in a field give evidence that some one has 
been there. Another distinction is drawn between 
direct and circumstantial evidence. Direct evidence 
is tlie testimonj' of witnesses to what thej- have 
themselves observed or know of their own know- 
ledge regarding the fact to be ascertained, as when 
A testifies that he saw B stab C with a knife. 
Circumstantial evidence is testimonj' given by 
witnesses to what they have obsen’ed or know 
regarding facts more or less remotely connected 
with tbe unknown or disputed fact, as when A 
testifies that he found upon B a blood-stained 
knife. The relative value of direct and circum- 
stantial evidence as proof of fact has been much 
discussed. Direct testimonj' is generallj' esteemed 
the stronger ; but witnesses may be mistaken, 
deceived, or deliberately false ; while circumstances 
‘cannot lie,’ and the conclusion forced upon the 
mind bj- an unbroken train of circumstances point- 
ing in the same direction is often more forcible 
than positive direct testimony. 

Instances may be found in which combinations 
of facts and circumstances are morallj- satisfactoiy 
as grounds of assurance and judgment, and, in 
manj' cases where a conr-iction has jiroceeded upon 
circumstantial evidence alone, tbe prisoner has 
afterwards confessed his guilt. A good example 
is the case of Courvoisier, the valet and murderer of 
Lord IVilli.am Russell (1840). Here there was no 
direct testimonj- whatever to connect the accused 
with the crime, and there were circumstances 
designed bj- tbe accused to suggest that it was the 
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■work of burglars. It was j)roved, however, that 
the prisoner had an opportunity of committing the 
crime, that some of the abstracted property had 
been concealed in his pantry, and that he peraon- 
ally liad disposed of other portions of it. The 
evidence,- besides, excluded the reasonable belief 
that any other than the prisoner was guilty, and 
upon these gi-ounds he was convicted, and after- 
wards confessed. On the other hand there have 
been cases, happily rare, in which a miscarriage 
of justice, and the conviction of the innocent 
instead of the guilty, have resulted from a reliance 
by the jury upon circumstantial evidence. The 
most remai'kable of these that has occurred in 
recent times arose out of a burglary committed at 
the rectorj' of Edlingham in 1879. Two burglare, 
one of whom shot at the rector, were seen on the 
night by tlie rector and another person. Two men 
were arrested and tried for the crime at Nortli- 
umberland Assizes in 1879. Neither the rector 
nor the other pemon who had seen the burglars 
Wiis able to identify the prisoners, and the defence 
was that the case for the prosecution was wholly 
one of mistaken identity. But a chisel found 
in the room where the crime was committed was 
traced to the possession of the prisoners ; a piece of 
newspaper picked up in the same room was found 
to coiTespond with a piece in the coat of one 
of the prisoners ; and footmarks found near the 
scene of the crime corresponded with those of the 
prisoners. The jui^’ on this evidence found them 
"uilty, and they were sentenced to penal servitude 
for life. The 3 ' served in the convict settlement at 
Portsmouth for nine 5 ’ears ; when, in 1888, the true 
burglars, two other men than those who had been 
convicted, confessed to the crime. Inquiries were 
made by the authorities, with the result that the 
men who had been convicted on the evidence of 
the chisel, the newspaper, and the footmarks, were 
sot at liberfy. 

Judges and juries are not allowed b.y law to 
proceed upon their private knowledge of facts at 
issue before them, and must decide according to 
the evidence adduced. Of some facts, however, a 
judge takes ‘judicial notice,’ and these do not 
require to be proved b,v evidence. Such are all 
public acts of p.arliament, the proceedings and 
privileges of parliament, the course of proceeding 
and all rules of practice in force in the Supreme 
Court of Justice, the ordiuaiy course of nature, 
natural and artificial divisions of time, the meaning 
of English words, and manj' other matters which 
judges are by statute specially directed to notice. 
Judges are also bound under the rules of law called 
presumptions to draw a certain inference from a 
certain fact unless the truth of such inference is 
disproved. A prcswiiptio juris ct dc jure does not 
allow its inference to be disputed. For example, 
the law presumes that a minor is incapable of 
managing his own affairs ; and, when a man is 
proved to be a minor, he will be held so incapable 
without regard to the question whether in tnith he 
is so or not. A. presuinptio juris may be rebutted, 
as thus ; the law presumes that when a woman is 
manied, her husband is the father of her children ; 
but evidence maj' bo adduced to prove the contrari*. 
A third kind of presumption has been distinguished, 
the presumptio judicis vel hmninis, but this is 
merely another name for an argument or inference 
of logic. With regard to disputed facts that are not 
matter of judicial notice or legal presumption the 
general rule is that he who affirms a fact must 
prove it ; and the burden of proof lies in the first 
instance on the party against whom judgment 
would be pronounced in the absence of eiddence on 
either side. 

The general nilc governing questions as to what 
facts may be proved in judicial proceedings is 


that facts in issue (or those upon which the 
existence of the legal right in question depends) 
and facts relevant to the issue*— i.e. those from 
which the facts in issue maj' be inferred — ^maj’ be 
proved to the exclusion of all other facts. Facts 
collateral to the issue are not allowed to be 
proved — e.g. in a question whether A committed a 
crime, the fact that he formerly committed another 
crime of the same kind is held to be iiTelevant, aird 
not allowed to be proved. Hearsaj' evidence — i.e. 
testimony' to the fact that a statement was made by 
a person not called as a witness— is similarly deemed 
to be irrelevant, the reason generally assigned 
being that the ■ best emdence must be given. 
But the i-ule excluding hearsay suflers exceptions. 
Tims, voluntary confessions of crime and declara- 
tions by pemons accused of crime are admitted as 
evidence against themselves ; and declarations 
made by witnesses at the point of death, or in fear 
of death, are received as evidence against others. 
The opinion of a witness, as distinguished from 
his testimony to a fact, is generally held to be 
irrelevant ; but tbe opinion of skilled persons or 
experts as to matters coming within their special 
province is admitted. Thus, in a question whether 
a man was sane when he made his will, the testi- 
mony of a witness to the fact that the deceased 
wrote his wiU in different coloured inks upon 
medicine labels would be deemed relevant, while 
the same witness’s opinion that ‘no sane man 
would make a will in that way ’ would be deemed 
irrelevant ; but in a question whether A was 
poisoned, the opinion of medical men is admitted 
as to the effects of the poison of which A is said to 
have died. Evidence as to a person’s character is 
deemed to be relevant in an inquiry regarding his 
conduct. 

Admissible facts may be proved by documentary 
or by oral eiridence. when the contents of docu- 
ments are proved by the production of the docu- 
ment itself in court, the evidence is said to be 
primarj'. When copies are produced, the evidence 
is said to be secondai-j’. As a general rale the 
documents themselves are neoessaiy, as being the 
best evidence ; but copies are accepted in certain 
settled cases — as where the original is in possession 
of the adverse party, who refuses to produce it; 
where it has been destroyed or lost ; or where it is 
of such a nature as not to be easily movable, as in 
the case of a libel wiitten on a wall. Public docu- 
ments, such as the records of the realm, the acts 
of parliament, and the like, are proved bj' copies 
variously authenticated. When the law requires 
writing as proof of any proceeding or contract, oral 
evidence will not be admitted to alter or contradict 
,snch writing. Such evidence will, however, be 
received for the interpretation and construction of 
documents where they are obscure or couched in 
language used out of its ordinary' sense. 

The old rules which restricted or excluded the 
admissibility of a witness on tlie ground of religion, ■ 
of interest, and of character have been madually 
swept away b.y legislation. Objections oi interest 
and character do not now affect the admissibility 
of witnesses, but are urged against their credibility 
when their testimony' has been received. As a 
general rule all peisons who are capable of giving 
rational endenco are admissible as witnesses. 
Extreme youth and mental infirmity' will exclude 
if it is such as to prevent the witness from under- 
standing questions or giving rational answers, or 
from knowing that he ought to speak the truth. 
In criminal cases the accused is not admissible ns a 
witness, nor the husband or wife of the accused, 
except where he or she is the person injured by' the 
crime. Some exceptions to the rule have been 
made by' recent statutes— as e.g'. the Criminal Law 
Amendment Act of 1885, which allows persons 
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accused of offences under this act and their lius- 
hands or ■wives to he competent ■svitnesses. Thus, a 
man charged under the act with abduction of a girl 
under sixteen may give evidence himself, and call 
his wife to prove that at the time the crime was 
said to be committed he was not at the place where 
it was committed ; while a man charged with 
assault with intent to ravisli (which is not within 
the act) can neither testify himself nor adduce 
his wife’s evidence at all. Witnesses are in the- 
ordinary case examined in open court by word 
of mouth, after taking an oath to tell the truth. 
If any witness is unwilling to he sworn from con- 
scientious motives, the judge maj' permit him 
to make a solemn Affirmation (q.v.). Any person 
■svho has made such declaration and wilfully and 
corruptly gives false evidence may he prosecuted 
and punished as if he had committed Perjury (q.v.). 
AVitncsses are first examined hy the party who 
calls them into court. After this examination- 
in-chief they are cross-e.xamined on behalf of the 
opposite party, and then re-examined. Leading 
questions — ^Le. questions which suggest their own 
answer — ^may he put in cross-exammation, hut not 
in the examination-in-chief. No witness is bound 
to answer any question if the answer would expose 
him to a criminal charge ; hut if the result of his 
an.swer would be to render him liable to a civil suit 
for debt or otherwise he must answer notwithstand- 
ing. Questions may he put in cross-examination 
to test the accuracy or credibiliQ^ of the witness, j 
and to shake his credit hy injuring his character; 
hut the judge may disallow questions which he 
considers to he vexatious and not relevant to the 
issue. Every witness may be examined as to 
whether he has ever made a different statement 
regarding the matter of his examination ; and, if 
he denies, proof may be led to contradict him. 
Spouses cannot be compelled to disclose communica- 
tions made to one another during the marriage. 
Confidential communications between parties to 
legal proceedings and their legal advisei-s are 
similarly protected. Medical men and clergymen, 
on the other hand, may probably bo compelled to 
disclose communications made to them in pro- 
fessional confidence, although the point remains 
doubtful (see CoNFlDENTXA.LlTy ). Except in cases 
of treason and perjury, the evidence of one 
witness is held sufficient by the law of England to 
support a conviction ; but proof of civcumstJi,nces to 
corroborate such witness is usual. The rule runs 
the other way in Scotland, where no libel can be 
proved by the unsupported testimony of a single 
witness ; but, as one witness is held sufficient to 
prove each of a chain of connected facts, the 
jiractical effect of the two rules is the same in both 
countries. See Su- James Eitzjames Stephen’s 
Digest of^ the Laiu of Evidence {dth ed. 1887), and 
Kirkpatrick’s Digest of the Scottish Law of Evidence 
(•2d ed. 1886). 

In. the United States, state laws prescribe the 
rules of evidence which govern the state courts, 
and, in the absence of congressional enactments, 
federal courts. The eflect of recent acts of congress 
is tliat there is now no restriction as to the 
admission of testimony based upon the colour or 
nationality of the witness ; and in general the 
party in interest both in civil and criminal cases 
may be a competent witness, subject to the general 
rule that a party is not compelled to criminate him- 
self, nor shall his silence upon anj' question create 
a presumption against his innocence, and subject 
also to the general rule that a husband shall not 
be allowed to testify against his wife, nor the "wife 
(unless the offence has been committed by the one 
against the other) against her husband. VTiere 
the evidence relates to the remedy, as in the 
proving of an instrument by subscribing witnesses. 


state rules govern both in federal and state courts; 
hence the practice varies with the locality. Cir- 
cumstantial evidence is admitted by courts with 
gi’eat reluctance, and in criminal cases, if not 
corroborated by the positive evidence of at least 
one witness, it must be of such a character as to he 
equivalent in weight of evidence to direct and 
positive evidence, and be entirely inconsistent with 
the innocence of the party accused. 

A belief in God and in dirtne rewards and punish- 
ments, here or hereafter, for deeds done is essential 
to the admissibility of a witness ; and this belief 
must have no reference to the punishment for 
perjury by human law ; hence one having no belief 
in God cannot be a competent witness, and no form 
of oath which he declares to be binding upon his 
conscience cures this defect. The jury are the 
judges of the fact, and, as such, of the credibility of 
the witnesses ; hence no jury in the United States 
is obliged to reject a statement of a witness 
because uncorroborated by positive testimony, 
either direct or circumstantial. The general rules 
as to relevancy ; the relative value of written and 
oral evidence, and the control of the one by the 
other; and the taking of an oath or affirmation 
are to the same effect as those observed in England. 
— For the evidences of religion, see Apologetics. 

Evil may be generally defined as that which 
is opposed to the divine order of the universe. It 
requires only a superficial observation to perceive 
that there are many apparent exceptions to the 
pervading harmony and happiness of creation : 
there are convulsions in the physical world ; there 
are suffering, decay, and death throughout the 
whole range of organic existence ; and the appella- 
tion of Evil is commonly applied to such pheno- 
mena. In the face of the human consciousness, 
such phenomena appear to be infractions of tlie 
general order and good, and it- pronounces them 
evil. Every form of religion testifies to the 
recognition of evil in the external world, and 
superetition in all its shapes mainly rests upon it. 

Eut it is in the sphere of moral life alone that 
the conception of evil is most deep-seated — evil in 
human life and manners and history. There is in 
the moral consciousness of man a sense of violated 
order, of transgression of divine law, or what is 
called sin, which is evil in its essential form. This 
fact of evil is everj'where appealed to by the 
Christian religion ; it is the aim of this religion to 
deliver men from its power and misery. Every 
ethical and judicial code is based upon its recog- 
nition, and is designed to protect human society 
from its injurious consequences. 

The question Of the origin of evil has been gi-eatly 
discussed, and has received various answeis. The 
simplest and most direct of these answere is that 
which maintains a double origin of things, or a 
system of dualism. This conception lies at the 
basis of many forms of religion ; it may be said to 
be the fundamental conception of all mere nature- 
religions. Interpreting the obvious appearances of 
nature, these embody in divine personalities its 
contending manifestations of light and darkness, 
benignity and terror. The opposition of Ormuzd 
and Ahriman in the old Zoroastrian faith is one of 
the most conspicuous examples of this religious 
dualism. Manicheism, which spread so widely in 
the dth and 5th centuries, and the Syrian mosticism 
from which it sprang, though accounted amongst 
Christian heresies, are also liistorical illustrations 
of the same principle. 

The dualistic theorj- of the origin of eiil, how- 
ever, could not maintain itself with the advance 
of speculation and the truer appreciation of Chris- 
tian truth. It was at once a postulate of the 
cultivated reason and a dictate of divine revela- 
tion that the world proceeded from One absolutely 
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Divine Creator, holy and good, of whom, and^ 
through whom, and to whom are all things. It 
was necessary, therefore, to reconcile the appear- 
ance of evil with this fundamental admission. 

The doctrine of the Fall, especially in the later 
form of development which connects it with the 
existence of a devil or evil spirit, tempting man 
in the shape of the serpent, was supposed to 
explain the appearance of evil in human history. 
Being tempted of the devil, man sinned, and so 
fell from his obedience to the divine law. This is 
the doctrine of orthodox Christian theology, and 
the answer which it gives to the inquiiy, how sin 
came into the world. And many minds never 
think of carryin" the inquiry further. It is clear, 
however, that tliis explanation of the histoiical 
origin of evil leaves tlie question of its real and 
absolute origin unsettled. The devil being assunied 
as the cause of man’s sin, the further question 
arises, whence the devil? Is he an absolute per- 
sonality ? in which case we are landed in the old 
theory of dualism ; or is he, according to the 
traditionary Christian conception, a fallen angel? 
in which case the question just returns, whence 
the sjiring of evil in him? (See Devil.) There is 
no real explanation gained by this removal of the 
question ; it is still the same difficulty — whence 
the origin of evil in the creation of an all-perfect 
Being, almighty as well as all- wise and good ? 

Speculation may please itself with ingenious 
answers to this question, but in truth it admits 
of no satisfactory solution. Some, for example, 
have argued that evil, like darkness or cold, is an 
indispensable element of alternation or contrast in 
human life. All individual reality is only the 
pi’oduot of opposite forces working together. 
Character could only arise from the interaction 
of opposing ethical influences of good and evil. 
In nature we have attraction and repulsion, rest 
and motion, positive and negative electricity ; 
why should it be diflerent in the sphere of morals ? 
Here, too, there must be polarity. Good can only 
exist in contradistinction to evil ; the one no less 
than the other is necessary to constitute the drama 
of human life and history. Others, again, have 
argued that evil is the result of what is called 
metaphysical imperfection. God alone can be 
perfectly good. The creature in its very nature 
IS limited, defective ; and evil is nothing else than 
the evidence of this limitation in man. It is not 
something real or positive, but only a privation. 
It is in morals what cold and darkness are in 
physics, a pure negation. Thus have argued such 
profound thinkers as Augustine and Leibnitz. 
Blit it requires but little penetration to see that 
such arguments, however ingenious and so far 
well founded, do not meet the essential difflculty 
of the problem. If evil be, according to such 
views, a necessary element of human life, in tlie 
one case in order to develop its activity, in the 
other case as clinging to its creaturely limitations, 
then plainly it is not, in the orthodox sense of the 
word, evil. It is not and cannot be a contradic- 
tion of the time idea of human life, and at the 
same time a necessary element of it. Whatever 
necessarily belongs to life must help its true 
development, and not injure and destroy it; must 
he good in short, and not evil. Such theories, 
therefore, only solve the problem by eliminating 
the fact. The origin of evil must remain for ever 
inscrutable ; nor is it wonderful that it should. 
It is only in its ultimate sense conceivable as a 
quality of moral freedom, and moral freedom in 
man or any created being is a profound mystery. 
It is something which ‘we apprehend, but which 
we can neither comprehend nor communicate.’ 

Tlio problem of tlie origin and existence of evil is dealt 
with by the most notable philosophers, as by Kant and 


Hegel, but assumes special prominence in the pessimistic 
philosophers, Schopenhauer and Hartmann. According to 
Schopenhauer, not merely does pain greatly outbalance 
pleasure, but existence as such is necessarily evil (see 
Pessimism). John Stuart Mill, in his posthumous essays 
(1874), held that, in the presence of so much and so great 
evil, physical and moral, in the universe, it was im- 
possible for him to believe in a deity at once omnipotent 
and all-benevolent. He felt therefore driven to regard 
God as a Hemiourgos limited in power by the materials 
on which he had to work. See also SiN, "Will, and 
Julius Muller, Tlie Christian Doctrine of Sin (trans. 
from the 5th German edition, 18C8). 

jEvil, King’s. SccSckofula. 

Evil Eye. the power of exerting an evil 
influence or fascination on any one by a glance 
from the eyes, one of the most venerable and wide- 
spread of human beliefs, sanctioned alike by the 
classical authors, the Fathers of the Church, the 
medieval physicians, savage races evei^where, and 
modern usage in many countries within the range 
of Christianity. Readeis of Virgil will remember 
the complaint of Menalcas in tlie third Ecloguo 
that some evil eye has bewitched his tender lambs, 
and every' one ’ is familiar with St Paul’s bold 
metaphorical use of the idea to express the spiritual 
perversion of the Galatians (iii. 1). Bj' the 
ancient Greeks it was called Baslcania, bj' the 
Romans Fascinnm ; and to both it was an integral 
part of the popular belief. Amulets of very' various 
forms — the most common those shaped like horns, 
like a frog, or like a hand— were worn to''’ counter- 
act its effect, and sucli devices adopted by waj' of 
safeguard as spitting on the ground or on the 
breast, showing something ridiculous to the fas- 
cinator, dissimulating good fortune, or doing some- 
thing unpleasant by way of a counter-penance, 
like Polycrates of Samos throwing his ring into the 
sea. It was supposed that f.ascination was most 
often due to envy ; hence the philosophy' of over- 
coming it, and converting it into laughter and 
safety', by the exhibition of some ridiculous amulet, 
often of most indecent description. Such also weie 
the oscilla or little masks of Bacchus hung upon 
fruit-trees to avert the fascimtni and keep them 
fertile, and the phallus borne about in procession 
at the Diony’sia. Of similar origin is the fact that 
stated numbers are particularly' liable to the 
fascinnm, and hence the deep-rooted Jewish dis- 
inclination to number flocks or tbe like, and the 
\ no less strong objection of Neapolitan and Scotch 
fishermen to state the number of their catch. In 
the folklore of almost every' people it is considered 
unlucky to be praised with any particular warmth, 
and it is a point of prudence to use certain formulas 
immediately' thereafter. We find this not only 
among the ancient Greeks, Romans, Celts, and 
Teutons, but among such people as the Turks, 
Italians, Spaniards, as well as the Chinese, 
Japanese, Negroes, and Red Indians. Thus, in 
Carniola and Corsica a mother does not care to 
hear her baby praised or a farmer his crops, while 
even in England here and there sick people still 
feel uneasy at being told that they' are looking 
much better. 

Nowhere at the present day has the belief in 
the evil ey'e a more real power than among the 
Neapolitans. The Jcttatnra is one of the common 
dangers incident to life, and every one wcare 
his amulet against it. These are usually of silver, 
in the form of an antelope horn, a hand with 
tlie first and little finger doubled down, a_ key 
with a heart in its handle, a descent moon with a 
face in it, or a sprig of rue. Other very' common 
forms arc the cimuruta, an emblem combined of all 
the foregoing, none of which are directly Christian 
sy'mbols, and the cavallo marino ( ‘ sc.a-horse ’ ) and 
sirena, the last two being very common in Pompeian 
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paintings. The horror of this fatal gift of fascina- 
tion with its blighting influence is deepened by the 
fact that it is exerted upon any object upon which 
the eye may first light, often, if not indeed usually, 
in opposition to the will of the person who is cursed 
with it. Men now possess it’ more commonlj' than 
women — nay, the jettatore is often a priest or 
monk, and it was long a matter of common belief 
that it was an unhappy attribute of Pio Nono him- 
self. In ancient times, on the contrary, it ’vi’as 
more common in women than men, and was 
possessed most often by little old women with 
squint or deep-set eyes, especially those who were 
, lean and melancholy, and had double pupils. The 
Neapolitan is traditionally a morose and 

sallow man, eager to cast his blighting influence 
over men and women, but most commonly children, 
and usually he is a mean-looking personage, 
totally unlike the portentous figure idealised in the 
Corricolo of Dumas. Many of the medieval philo- 
sophers have seriouslj’ discussed the rationale of 
.the evil eye, with its relations to the poisonous 
rays emitted by toads and basilisks, and the 
fascination of terror exerted by the serpent upon 
the bird through keeping its eyes fixed steadfastly 
upon it. Grimm notes as one of the best means of 
recognising a witch, that when you look into her 
eyes you see your image reflected upside down, 
and suggests that the peculiar conformation may 
have had something to do with her evil' eye. At 
anyrate this baneful property is characteristic of 
witche? everywhere, of none more than in those of 
Teutonic mythology. 

See the learned discussion of the subject in "W. W. 
Story’s Castk St Angelo and the Evil Eye (1877); G. 
Pitre, Ea JetUttura ed il MaVocchio in (IColozsvar, 
1884); chap. vi. of E. N. Eolfe and H. Ingleby’s Naples 
in ISSS (1888); and M. Tuolunann’s exhaustive series of 
papers on ‘Fascination’ in Milusine (vols. ii. iii. and iv. 
1884-89). For some valuable eastern evidence, see 
papers by John de Cunha and Purushottam Balkrishna 
Joshi in part iii. of the Journal of the Anthropological 
Society of Bombay (1888). 

Evil Merodacli. See Babylonia. 

Evolute, Involute, correlative terms first 
applied to the tracing of curves by Huygens. Under 
this distinction every inathematical cui-ve is con- 
sidered as one of a pair which are mutually pro- 
duced. To measure the curvature at any point, or 
the amount of bending or deflection from the tan- 
gent, we find a circle which coincides with the 
curve for an .elementaiy distance. This circle of 
curvature or ‘ osculating circle ’ must evidently 
diminish its radius as the curvature increases, and 
increase its radius as the curvature diminishes. 
The centre of this circle is called the centre of 
curvature for that point ; and the successive points 
of any given curve have in general different centres 
of curvature, because the amount of deflection is 
constantly varjung. 'When we trace, for example, 
an ellipse, the varying centre of curvature is at 
the same time tracing a companion curve of quite 
a different shape. The latter is called the evolute 
and the former the involute. Or we may begin 
with the evolute. Take a circular disc of metal 
or wood and wrap a.. thread round the circum- 
ference, which is now to serve as the generating 
curve. When the disc is held- fast to an}’’ plane, 
and the string unwrapped under tension, any 
point of the latter will describe on the plane an 
involute of the circle. At any particular moment 
of the process the straightened or unwound part 
of the string is the radius of cuiwature of the 
outer curve. Thus, ( 1 ) the tangent to the evolute 
at any point is the normal to the involute at the 
corresponding point ; (2) any cuiwe as involute can 
have out one evolute, but any cuiwe regarded as 
an evolute has an infinite number of involute 


companion curves, which are all parallel; (3) the 
length of any arc in the evolute is the diference 
between the tangents at its extremities. When the 
circle is evolute, its involute (see fig.) is obviouslj’ 
spiral ; and, when it is itself involute, tlie corre- 
sponding evolute has the exceptional form of being 
diminished to a point. The evolute of the cycloid 
is also exceptional, being another equal cycloid, 
a fact first observed by Huygens. A practical 
application of the involute of the circle occurs 
in theoretical mechanism in connection with the 
.shape of the teeth of wheels, under certain circum- 
stances. 

From A, the beginning of the involute, draw a 
tangent AM = length of circumference of the circle. 



Divide AM into eight equal parts (as figured) and 
the circumference into the same number at B, B, B, 
&c. At these points draw tangents so that line 
Bl = line Al, B2 = A2, B3 = A3, B4 = A4, &c. Tlie 
extremities of the tangents show the curve called 
the involute of the circle. The dotted curves of 
the diagram show three of the companion involutes, 
all parallel to the fimt. They obviously admit of 
indefinite extension, however small the generating 
circle may be. 

Evolution, Upon eveiy developing mind, 
whether infantile or consciously philosophic, there 
messes at times the question of the origin of things. 
The attempt to answer this is to constnict a 
cosmogony ; and is alike the earliest and the latest 
extension of our common-sense account of things 
into complete and more orderly fomi as science. 
In seeking to do this the gi’eater and more per- 
manent phenomena at first impress us ; and our 
speculative restlessness, if not lulled altogether, 
may seek to satisfy itself by postulating the exist- 
ence of the universe substantially unchanged 
during an infinite past. But this philosophy of 
things is not only incapable of being really grasped 
by the highest eflbrt of the intellect, but is 
incessantly contradicted by experience ; it has 
hence never gained any real acceptance from the 
simplest common sense, much less any confirmation 
from science. The alternative then arises of draw- 
ing an explanation of the origin of things from 
our experience not of permanence, but of change. 
Here it is naturallj’’ the most changeful phenomena, 
the most marked and sudden contrasts, which first 
and most deeply arouse our attention, and this not 
only in nature, but still more in human life and 
affairs. The conception of uniformity among 
superficially different phenomena has hardly arisen, 
and the demand for explanations in terms of aansc 
and effect, other than in terms of pemonal volition, 
is proportionately weak. The hypothesis of a 
sudden and unexplained, of a mysterious appear- 
ance or creation of things, thus next presents 



478 


EVOLUTION 


itself ; and the subsequent explanation of this as an 
act of external will is rendered easy by our pereon.al 
consciousness. As our practical and industrial 
powers develop, and the perception of phenomenal 
order deepens and extends, , the original simple 
association of a simultaneous appearance of all 
phenomena with a flash of volition is modified. 
Phenomena are becoming classified and inter- 
connected in larger and larger groups, with which 
a higher anthropomorphism can henceforth asso- 
ciate a conception of detailed design. The older 
view onlj^ remains provisionally so far as order 
is not yet apparent ; such later creationist theories 
become increasingly supplemented by a recogni- 
tion of the changes in progress around us. The 
importance of these is found steadily to increase, 
and the conception of evolution, nascent since the 
crudest view of creation had given place to a more 
gi-adual and causal explanation, now becomes in- 
dependently formulated in each order of phenomena. 
Human aftairs become more and more obviously 
interpretable than of old, and there arises in their 
place the characteristically modern idea of progress. 
Natural science meanwhile has become more active, 
the ver>' astronomical and geological phenomena 
from wbich our ideas of permanence were most 
derived are seen to be in process of change. Changes 
which seemed to be catastrophic in their vastness 
are proved to be only the cumulative product of 
natural agencies in daily operation ; and the idea 
of the present as the product of the past also 
becomes extended to the world of organic life. The 
details, the general mechanism and direction of 
the processes of change, thus become inquiries of 
paramount interest to each body of scientific 
specialists and still more to the philosopher. It is 
at this period that we find ourselves, and to the 
brief discussion of these questions therefore that 
we must pass ; but it is useful from the outset to 
recognise that instead of having well-defined and 
sharply-opposed theories of creation and evolution, 
these are but phases of an incomplete evolution. 
Hence the controversies so active during the middle 
half of the_ present century have pmctically ceased ; 
it is admitted on all hands that the evolution 
theory only supersedes those cruder anthropo- 
morphisms of arbitrary creation and of mechanical' 
contaivance which presented the rrniver'se as a mere 
aggregate of finished products, without exclrrding 
that higher and irrore rtnified teleology which in- 
terqrrets it as the orderly unfolding of a cosmic 
drama. Aird as we see tire evolrrtiorr theory to be 
an orderly development beyond its predecessors, 
mere destnrctive criticism of these becomes no 
longer necessary. 

Mode of Treatment . — The student of theology or 
philosophy, or the man of general education, is 
usually inclined at once to plrrnge amid the con- 
flicting currents, the perplexing eddies of past 
costnogonic speculations. He hence sets out by 
reviewing the oriental theories of the rrniverse, and 
comparing these with Hellenic ones ; he develops 
mingled types of both through early Christian 
thought^ into the elaborate conrpronrise of the 
scholastic world ; and finally endeavorrr's to trace 
the rrrodifications and survivals of these in con- 
tact with the thorrght-streanrs of the Ilenai.ssancc 
and the llevolirtiorr before reaching the theories of 
modern times. Brrt it worrld be a grave nrisbake to 
suppose that these last are the prodrret of any 
continrrorrs development from the preceding course 
of specrrlatiop. _ Thej' have arisen independently 
attd rrpon a distinct line, and present themselves ns 
the nrost generalised resrrlt and expression of our 
concrete studies of natural scietree. Hence such 
historic inquiries, in all cases difficrrlt, if not 
actually mrsleading, worrld be in any ease pre- 
mature ; whereas, when we h.avo grappled with the 


scientific theories of evolution, we may then pro- 
fitably note the analogies or parallelisnrs, the sur- 
vivals of, or reversions to, earlier rrrodes of thought 
which these present. 

Scientific conceptions of evolrrtion may them- 
selves be approached from various sides. Minds of 
the more abstract type or training tend to begin 
uith such a highly gener-alised analysis and ex- 
position of the subject as that with which the 
labours of Herbert Spencer have been so pre- 
eminently concerned. After accepting or modify- 
iitg this dynamic view of the universe as a whole, 
we should then seek to satisfy ourselves as to the 
applicability of our principles to the genesis of the 
physical world, and thence pass to the phenomena 
of life, mind, and society. We shorrid then be 
accustomed to regard the rrniverse no longer as 
a mer-e phantasmagoria, nor even nterely as an 
orderly succession of events, brrt as a process of 
becoming. And, since this orderly flux of evolrrtion 
is still in progress, scientific prevision thus becomes 
possible, and with it a corresponding degree of 
practical prevision as well. lYe thus reach a tran- 
sition from the cosnrist to the hurrranist attitude ; 
the essential step from an evolrrtionary system of 
science towar-ds an evolutionary system of ethics 
worrld then be trrade. These general conceptions 
reached, and an evolrrtionar-y philosophy in its 
broadest orrtlines being thrrs settled, we are in a 
position to review the earlier systems of difiererrt 
historic periods, and ratioirally criticise and inter- 
pret them in the light of our own conceptions; it 
may be even to recognise defects or deficiencies in 
these, and to obtain suggestions how to correct or 
supply them. 

A less arduous and more poprrlar method, con- 
crete and inductive moreover, and consequently 
more in harmony with the modem spirit, is to 
begin as a scientific specialist, artificially isolating 
in thought one order of phenomena at a time from 
the complex unity of nature. Reviewing in this 
way the physical sciences, next the biological, and 
fiiiallj' the mental and social, we shall be able to 
trace the parallel rise of evolutionary interpreta- 
tions in each order of phenomena. And, after 
adequate detailed study of physical and organic 
processes, we may not only discuss the broader 
generalisations with fuller grasp and certitude, but 

{ noceed to inquire into the evolritionarj’^ process in 
righer sciences with ampler preparation ; and thus 
ultimately approaeh the philosophic ideal of clearest 
and completest general view. 

In this way we should have again completed the 
same eycle of thought as that sketched in the pre- 
ceding section, but this time induetively instead of 
deductively : we have, as it were, worked our way 
upwards from our scientific primers instead of down 
from !Mr Spencer’s TVrst Principles or the like. 
In short, then, the most simple, safe, and fniitful 
scientific method of studying the problem of evolu- 
tion we find to be to reveiae the order of the three 
distinct methods above outlined ; to commence 
with the concrete study of evolution as manifested 
in the universe as a whole, in the earth’s cnist, and 
among plants and animals ; gradually to l ise toward 
more abstract expression and more deductive grasp, 
then to pass to mental and social evolution. 
Within the present compass the utmost that can 
be attempted is to sketch out a few of the leading 
lines of thought and still more briefly indicate 
others. 

Evolution in the Physical Sciences — Astronomy . — 
Here, as in other sciences, early conceptions of the 
tiniverso agree in viewing it as being, .as far as 
possible, in permanence and at rest, and not in 
change and motion. Such st.atic views may bo 
only tacitly implied, but are more usually diiectly 
avowed : thus the earth was long viewed ns a 
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plane stably supported, and till very recently the 
stars were viewed as fixed. But as the static 
universe of the ancient astronomer passes into that 
of Copernicus and Kepler, Galileo and Newton, 
Herscheland Leverrier, dynamic, or more accurately 
kinetic, conceptions have henceforward an assured 
prominence in at least one science, and that the one 
most obviously concerned with the universe as a 
whole. For although evolutionary speculations of 
more or less vagueness seem to have arisen once 
and again in almost every science, the first well-de- 
veloped- theory of evolrrtion which has attempted to 
cope with the observed facts of any science must 
be credited to astronomy (if not to the professed 
astronomer) in the famous Nebular Hypothesis 
(q.v.), of which the suggestiveness to all other 
departments of science must be freely admitted. 
For the mind which Iras once fairly grasped the 
conception of stellar and planetary evolutron can- 
not readily stop there. 

Evolution in Chemistry. — In chemistry kinetic 
conceptions mirst naturally have been rife from 
the earliest times. The records of ancient chemis- 
try are indeed largely those of the speculative 
exaggerations of kinetic Irypotheses by the alclre- 
mists ; as its history in more modern times bears 
the trace of a strong, and in some respects exces- 
sive reaction from these, albeit to occupy the 
more certain ground afforded by the conception 
of the permanence of matter. But the analytic 
researches, the studies of atoms and elements, of 
valencies and molecular constitutions viewed as 
absolutely definite, are again being rrsed only as 
starting-points for new dynamic departures, such as 
those of thermo-cliemistry ; while new speculations, 
essentially evolutionist, such as those of Crookes 
and others, are arising on various hands around 
the well-known periodic law { see Chemistry ). Tlie 
similarity in composition of our planet with that of 
sun and stars, and the intimate relation between 
organic and inoiganic compounds, are also sug- 
gestive ; while the actually observed genesis of 
many species of minerals by the action of natural 
causes, and the frequent transmutation of one 
species into another when some definite change 
takes place in the suiTOunding conditions, are not 
without evolutionary interest. 

The recent movement in chemistry above 
alluded to is indeed only the counterpart of what 
has been taking place eai-lier and more fully in 
physics, thanks largely to astronomy and to the 
mechanical arts, not to speak of other influences. 
Tire laws of motion, the conception of gravitation, 
the abandonment of the tlieories of the material 
nature of light, heat, and electricity, are all steps of 
the same progress, as are also the positive demon- 
stration of the existence of the imponderable ether, 
and finally the sublime conceptions of the conser- 
vation and dissipation of the evolution and dissolu- 
tion of energj' throughout the universe. And as the 
analj’tic task of the chemist and physicist rises from 
that of weighing and grasping at the atom to that 
of watching and measuring the wave, our general 
conceptions are inevitably clianging also. The idea 
of a static universe, essentially constructed once for 
all of so many different masses and kinds of matter, 
upon which man of science, philosopher, and 
theologian alike formerly agreed, is on all bands 
fully giving place to that of a djmamic unity 
which owes ite manifold and unceasing differentia- 
tion to the varying modes or moods of the universal 
energy. 

Evolution in Geology. — Tliat the lasficentnry 
mineralogist was here and there already widening 
his interest to the rocks and even meditoting as to 
their natui’e and origin is- well evidenced by the 
penetrating speculation of Linnrens : ‘ It may he 
that the solid rocks are not primeval, but the 


daughters of time.’ As subsequent generations 
of research have shown us, this solid rock is the 
product of igneous and that of aqueous action, here 
I'eaching hack to an incalculable antiqnitj', or tliere 
evolved within the period of human occupancy; 
while others consist in great part, or even com- 
pletely, of the remains of extinct animals or plants. 
These are conceptions now so familiar that it is 
difficult to realise their once revolutionaiy appear- 
ance and effect. But when we take into account 
the transition from the cataclysmal and essenti- 
ally creationist theories which at first prevailed 
to the unifonnitarian, or evolutionist, interpreta- 
tion of geological phenomena which centres round 
the work of Lyell, we cannot wonder that such a 
revolution in geological doctrine should have exer- 
cised an influence upon general thought only second 
to that of the Copernican astronomy itself. More 
detailed studies, too, would be of no little service 
to our general theories ; note, for instance, how the 
geologist takes from the astronomer, now a stellar 
evolutionist, the cooling planet, and outlines its 
primeval snnderings of land and sea, its wrinkling 
liills and vales, how he proves that the pulse of 
ocean is but the dying npple of a once fiftyfold 
mightier tidal wave, or how the glacial period is 
the inexorably recuiTent winter of a year of ages. 
The' mineralogist no longer merely measures and 
analyses, but deciphers the origin and transmutation 
of mineral species, and of the rocks they form under 
the forces of the environment (see MINERALOGY); 
and the typically changeful phenomena of climate 
and atmosphere are rendered the subject of a 
typically dynamic sub-science (see Meteorology ). 

Modal Explanation of Physical Evolution. — IVe 
must sooner or later inquire whether any general 
principle can be found to verify and rationalise the 
process of evolution in the physical world, and to 
this the answer has been specially elaborated by 
Mr Herbert Spencer. His essential principle or Law 
of Evolution must be stated in Ins own words : 
‘Evolution is an integiation of matter and con- 
comitant dissipation of motion during which the 
matter passes from an indefinite incoherent hetero- 
geneity to a definite coherent homogeneity, and 
during which the retained motion undergoes a par- 
allel transformation.’ The deductive and inductive 
establishment of this principle, and its comprehen- 
sive verification and fruitful application, through- 
out the fields of the higher sciences as well, are 
necessarily left for fuller separate exposition (see 
Spencer). And although the student who seeks 
to follow Mr Spencer in grappling with the riddle 
of evolution in higher orders of f)henomena may 
not admit that his uncompromising application of 
the principles of physical evolution to higher cate- 
gories is so exhaustive and satisfactoiy as he claims, 
there can be no doubt that this general treatment 
has been on the whole amply justified so far ns it 
goes, alike in unifying the sciences, and in the 
separate organisation of these. 

Evolution in Biology. — This portion of the sub- 
ject demands special attention and fullest outline 
for many reasons. Not only is the transition from 
static to evolutionary conceptions of comparatively 
recent, indeed almost contemporary interest ; but 
the progress of the doctrine of evolution as a general 
tlieory of the universe has been most closely con- 
nected with progress in biology. And while we can 
at best merely speculate as to the direct continuity 
of evolution from the inorganic to the organic world 
(see Biology, Spontaneous Generation), wc 
are constantly impressed by the fundamental unity 
of the process in the simplest and most complex 
forms of life, and by the thoroughness with which 
the same principles may be traced into the highest 
‘ superorganic ’ phenomena of mind and society. 

At the outset we require some such conception of 
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the actaal historic process of ouv concrete know- 
ledge of plants and animals as is outlined in the 
artmles UoTAXY and ZOOLOGY, and also of that 
rise of our more abstract kinetic and static (physio- 
logical and morphological) interpretations of the 
phenomena of life as is given under Biology and 
Botany. The general argument for evolution 
appended by Danvin to the classic statement of his 
theory of Natural Selection in the Origin of Species 
has lieen already summarised under Darwinian 
Theory, and its separate heads are also to be 
found under separate articles ; only tbe briefest 
reference to these need here be made. We must 
keep, for instance, in view the conceptions of the 
actual evolution of the individual which have 
become systematised in the sub-science of embrj'- 
ologj' (see Embryology). Suffice it, however, 
here to recall that, although it is in this con- 
nection that tlie term evolution first makes its 
appearance, it is used along with development, in a 
sense diametrically opposed to its present signifi- 
cance, as the mere enlargement and unfolding 
(evolutio, evolution, Entivickelung) of a form and 
structure in all essential respects a perfect minia- 
ture of that of the adult. 

Without recording or analysing the various con- 
ceptions of species (see Species) it is sufficient 
again to note how the belief in their objective 
constancy and practical definableness is shaken 
by such facts as (1) that pre-evolutionaiy system- 
atists difier hopelessly upon the number and limits 
of the species of all the more variable groups 
of plants and animals; (2) that the mere numeri- 
cal increase of the number of specimens in our 
museums is constantly compelling us to recognise 
that great numbers, sometimes even scores or 
hundreds, of ‘type-specimens’ of irreproachably 
described ‘ species * are but so many individual mem- 
bers of a series linked by the most infinitesimal 
gradations, yet of which the extremes differ by 
characters of specific, it may be even generic r.ank. 
And when {S) the assuniption of the general 
sterility of hybrids is proved experimentally (see 
Hybrid) to be an e.xaggeration, it becomes, to 
say the least, increasingly difficult seriously to 
support the dogma of the constancy of species. 

Leaving the general extenial form with which 
the species-maker is mainly concerned, we must 
accompany the anatomist through each level of 
his deepening analyses and comparisons, tlirongh 
organ -systems and organs, tissues and cells, to the 
ultimate protoplasm itself (see Biology, Mor- 
phology). To realise how fully this analysis 
results in the demonstration of an unsuspected 
unity of structure not only between species and 
genera, but far larger groups, some actual study 
of the concrete facts is indispensable ; as also 
to appreciate the same beautiful unity of type 
in individual structures so differentiated as the 
appendages of a lobster (see Crustacea) or the 
parts of a flower (see Flower). Yet here again 
we have an instance of the tenacity of static con- 
ceptions ; for although it could not be actually 
denied that the hypothesis of descent from common 
ancestoi-s at least might explain the structuml 
unity observable under classification, as from a 
simpler ancestor, that observable under the indi- 
vidual structure, the conception of confonnity to' 
a purely ideal ‘archetype,’ was long maintained. 
Eudimentary organs, such as the teeth of fatal 
whales, were thus expl.ained not as reduced sur- 
vivals of structures ancestrally useful, but as purely 
intellectual necessities of this arbitrary ‘ conformity 
to type.’ This ingenious revival of flatonic ideas 
in conjunction with scholastic nominalism could 
not, however, veiy long smwive the demonstration 
of the frequent absence of nidiments necessaiy for 
archetypal purposes; and the alternative evolution- 


aiy explanation has thus inevitably succeeded to 
its place. 

It is much to learn from the taxonomist that his 
classification of species and genera, even the whole 
world of plants or animals, assumes the form of 
a vast genealogical tree ; and it is no sm.all con. 
firmation of the evolntionarj^ view to note how 
every new fossil-trove throws some fresh light upon 
the order in which the branches or branchlets of 
this tree have historically developed. With all 
the missing links we can imagine or desire between 
the modern horse and his simple five-toed ancestor 
(see Paleontology, Foot, Horse), not to speak 
of other examples, we have indeed evidence wiich 
maj*^ well satisfy us of the historic fact of evolu- 
tion ; but this brings us no nearer comprehending 
the rationale of the process. Leaving the mor- 
phological sciences, we must pass' with Darwin 
to the study of what we may call the higher 
physiologjL Assuming what is known of the 
functions of the individual, we must note not only 
the relations of the species unit (in higher forms 
usually of course the pair), and so familiarise 
oureelves with the phenomena of reproduction and 
sex, of heredity and variation, breeding and rela- 
tion to offspring, the results of intercrossing, the 
modification by environment, &c. ; we must also 
consider the wider relations among the members 
of the same species, between allied species, and 
finally between practically unrelated ones, whether 
here of stinggle or there of adaptation. He thus 
introduces us to tliis vast and practically new field, 
and gives us a glimpse of the living, whole nature in 
that magistral series of volumes, which we may as 
it were group into a Vita Nainrm, complementary 
to the static Systema Naturev, and no less epoch- 
making for our day than was that of Linnrous for 
his. 

We see how natural it is that the student of 
biology who thus becomes an evolutionist so largely 
by help of Darwin, should accept the lucid and 
compreliensive modal explanation so vitally associ- 
ated with his whole evolutionaiy attitude, and 
thus also become a thoroughly convinced Darwinian, 
a natural selectionist without more ado : and we . 
can readily understand that the assent of the 
majority of the intelligent public should have 
gi-adually followed tlie same course during the 
generation after the publication of the Origin of 
Sgiccics. 

It is necessary, however, to refer more precisely 
to the historj’ of opinion both as regards the fact of 
evolution and the factors in the process. The his- 
tory of the two questions — of the empirical fact, and 
of the actual mechanism of evolution — can hardly , 
be separated, though it is of course well known 
that the former was virtually settled by the demon- 
strations of Spencer, Darwin, Wallace, Haeckel, and 
othere soon after the middle of this centuiy, while 
we are still in the midst of keen debate ns to the rela- 
tive importance of the diverse factors. The history 
of the theorj' of evolution, , so far as the organic 
world is concerned, is essentially modern, for in 

S )ite of vague hints and a jtriori speculations from 
mpedocles onwards, it was not till the 18th cen- 
tury that evolution began to be very definitely 
suggested as a modal explanation of tlie origin of 
our fauna and flora, or that inquiiy began to be 
seriously directed to what we now call the etiology 
of organisms. 

Wliat was for so long only a germ-idea at length 
took shape in the mind of Buflbn (1749), _who not 
only urged the general conception with dinlomatic 
skill and covert irony, but sought to show now now 
conditions evoked new functions, how these in turn 
reacted upon the stnicture of the organism, and 
how, most directly of all, altered climate, food, 
and other element's of the environment might be 
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the external conditions of internal change, whether 
for progress or the i-everse. Erasmus Darwin { 1794), 
with a truly living conception of nature, empha- 
sised the organism’s inherent power of self-improve- 
2 nent, the moulding influence of new needs, desires, 
and exertions, and the indirect action of the envi- 
ronment in evoking these. To Treviranus (1802- 
31 ) organisms appeared almost indefinitely plastic, 
especially, however, under the direct influence of 
external forces, nor did his analysis of possible 
factors fail to recognise what Brooks, Weismann, 
and others have I'ecently elaborated, that the union 
of diverse sexual elements in fertilisation was in 
itself a fountain of change. His contemporary 
Lamarck (1801-9) is well known to ha,ve em- 
phasised the importance of changed conditions in 
evoking new needs, desires, and activities, while 
urging also the perfection wrought by practice and 
the degeneration which follows as the nemesis of 
disuse. Evolution seemed to him the interaction 
of two fates— an internal progressive power of life, 
and the e.xtemal force of circumstances in the two- 
fold struggle with the environment and with com- 
petitors. Among the philosophers also, especi- 
ally in the minds of those who had been disciplined 
in physical or historical investigations, the specula- 
tions of the ancients were ever talcing fresh form, 
gaining moreover in concreteness ; witness the 
contributions of Kant and Herder. In Goethe’s 
epic of evolution the adaptive influence of the 
environment is clearly recognised, while the misty 
theories of his contemporarj' Oken chiefly interpret 
the organic progress in tei-ms of action and reaction 
between the organism and its surroundings. Wells 
in 1813 and Patrick Matthew in 1831 forestalled 
Darwin in suggesting the importance of natural 
selection, but their buried doctrines were of much 
less practical importance than those of Robert 
Chambers, the long unknown author of the Vcs- 
tiges of Creation (1844-53). His hypothesis of 
evolution emphasised the growing or evolving 
powers of the organisms themselves, whicli de- 
veloped in rhythmic impulses through ascending 
grades of organisation, nrodifled at the same time 
by external circumstances acting with most effect 
on the generative system. In France, Geoffroy and 
Isidore St Hilaire, father and son, supported the 
thesis of definite variation under direct environ- 
mental influence. And before reaching even the 
eontemporaries of Darwin a complete history would 
have to take account of the conclusions of many 
naturalists, such as Von Buck, Von Baer, Schleiden, 
Naudin, and Wagner. The environmental factor 
was subsequently recognised with greater clearness 
and with less exclusiveness by Spencer ; while Dar- 
win and Wallace, recognising some truth in most 
of the above positions, but beliertng them wholly 
insufficient, left the problem of the origin of varia- 
tions alone, and devoted their strength to estab- 
lishing the theory of the origin of species by means 
of natural selection, a view which emphasises the 
destructive or eliminating and the conservative 
or selective action of the animate and inanimate 
environment in the struggle for existence. 

Even from the above brief sketch of represent- 
ative conclusions, it will be seen that successive 
authors accent diverse factoi-s in the evolutionarj' 
process : in the view of one the organism has a 
motor power of variation inherent in its very con- 
stitution, or gained by the intermingling of sex- 
elements from which the iitdividual life starts ; 
to another the mouldingpowerof changed function, 
the perfecting influence of exercise, the degenerat- 
ing nemesis of disuse are all important ; while to 
a third organisms seem to have been hammered 
from one shape into another by the action of that 
com])le.x senes of external influences which we 
briefly term the environment. Among ' modem 
187 


naturalists we find champions of each of these 
three positions respectively emphasising ( a ) the 
organism itself, (6) its function, and (c) its envi- 
ronment ; a few remain more or less exclusive 
Natural Selectionists, with or without theories of 
the origin of the variations which they postulate ; 
while the majority more and more incline to an 
eclectic but not yet synthetic view, diflering chiefly 
in regard to the relative impor tance of the variorrs 
factors recognised. 

The difficulty null be obvious of even briefly 
discussing so many positions, many of which are 
better dealt with under the separate articles 
ENnRONMENT, HEREDITY, REPRODUCTION, SEX, 

Variation ; and it is undesirable here to stereo- 
type any one position as final during air unended 
controversy. 'That criticism will be certainly more 
temperate, and probably not less fruitful, which for 
a time seems to withdraw from the actual field of 
battle ; which, instead of joining issue on this point 
or upon that, seeks rather to recognise all the lead- 
ing points of view from which the subject may be 
approached, and thence to clear up the various lines 
on which a modal explanation is or may be offered, 
or to n’liich it must at anyrate be capable of 
satisfactory application. We should thus even be 
able to do more justice to the older naturalists’ 
positions. 

Evolution in Psychology . — The psychologist ad- 
mits the same inability to derive psychical processes 
and states from the nutritive and reprodiictive func- 
tions and structures whicii form the subject-matter 
of biology that the biologist does to derive these from 
inorganic processes. This fact does not of course 
interfere with the investigation of the parallelism 
of each of these higher orders of phenomena (see 
Biology), still less with the detailed study of 
evolution in mind, for which, as Mr Spencer has 
especially demonstrated, evolution in the prelimin- 
ary sciences of biology and physics is so suggestive. 
What most concerns us here is to note how largely 
the science of psychology', or what stood for it, was 
wont to be a matter of deduction from that tiine- 
libnoured axiom that human nature is for practical 
purposes alway'S and everywhere the same ; which, 
as evolutionists, we now see to have been an 
erroneous postulate. The older psychology was 
concerned especially with less or more scientific 
analy'ses of the adult mind, and this usually' of the 
isolated ‘ty'pical’ one (usually' of the psychologist 
himself), but in a form too generalised to admit 
of much practical application. The modem school 
recognises the necessity' of unravelling the vast 
complexity' of the actual details of psy'chical pro- 
cesses, and not only' eagerly' investigates the develop- 
ment of the infantile mind, but scrutinises the 
kindred though humbler phenomena of animal cere- 
bration. Psychology is drawing new light from 
the long discredited study' of hypnotic states (see 
Animal Magnetisji); since here psychical func- 
tions can be analy'sed at various levels, and tliis 
apart from the perturbing action of the will. 
Again, it finds a rich source of knowledge in those 
morbid variations towards excessive or deficient 
cerebration and neuration which we group under 
the complex term Insanity (q.v.). Yet that it 
reaches also the most complex concrete products of 
evolution is evidenced bv the rise and progress of 
criticism in literature and art. That we have here 
the closest parallelism to biology and its progress 
is manifest, as our current phrases of comparative 
psy'chology, of mental phy'siology', pathology, varia- 
tion, and the like clearly' show. We see, indeed, 
that the science of psychology is now more bio- 
logical, more evolutionary', and more unified than 
biology itself, which is still so largely limited by 
the numerous and confused dispersive and analytic 
specialisms from which it has arisen, and which it 
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is still so far from having reorganised. _ The transi- 
tion from the static to tlie kinetic attitude Is thus 
more nearly complete. The debt of science _ to 
practice is here obvious in the gain from education 
and mental li 3 ’-giene; while tlie return of tlie science 
into practice, as yet onty incipient, promises results 
of the vastest land. IDducation would at length 
have to be viewed and practised in an evolutiouarj' 
sense, as the process of assisting the entire develop- 
ment of tlie individual into, it maj' be bejmnd, 
the actual living powers, into the stature and 
beaut)', of the race; instead of .smothering the 
development under the mere accumulation of its 
dead results in certain fields of detail. Nor is the 
parallelism of psychical and physiological processes, 
which enables us to modify more and more mind 
through body, failing to open up subtler possibilities 
of modifying body through mind. 

Evolution in the Social Sciences. — Leaving fuller 
treatment to the article Sociology, and such 
special articles (Political Economy, &c.) as are 
therewith connected, we may note that the social 
science of the pre-evolutionary period, although 
represented on its concrete side by history, and 
its abstract side especially by political economy, 
was essentially static. History was necessarily a 
record of occurrences at specified dates, which, 
although sometimes set forth in their minor rela- 
tions of cause and efiect, did not admit of any 
large co-ordination in scientific terms ; though 
the continual attempt by theologians and meta- 
physicians to constract a philosophy of history 
indicated at least the need of this. Upon the 
abstract side we have those attempts to formulate 
a purely deductive ‘ science of political economy,’ 
which still so largely survives ; although its pre- 
tended laws, deduced from postulates of the 
archaic psychology, such as that of action ex- 
clusively arising from self-interest, or from meta- 
piiysical abstractions such as utility, are now being 
replaced by generalisations drawn from the induc- 
tive study of social phenomena, actual and historic, 
and by principles firmly established in the pre- 
liminary sciences. The derivation of our whole 
body of social knowledge from social practice is 
here of course absolute, all the phenomena being 
hum.an ones ; and the reaction of theory upon 
practice can only at first sight seem dispro- 
portionately small when we lose sight of the im- 
portance of the past thought systematised in 
legal and religious systems. In the world of 
material interests static views have as yet essen- 
tially prevailed : -witness the incomparable anti- 
quity of law as compared with that of the modem 
process of law-making and unmaking which we 
call internal politics — a form of activity which, 
however disappointing in its practical results, has 
at least had something to do with the even more 
recent emergence and popularisation of the idea 
of social progress. This characteristically modern 
idea became increasingly systematised} on the one 
hand through special studies, and on the other 
through the unparalleled progress of the mechani- 
cal arts. We must note also tiiat the very recent 
foundation of sociology as a distinct and unified 
science depended upon the attainment of a .syn- 
thetic interpretation of the history of -ivesteni 
Europe both material and intellectual as the 
central process of the general evolution of human- 
ity ; while no suhsequent labours on behalf of the 
nii-scent science have been greater than tiiose of 
that later thinker who has been far more con- 
cerned than any other with the general philosophy 
of evolution. 

That the idea of evolution has originally been 
projected from the social plane into that of the 
other sciences, is a proposition whicli can only 
be doubted by the specialist who has not inquired 


into the history of his ideas ; evolution in social 
affaii-s has not only suggested our ideas of evolu- 
tion in the other sciences, but has deeply coloured 
them in accordance with the particular phase of 
social evolution cun-ent at the time. The hermit 
not unnaturally supposes his cosmist riieditations 
to be wholly unspotted by the world he has left 
behind, but this cannot prevent the historian from 
rigorously viewing his -ivliole thought and conduct 
as a product of that world. Nor is absolute 
demonstration difficult even from the strictest 
biological specialist’s own postulate — that life is 
interpretable merely as a biological phenomenon. 
Be it so : then science is the summed ( phylo- 
genetic) experience of the race, and the inves- 
tigator’s contribution to it is of course measured 
by his own development (ontogeny). But the 
development of an organism, functional and 
cerebral, is so far pari passu with its adapta- 
tion to the world around it, hut still more in 
relation to its own species. In other words, the 
nieasnre of individuation attained by the indi- 
vidual of any species as compared with its fellows 
is dependent in the first place upon sexual 
maturity, (2) upon the relations to offspring 
towards whicli this tends to develop, and (3) upon 
the measure of sociality which in so many species 
arises through the widening of this direct repro- 
ductive relation into that of a larger aggregate. 
This is a proposition which the biologist should be 
the last to dispute ; hence, while arguing for tlie 
evolution of the human species by the same agencies 
which have shaped the lower ones, it is impractic- 
able pemianently to retain the absurd assumption, 
inherited ' from pre-evolutionaiy psychologj', that 
mental development "oes on as it were in vacuo, 
without reference to tlie expansion of the organic 
functions of self-maintaining and species-maintain- 
ing. But as this survival becomes outgrown the 
pure biologist will of course be the first to empha- 
sise and elaborate the proposition that all human 
developments, like those of any other species, are 
in terms of these. 

Modal Explanation of Organic Evolution , — 
The conception thus reached of the measure 
of evolution of a species being expressible in 
terms of tlie progress of its (1) self-maintaining 
and (2) species-maintaining functions is equally 
capable of statement in bimogical, psychological, 
sociological, or Indeed also, as moralists are now 
agreeing (see Ethics), in ethical terms; what 
are termed egoistic or altruistic actions _ being 
respectively self-maintaining or species-maintain- 
ing ones, of coui-se at different levels of evolution. 
Here, tlien, we have a basis for the required 
inquiry as to the mechanism of the evolutional-)' 
processes. The evolutionist at anyrate will not 
dispute this parallelism between the non-ethical 
aspects of organic evolution, nor deny tli.at the 
results and processes of evolution in their highest 
manifestations may be of service in elucidat- 
ing or criticising the similar ones which must 
be supposed to exist in less developed forms. 
Hence he -would be in some respects even better 
ju.stilied in tracing the evolutionary process down 
from the highest a-spects to the more simple ones, 
and from the human species to humbler ones, 
than conversely: thus the limitations of the doc- 
trine of natural selection may be better under- 
stood, and tliis on two or three distinct sides. It 
is not altogether easy to meet the criticism some- 
times urged by the economist that the process 
which kills off the weakest of the race weakens 
and deteriorates those which survive, and that, 
while some sti-uggle for existence is needful for 
individuation, human progre.ss is yet obscrvabl.v 
assoei.ated with an advance of the subsistence fund 
over the requirements of maintenance. AVithout 
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insisting upon the difficulties urged hy Wallace, 
Mivarfc, ana other evolutionists as to the descent 
of man (see Man, Descent of), the ethical 
difficulty so common to all inquiries respecting 
evolution and natural selection in general, but 
human evolution in particular, cannot be escaped. 
For we have as yet little beyond the cheerful 
optiniism which sets off the cumulative gain to the 
species against the incessant sacrifice of the weak 
to the strong which is in constant progi-ess alike in 
nature and in human society. And if this be 
indeed the spring of human progress, how can we 
resist the logic which calls upon us to remove 
those adjustments for the mitigation of the 
struggle for existence for the protection of the 
weaker, with which, however, not only our feelings 
and what we have been accustomed to call our 
higher instincts, but our whole civilisation, 
material and moral, are inextricably bound up ? A 
classical statement of the central difficulty, of 
wliich the Darwinism and the morals are alike 
unexceptionable, and the resultant dualism there- 
fore clearly set forth, may be quoted from Huxley ; 

‘ From the point of view of the naturalist the 
world is on al)out the same level as a gladiator’s 
show. . . . We must say that its governing prin- 
ciple is intellectual, and not moral, that it is a 
materialised logical process accompanied by pleas- 
ures and pains. . . . Society diffeis from nature in 
having a definite moral object. . . . The ethical 
man tries to escape from his place in the animal 
world founded on the free development of the 
principle of non-moral evolution, and to found a 
Kingclom of Man, governed upon the piinciple of 
moral evolution. For society not only has a moral 
end, but, in its perfection, social life is embodied 
morality. But the effort of the ethical man to 
work to a moral end, by no means abolished, 
perhaps has liardly modified the deep-seated organic 
impulses which impel the natural man to follow his 
non-moral course.’ 

N The natural selectionist sometimes seeks (as 
Mr Darwin has indeed himself done) to escape 
this frank return to a pre-evolutioiiavy ethical 
dualism by reminding us that, since on his view 
‘ nature trusts to the chapter of accidents for 
variation,’ favourable ethical variations may spon- 
taneouslj^ have arisen at the social plane. But 
even if the dawn of similar variations in lower 
species did not raise a probability of the definite 
rather than fortuitous nature of such variations, the 
unity of all the four aspects of organic evolution is 
hone the less given up. 

The theoi-y of natural selection is now, however, 
itself undergoing an evolution which promises fair 
for an escape from these difficulties, and tliis on all 
hands. In its classic fomi it assumed selection to 
operate upon an indefinite number of individual 
variations, which Darwin, at least in some moods, 
was quite ready to admit might be produced by 
environment, increased by function, and the like ; 
but which, once selected, were preserved by heredity 
and frequently increased by new spontaneous varia- 
tions in the same direction. Now, however (see 
Heiieditv), we have an ultra-Darwinian school 
founded by Weismann, and folloived by Lankester 
and many othere, which, denying the hereditj' of 
acquired characters, pushes back the origin of all 
variations of species-making importance into the 
protoplasm of the sex-elements, and so seems to 
leave natural selection as the only factor of evolu- 
tion which we can really hope intelligently to 
grasp, variation seeming inscnitable. The neo- 
Lamarckian scliool, on the otlier hand, nith which 
Spencer must also be reckoned, holds a very differ- 
ent doctrine, that of the importance of individual 
function and the transmission of its modifications ; 
while the influence of environment is also coming 


to be studied with not only speculative acuteness 
but experimental detail. V’ariation is again being 
more and more frequently regarded as taking place 
on a few definite lines ; aind the origin of species is 
viewed as a literal development of internal condi- 
tions in the species as in the development of the 
individual, which environment can only bend and 
colour, and natural selection no more than prune. 
Such views (see Vaeiation), too often formulated 
with excessive generality and indeed vagueness, 
yet on the whole with increasing concrete applica- 
tion to detail, are maintained by Niigeli, Cope, 
Eimer, and many others, including the present 
writer. It will at anyrate be recognised that there 
is ample room for such inquiries, and that the 
importance claimed by natural selection cannot be 
safely established until they have been disposed of 
in favour of that hypothesis of indefinite variability 
upon which this importance essentially depends. 
It is becoming more and more apparent that it is 
the problem of variation which is fundamental to 
selection. 

Amid so many various opinions Sir Wallace 
has come to stand almost alone as an avowed 
exponent of the theoiy of natural selection in its 
classic form ; yet even he not only makes the reserve 
as to human descent above alluded to, but seeks 
to replace Mr Darwin’s sexual selection (see Sex) 
by a new hypothesis, and so enlists the services of 
that heresy of definite variation which is so irrecon- 
cilable with Mr Darwin’s general argument. 

The general drift of the contemporary discussion 
is thus beginning to be apparent; all theories and 
criticisms have Tiitherto started with the individ- 
ual as the unit, and the origin and differentiation 
of the self-maintaining structures and functions 
as the primary problem ; after which the origin 
and difterentiation of reproductive and species 
regarding processes have been left only a secondary 
and subsequent place. But we are beginning to 
discover that this method of approach, however 
natural to the individual thinker, is artificial as 
respects nature ; we have above been noting how 
inanj' different lines of research are turning from 
the self-maintaining to the species-maintaining pro- 
cess ; and the centre of gravity of the science is in 
fact undergoing a revolutionary change. In think- 
ing of a species we have been wont to call up and 
investigate the individual type, and to recognise 
the process of reproduction subsequently only as 
giving us a less or more varied repetition of this 
type ; but this is a survival of the static and ana- 
tomical view. What the general physiologist is 
now coming to recognise in the species, and what 
accordingly the evolutionist a fortiori must keep in 
view, is primarily its living continuity, no longer 
the details of its separate links. From this most 
general point of view both are coming to see the 
most complex individual lives, in Foster's phrase, 
as but the ‘by-play of ovum-bearing organisms.’ 
The species is a continuous undying chain of uni- 
cellular reproductive units which indeed build out 
of and around themselves transient multicellular 
bodies; but the processes of nutritive differentia- 
tion and other individual development of these is 
tlie secondaiy, not the primary question; 

Instead, therefore, of beginning with the origin 
and adaptation of the details of self-maintaining 
advantage, coming later to those of reproduction 
and sex, and only recognising the my.sterious con- 
trol of the principle of con-elation of organs in tlie 
backgrouml of the whole process, as Danvin and 
other evolutionists have been wont to do, a fuller 
initial recognition of the reproductive process raises 
the'question of correlation between the reproductive 
and individual functions at the outset. We see 
the sexual development of animal, and still more 
obviously of plant, everj'where becoming a most 
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potent determinant of its adult character, and one 
of classificatoi-y importance far deeper than the ] 
mere individual characteristics of the separate 
species. AVe see again how the nature and degree 
of relation to oflspring gives a new key to the larger 
aspects of classification. .Thus it is the central 
generalisation of botany that despite the individual 
differentiation of fern, selaginella, cycad, conifer-, 
and flower, these turn out on deepest analysis to he 
■hut the surviving phases of a continuous and definite 
increase in the subordination of the sexual parents 
to their asexual offspring (see Flowek). Or in the 
same way, while we define the orders and sub-ordei-s, 
genera and species of the mammalia hy help of the 
individual apparatus for maintenance or struggle, 
the larger question of the characteristics of the 
mammalia, and of their main subdivisions, does not 
depend upon any mere accumulation of these, as 
Danvin’s very natural application of Lyell’s well- 
known argument would require : for not only the 
mammal hut its essential types, monotremes, inar- 
siipial and placental, and even again the subdivisions 
of the latter, express so many stages in the progress 
of maternal sacrifice for offspring. In the same 
way u-ith the evolution of sociality which arises 
from reproductive aggregation in so manj' species, 
we see this subordinating struggle, greatly facili- 
tating not only the increase in numbers of the 
species, but their higher specialisation as well. 
Ave escape from the conception that progress de- 
pends pnmai-ily upon internecine struggle_ tor e.xist- 
ence — i.e. the subordination of the species to the 
individual, instead of primarily upon that of the 
individual to the maintenance of the species in sex, 
ofl’snring, and society. Thus our ethical difficulty 
at length disappears, since the greater steps of 
advance in the organic world compel us to interpret 
the general scheme of evolution as primarily a 
materialised ethical process underlying all appear- 
ance of ‘ a gladiator’s show.’ 

The con-esponding progress in the historic and 
individual world from se.x and family up to tribe or 
city, nation and race, and ultimately to the con- 
ception of humanity itself, also becomes increasingly 
apparent. Competition and survival of the fittest 
are never wholly eliminated, but reappear on each 
new plane to work out the predominance of the 
higher, the more integrated and associated type ; 
the phalanx being victorious till in turn it meets 
the legion. But this service no longer compels us 
to regard these agencies as the essential mechanism 
of progress, to the practical exclusion of the associa- 
tive factor upon which the victoi-j' depends, as 
economist and biologist have too long misled each 
otlier into doing. For we see that it is possible to 
inteipret the ideals of ethical progress — through 
love and sociality, co-operation and sacrifice, not as 
niere utopias contradicted by experience, hut as the 
highest expressions of the central evolutionary pro- 
cess ,of the natural world. To continue the general- 
isation of the process of evolution, organic and 
sujier-orgaiiio, which Mr Spencer, himself repeating 
on a higher spiral the thought-cycle of many an 
earlier tliinker, has so fully reopened, is to raise 
anew all the problems of philosophy, which are 
indeed in a state of evolutionai-j’ flux. * The singers 
too of evolution are gathering fuller \-oice ; ive have 
not only indeed fully entered upon evolutionary reor- 
ganisation of thought but the corresponding leaven- 
ing of all forms of art and even of jiractical life. 

See hooks cited at D.inwixiAX Theohy; also articles 
on the subjects above mentioned, partioularlj- VAWATtoy, 
and those on special authors, as Spexceb, L.ijiabck, &c. 
Hie converse ascending treatment of Evolution, from 
protoplasm onwards, as in Spencer’s Principles of Bioleyy, 
IS outlined under Esibbvologv, Cell, PnorornAsir, and 
AhvBI.lTIOX. 

Evolution, in Algebra. See Involution. 


E'vora (ancient Ebora), one of the most in- 
teresting cities of Portugal, capital of the province 
of Alemtejo, is charmingly situated on a fertile and 
well-cultivated plain, ,72 miles E. of Lisbon hy rail. 

It is surrounded by ancient walls long since in a 
hopelesslv niinous condition, and to some extent by 
modern fortifications as yet unfinished. It is a 
veiy ancient citj- ; Quintus Sertorius took it in 
80 B.C., and it was also conquered hy the Moore in 
715, but recovered from them in 1139. Among the 
famous Homan antiquities of Evora are the temple 
of Diana, with line Corinthian columns ; an aque- 
duct erected hy Quintus Sertorius, and restored in 
the 16th century, which still supplies the city with 
water; and the beautiful tower, surrounded by 
Ionic columns, which rises in the city at the ex- 
tremity of the aqueduct, and which, altliough it has 
existed since 70 B.c., is in almost perfect presen-a- 
tion. The town itself is not well built, and the 
streets are narrow, winding, and dirty. It has a 
cathedral, founded in 1186, and afterwards restored 
in the Gothic st 3 'le. It has been the see of an arch- 
bishop since 1540, and has an archicpiscopal library, 
containing, besides some 25,000 volumes, several 
pictures of great merit. There are some manu- 
factures of cotton, cloth, and hats, and a trade in 
wine. Pop. 13,046. 

Evreinond, Charles Maegotello. See 
Saint-Eveejiond. 

Ewenx (ancient MedtWanitm, later Eburovices), 
the capital of the French department of Eure, is 
situated in the fertile vallej' of the Iton, a feeder 
of the Eure, 67 miles by rail AA’^NAA’’. of Paris. The 
cathedral, of various dates from the 11th to the 1 
18th century, is a crucifomi stnicture, with Italian I 
faqade, a central spire, and fine painted glass, j 
Other buildings are St Taurin’s, with a 13th-cen^ 
tuiy shi-ine, wfich once contained the relics of tha(;t 
saint, the firet Bishop of Evreux ; the episcopPail 
palace (1484); and the ‘Tour de I'Horloge,’ of thUe 
same century. Evreux has extensive manufacturej'is 
of paper, linen, &c., and a trade in grain, seedi s, 
tiniber, and liqueure. Pop. (1872) 10,702; (188^i) 
13,133. Evreux has sustained innumerable siegeso, 
having been sacked in 892 by the Northmen iindeh* 
Kollo, burned bj' Henrj' I. of England in 1119, aneV 
in 1194 and 1199 caiitured bj- Philip Augustus pijr ' 
France. It was frequentlj’ taken and recovered ini 
the ware between F ranee and England during the}- ‘ 
reigns of our Heniy A^. and A*"!. — At the neighbour-h 
ing village of A^iEiL Evreux, supposed to mark tliex 
site of Mediolanum, excavations have disclosed , 
remains of a theatre, an aqueduct, baths, &c. 

Ewald, Georg Heinrich August von, the 
famous Orientalist, was horn 10th November 1803, 
at Gottingen, where his father was a cloth-weaver. 
From 1820 he studied at the universitjq under Eich- 
hom, theology and philologj’, devoting himself 
cspeciall}' to the oriental languages ; in 1823-24 he 
was a teacher at the gj-mnaslum at AA’^olfenhuttcl ; 
in the latter j-ear he published his firet work, 
Die Komposition dcr Genesis, and was_ appointed 
a theological tutor in his own univeraity of 
Gottingen. After this he became in 1827 an extra- 
ordinarj- professor, and in 1831 ordinarj’ jirofessor 
of Philosoplij", and in 1835 nominal professor of 
Oriental Languages. For his share in the protest of 
the seven Gottingen professors against tlie annul- 
ling of the Hanoverian constitutional law he was 
deprived of his chair bj' a rescript of the 12th 
December 1837 ; and after spending some months 
in England he was called to a chair at Tubingen, 
where ho remained for ten j-eare and a half. He 
was ennobled hj- the king of AATirtemberg in 1841, 
and in 1848 was recalled to Gottingen, where he 
spent the remainder of his life. In consequence of 
his refusal to take the oath of allegiance to the 
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Prussian government, he was at his own request 
pensioned oif in 1867. His earlier works, chiefly 
devoted to the graniinav and metres of the oriental 
languages, include Do Metris Carmimtm Ai-abiconim 
(1825), Versuch uhcr cinigc altcre Sansicritmetra 
(1827), Grammatica Critica Lingua: Arabica; (2 
vols. 1831-33), and his Kritischc Grammatik der 
Jicbrciischen Sprac/ie (1827), which he reproduced 
in an abbreviated form in his Grammatik 'der 
hehrciischcn Sprache (1835, 3d ed. 1838), and with 
renter fullness of detail in his Ausfiihrliches Lehr- 
uch dor hehraischen Sprache (8th ed. Gott. 1870). 
The scientific results of his travels are partly con- 
tained in his Abhandlungen sur oncntalischcn mid 
biblischeii Littcratur (1832), and in his Zeitsehrift 
fur die ICunde des Morgenlandcs. The rich fruit 
of his lifelong study of the Old Testament is 
stored in Die Dichter des Alien Bundes (2d ed. 
3 vols. 1866-67 ; Eng. trans. of Psalms, 2 vols. 
1880-81, of Job, 1882), Die Propheten des Alien 
Bundes (2d ed. 3 vols. 1867-68; Eng. trans. 6 vols. 
1875-81 ), Beitrdge zur Geschickte der dltesten Ausle- 
gung mul Spracherkldrung des Alien Testaments 
(3 vols. 1844), and finally in his magnificent master- 
piece, Geschickte des Voltes Israel (3d ed. 7 vols. 
1864-68; Eng. trans. in 8 vols. 1867-86), ^vith the 
supplement, Die Alterthiinier des israelitisehen 
Vollces (3d ed. 1806; Eng. trans. 1876). To the 
study of the New Testament Ewald contributed 
his Jahrbiicher der biblisehen Wissenschaft (12 
parts, 1849-65), Die drei ersten Euangclien 
Die Sendschreiben des Apostels Paid its (1857), Die 
Johanneischen Schrif ten {2 voh. 1862), Uebersetzung 
mid Erldarung allcr Bucher des Neuen Testaments 
(7 vols. 1870-72). Of his other works tlie most 
noteworthy are his Erkldmng der grossen phoni- 
kischen Inschriff in Sidon (1856), Ueber die phdni- 
kisehen Ansiehten von der Weltsehopfung (1857), 
Die Sibi/llinisehen Bucher (1858), Das vierte Ezra- 
buch (1863), Sprachwissenschaftliche Abhandlungen 
(1861-71), Abhandlung zur Zerstreuung der Vorur- 
tlieile liber das alte und neuc Morgenland (1872), 
Die Lehre der Bibel von Gott (3 vols. 1871-75). In 
his scientific studies, Ewald followed his own way. 
His hand was against every man, and he was 
impatient of contradiction. He was an equally 
vigorous adversary of the ‘Tubingen School’ and 
of the orthodoxy of Hengstenberg and Delitzsch. 
In the prefaces and postscripts of his books, and 
in his year-books for biblical science, he frequently 
took occasion to express his uncompromising views 
on the political and ecclesiastical questions of the 
day, and frequently shows an entirely unjustifiable 
severity in criticising those from whom he difl'ered. 
From 1869 he represented Hanover in the Reichs- 
tag, and was a decided opponent of the ambition 
of Prussia. He died of an afl'ection of the heart, 
4th Jlay 1875. An antobiograpliy, which lie wrote 
in the last months of his life, was still unprinted in 
1889. _ A monument, was erected by his disciples 
over his grave at Gottingen. Ewald brought to the 
interpretation of the H^rew prophets a spirit akin 
to their own — Hase describes him as a prophet with 
backward gaze. His patriotism and courage, his 
poetic fire and energy, his spiritual insight and 
marvellous power of sympathetically reproducing 
primitive experiences by the divinations of genius, 
and the indefatigable industry with which he 
applied his pei-s]ncacity and insight to undei-stand 
the Hebrew nation and its sacred literature have 
secured for him the highest place among the 
biblical scholare of his century. See two admimble 
critical papere on the life and work of Ewald liy 
Professor Cheyne, in the Expositor, third series, 
vol. iv. (1886). 

Etvald. Johannes, a Danish poet, was born 
ISth November 1743, at Copenhagen, where his 
father was a pastor of the strictest pietistic views. 


Before his father’s death he went to a school at 
Sleswick, from which he ran away to seek an 
uninhabited island like that of Robinson Crusoe, 
but did not get farther than Hamburg. In 1758 he 
began to study theology at Copenhagen. His love 
of adventure led him to Magdeburg, where he 
entered an infantry regiment. He soon deserted to 
the Austrian army, in which he was first a drummer, 
then an undev-ofheer. After taking part in several 
engagements in 1759-60, he obtained his discharge, 
and returned to theological study at Copenhagen. 
A disappointment in love was the turning-point of 
his life. After this he gave his attention solely to 
poetiy. To this also he attributed the irregularities 
of his life, which bore bitter fruit in the poverty and 
ill-health of his later years. The allegorical poem, 
Lykkens Tcnipel, published in 1764, was well 
received ; but it was not till two years later, in his 
elegj‘ on the death of Frederick V., that he gai e 
clear proof of his lyrical power. The biblical drama, 
Adam og Eva ( 1769), shows clear traces of the influ- 
ence of Klopstock. His other writings include a 
series of satiric plays; the prose tragedy, Rolf Krage 
( 1770) ; and the two masterpieces, Balders Dbd and 
Fisterne, the latter containing ‘ Kong Christian 
stod ved hojen Mast,’ which has become the national 
song of Denmark. He died on the 17th IMarch 
1781, leaving an incompleteautobiography, J ohannes 
Ewalds Levnet og Meninqer. Though he w.as 
scarcely thirty-eight years old at his death, Ewald’s 
work has taken a pre-eminent part in the develop- 
ment of Danish literature. Oehlenschlager has 
testified in some of his finest poems that Ewald was 
the creator of the modern poetry of Denmark. As 
Holberg was the father of Danish comedy, so Ewald 
was the founder of Danish tragedy. Yet his noblest 
roductions are his lyifcal poems and ode.s, the pure 
eauty of which is scarcely to be surpassed. Tlie 
best edition of his works is tliat of Liebenberg 
(8 vols. Copenhagen, 1850-55). See the Life by 
Hammerich ( I860). 

Ewell, Richard Stoddert, Confederate soldier, 
was born in Georgetown, D.C., in 1817, served 
in Me.xico and against the Apaches, and was- 
actively eng, aged throughout .the civil war. In 
1862 he fought with distinction under Jackson, 
losing a leg near Bull Bun in August ; and, having 
been promoted lieutenant-general, he served gal- 
lantly at AVinchester, Gettysburg, and the Wilder- 
ness. At Sailor’s Creek, however, he was captured, 
with his entire force, 6th April 1865. He died 25th 
Januaiy 1872. 

Ewing, Juliana Horatia Orr, writer for 
children, was the daughter of the Rev. Alfred 
Scott Gatty .and his wife. Margaret Gatty ( 1809-73), 
the author of Parables from Nature, &c. Born at 
Ecclesfield, Yorkshire, in 1842, she early began to 
compose nursery plays for her brothers and sistem, 
which were performed with her brother, Alfred 
Scott Gatty, as musical conductor. But she also 
became proficient in her youth in the modein 
languages and classical literature. Her nursery 
stories are said to have suggested to her mother 
the starting of Aunt Judy’s Magazine (1866), to 
which hire Ewing became a contributor. After 
Mrs Gatty’s deatli, she edited the magazine witli 
her sister for a time, and published in it many of 
her charming stories. Tliese include Mrs Orerthe- 
way's Remembrances, Jactanajies, Jan of the Wind- 
mill, A Flat Iron for a Farthing, ll'c and the 
World, Lob-lie-by-the-Firc, Six to Sixteen, A Great 
Emergency, Old-fashioned Faimj I'alcs, and The 
Story of a Short Life. Mrs Ewing was a graceful 
writer, and her studies of children, with the varj ing 
lights and shadows of child-life, were simple and 
natural. In 1867 she had m.arried Jlajor .Alex- 
ander Ewing, the author of a number of tr.-insbuions 
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from the Turkish and the German. She died at 
Bath, 1.3th JSIay 1885. See Juliana Eioing and 
her Books, by lloratia Gatty (1885). 

EwillS, Thojias, American statesman, was 
bom in Virginia in 1789, and in 1816 was admitted 
to the Oliio bar, of which he afterwards became the 
unquestioned leader. He sat in the United States 
senate in 1831-37, was secretary of the treasury in 
1811, and in 1819-50 organised the newly-created 
department of the interior, afterwards returning 
for a time to the senate. He died at Lancaster, 
Ohio, 26th October 1871. 

Exanthemata (from a Greek verb, ‘to efflor- 
esce,’ or come out in a rash), a class of febrile 
diseases (see Fever) attended by distinctive erup- 
tions on the skin, appearing at a definite period, 
and running a recognisable course. To this class 
belong smallpo.x, chicken-pox, measles, scarlet 
fever, and, according to some authorities, plague, 
typhus, &c. 

Exai*ch was the title conferred by Justinian on 
his commander-in-chief and vicegerent 
in Italy, Narses, who reconquered 
Italy from the Goths (554). The 
seat of the exarchs was Ravenna. 

The extent of the exarchate was 
gradually diminished until it em- 
braced only the country about Ravenna 
(q.v.). This was brought about by 
the conquests of the Longobards, 
whose king, Astulf, in 752 put an end i 
to the Byzantine rule at Ravenna ; but . • 

in 755 he was compelled to resign the 
exarchate to Pepin, king of the Franks, H 
who gave it over to the Bishop of 
Rome, Stephen II. — Other Byzantine 
viceroys were called exarchs ; and the 
title was confeired on certain bishops 
(afterwards called patriarchs) and ■''' " " ' 

other church dignitaries. 

Excalil)iii% the famous mystic 
sword of King Arthur, which was mven him as 
Merlin promised by the Lady of the Lake, and at 
his death was flung into the river and caught up by 
a hand which rose above the watera. 

Excambion (from the same source as ‘ex- 
change’ — Lat. camhirc, ‘to barter’), in Scotland, is 
the legal name of the contract whereby one piece 
of land is exchanged for another. Tlie contract 
usually gives to the parties the right to recur to 
the original property in case of eviction from the 
land excambed. Heire of entail may, with the 
same consents as are necessary to enable them to 
disentail, excamb all or any portion of the entailed 
estate. AA’here excambed lands are burdened with 
debts, they are freed of these by the excambipn, 
and burdened with the debts previously affecting 
the lands acquired in exchange for them. See 
Exciiaxge (Deed of). 

Excavators. These machines have_ been 
brought into use in the making of docks, railway- 
cuttings, canals, &c. Excavators are inade of 
two kinds, each adapted for different kinds of 
work, although in some cases they work together 
veiT effectively. In making a long ‘gullet’ or 
cutting, the firat to come into operation has the 
appearance and all the functions of the ordinarj' 
steam-crane, such as is used for loading railway 
truck.s, with the exception that it is mounted 
on wheels to move on rails, and that, instead 
of the hook on the end of the chain, there is a 
large and strong plate-iron bucket or ‘ scoop,’ with 
a very heavy handle or lever to which a second 
chain is fastened. The lever is heavj- enougli to 
counterbalance the scoop when filled with clay. 
The machine begins by lowering the scoop, and 


the two chains are made to push it into the bank 
until it is full. The suspension chain then lifts the 
scoop over the wagon, while the chain on the handle 
lifting it up empties it. The machine now swings 
round on its centre to renew the operation. The 
largest size can excavate two cuoic 5 'ards per 
minute. As the excavator advances over its rails, 
those behind are brought to the front. The cutting 
is made as wide as the aim or ‘jib’ will reach on 
both sides of it, which leaves sufficient room for 
the men to work round it freely, and for wagons 
to pass. When the cutting has been made the 
requisite distance forward, the second class of 
excavator (shown in the engraving) is brought 
forward to make the cutting wider. The original 
conception of this is clearly derived from the 
Dredging-machine (q.v.), which has long been in 
use in deepening harbours and the mouths of 
rivers. Its sides are made sloping to an angle 
of 45 degrees, and on the top of the bank a 
temporary line of rails is laid a few feet from 
the edge. The machine is placed on the rails at 
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the end of the cutting ; the jib is lowered until 
the row of buckets it carries can cut into the clay ; 
these scrape up the bank, reaching the top of it 
full of soil ; they next pass over the machine, and 
are emptied into the wagons beyond it. The 
excavator and wagons move forward simulta- 
neously, the latter receiving, in the case of some 
excavatoi-s, a continuous stream of clay equal to 
about four cubic yards, or two wagon-loads per 
minute. _ It will be evident from the foregoing 
explanation that the first kind of machine is 
hest adapted for docks, and preparing the way in 
long and deep cuttings for tlie second kind to 
follow. It may be said that the first will perform 
a greater varietj' of operations, while tlie second 
cminot be surpassed in the quantity of material it 
will remove in a given time. All the movements 
of e.xcavators are effected by the power of the 
engine, and two men manage each machine. 

Excellency, a title now given to Ambassadore 
(q.v.), as representing not the aflaire alone, but 
the persons of sovereign princes, to whom it was 
formerly applied. 

Exclinngc, in Political Economy, is based on 
the elementary fact that we are ready to give what 
we do not want for what we do want, or what we 
want less for what we desire more. Even in veiy 
old communities we find a considerable exchange. 
As soon as the primitive division of labour into 
agriculturist, weaver, smith, and carpenter was 
established, there must have followed a mutual 
e.xchange of the produce of these callings. But 
the early exchange was practicable only under vciy 
restricted local conditions, for the means of trans- 
port and communication were for long not snfli- 
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ciently developed to convey the staple commodities 
of industry over very gi'eat distances. Indeed, until 
the means of transport and communication were 
revolutionised by steam and electricity, all articles 
that have a considerable weight and bulk in pro- 
portion to tlieir value were in general consumed at 
the place where they were produced. The gi'ain 
was ground at the village mill, and consumed by 
those who had produced it ; the village .smith 
attended to the iron-work, the village carpenter 
did the same for the carpentry-work. In the 
village the wool was spun and woven into cloth, 
which in general was worn by the people of the 
locality. The village, parish, or district was an 
economic unit, witliin which the business of 
exchange was for the most part confined. 

On the other hand, there had existed from verj’^ 
early times an exchange on a wider scale of com- 
modities which possess a high value in' proportion 
to their bulk and weight, and which are not readily 
perishable. Gold and silver, precious stones, spices, 
silk, &c. were the objects of a commerce which 
was carried on between the Mediterranean coun- 
tries and the distant East. As civilisation with 
the corresponding industrial development advanced 
along the Mediterranean, a more varied and active 
exchange grew up among the peoples near that 
great highway of early commerce. Later on it found 
further scope on the seas and rivers of western 
and north-western Europe, and along various land 
routes, especially on those between Italy and Ger- 
many. The discovery of America and of the sea- 
way to India opened up an exchange which has 
now become universal. 

The growth of exchange has simply followed the 
general social and industrial development. Ex- 
change is based on differences of soil and climate, 
on differences of social development, on the distinc- 
tion between town and country, on the growth of 
the division of labour — in fact, on the wide organic 
development of the great human society over the 
different areas of the world. It has particularly 
depended on the improvenient of the means df 
transiiort aiub communication, on the construction 
of roads and canals, on the development of naviga- 
tion, and, above all, on the development of steam 
and electricity. The means of transport are now 
so perfect that heavy and bulky commodities, 
such as grain and coal, can be profitably carried 
half-way round the globe. Exchange has become 
a dominating principle in economics. Production 
is only to a very slight degree carried on by 
the producers for the direct supply of their own 
needs. Under the large system of industry now 
prevalent, the outlet for the consumption of any 
article offered by the producers of it themselves 
is ridiculously inadequate. Production is carried 
On for e.xchange, for a mai'ket which may be co- 
extensive with the world ; and through the vast 
and intricate mechanism of that world-market the 
consumer obtains the supply for his needs. 

The gi'owth of a world-wide exchange has natur- 
ally led to a corresponding development of what 
may be called the instruments and institutions 
of exchange. Firet of these is the medium of 
exchange. In primitive communities we find 
barter, the simplest method of exchange, still 
extant ; even in the English colonies in North 
America it was common during the 18th centurj^ 
The exchange of the civilised world is conducted 
through the medium of a verj' el.aborate currency. 
The business of exchange in all the miscelliuieous 
articles known to the civilised world is most largely 
concentrated in the great markets and exchange.s, 
notably those of London, New York, Paris, Berlin, 
and Vienna. 

Exchange, which up to the end of last century 
at least was hampered by innumerable restrictions 


and regulations, may now be generally described 
as free ; it is managed by the Free competition of 
buyers and sellers. But there are very important 
exceptions and modifications which have been 
indicated in the article Competition. 

In exchange the agreement between bujmr and 
seller is reached by a process of bargaining, which 
has been called the higgling of the market. It is an 
adjustment of supply and demand, and ultimately 
of the interests of producers and consumers. The 
proportion in which things exchange for each other 
is their Value (q.v.), but this value is generally 
expressed in money, the medium of exchange, 
which is their price. But, while the value is 
expressed in money, exchange itself is always one 
of commodities against commodities. 

It is an evidence of the prominence attained by 
exchange in the economy of the civilised world 
that so high an authority as Whately recommended 
that the science of politiciil economy should be called 
Catallactics (from Gr. Jcatallasso, ‘I exchange’). 
The effect of such a name would be to confound 
the fundamentals of a science with one of its salient 
characteristics. Production is a more important 
department of economics than exchange, while dis- 
tribution and consumption are fundamental. The 
chief end of economics is the satisfaction of human 
needs, production and exchange being alike sub- 
sidiary and subordinate to this. 

Such is the general doctrine of political economj’ 
regarding exenange ; but there are some special 
applications of the word that require notice. Thus, 
exchange is specially applied to the conversion of 
the money of one country into its equivalent in the 
money of another — as by stating the relation which 
French francs or German maiks bear to pounds 
sterling. It also refers to the difference between 
the actual value of money, taken by the standard 
of bullion, in any two places with relation to each 
other. If in London it costs more than £100 to 
paj' £100 in St Petersburg, the rate of exchange 
is against the former town, and in favour of the 
latter; an inhabitant of which will be able to p.ay 
a debt of £100 in London with less than £100 
worth of bullion in St Petersburg. The process 
will be best explained by analysing it through 
means of simple examples. If Thomson & Co. of 
London buy £100 wortli of wine from De la Rue 
of Paris, and De la Rue, on the other hand, buys 
£100 worth of cotton goods from Thomson & Co. 
of London, the two debts, weix there no others 
between the merchants of the same towns, would 
extinguish each other, and there would be no 
necessity either for transmitting monej^ or drawing 
bills of exchange. Suppose, however, that it is 
not De la Rue, but his neighbour Bonchamp who 
has bought the £100 worth of cotton goods from 
Tlionison & Co., then the debts of all will be 
settled by Bonchamp paying £100 to De la Rue 
on Thomson & Co. ’s account. Suppose, next, the 
case of De la Rue being due nothing to Thomson 
and Co., and Bonchamp being due them only £50, 
a like sum has to be otherwise found. Van Pradt 
of Amsterdam is due precisely this sum to Thom- 
son & Co., while either De la'Rue or Bonchamp is 
due tlie same amount to Van Pradt for a purchase 
of Gouda cheeses ; then it is clear that the several 
debts can be adjusted among them without the 
transmission of bullion. It udll cost some trouble 
to adjust the payments, however, and this trouble 
will iiave to be paid for. As in iiaying Thomson 
and Co. their debt of £100 De la Rue will have to 
pay for tliis trouble, the rate of exchange will be 
against him.- If the debt, or any part of it, cannot 
be met by such an adjustment out of cross debts 
and credits, it udll be necessary for the debtor to 
send bullion to his creditor; and, this being an 
expensive process, it -throws the rate of exchange 
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against the debtor who so pays. For instance, if 
the sum due by the Frenchmen to Van Pradt was 
only £25 instead of £50, then De la Rue would 
have had to be at the expense of sending £25 to 
London in bullion. 

No such actual transactions take place in the 
existing mercantile world, because the accounts in 
debtor and creditor connected with the three towns 
above referred to are to be counted in thousands, 
and ramify into other towns ; but the above ex- 
amples may be held to represent the groups of 
debtore and creditors, as algebraic signs represent 
quantities. The individual merchants in one trad- 
ing town have no idea how the surplus of debit 
or credit may lie between them, far less can thej’' 
tell how it may be adjusted by debits and credits 
in other towns; but, through the agency of bankei-s, 
bill-discounters, and other persons who deal in 
money, the relations of all trading-places towards 
each other are in a constant state of shifting 
and adjustment ; and any one who has to pay 
a debt in any trading-place can find out how 
much he has to give to get that debt paid, 
and can pay it accordingly. When, through the 
operation of these complicated transactions, you 
require to give more than £100 in London to get 
that amount paid in Paris, then the rate of 
excliange is against London, and is in favour of 
Paris, where less than £100 in cash will pay a debt 
of £100 in London. The difference will generally 
depend on the difficulty of adjusting questions of 
debt and credit throughout the field of European 
commerce in such a manner as to get tlie debt 
paid. If it cannot be paid by adjustment, then 
bullion must be sent; and thus it is generally 
said that the rate of exchange against any place 
is limited by the charge of transmitting bullion to 
it. The rate of exchange is liable to ue brought 
rii a level also by commercial exportation and 
importation, since, whenever it is expensive to 
get money sent to a country, goods may be sent 
to that countiy to compensate the debt. In the 
general ciiole of transactions of this kind, the state 
or town which has the largest amount of trans- 
actions will have the largest number of debtors and 
of creditora, and will thus afford the chief facility 
for each compensating the other. For tliis and 
other reasons London is the centre of the money- 
market, where all the debts and credits in the 
world may be said to meet and extinguish each 
other (see Bill of Exchange). While the old 
notions about the Balance of Trade (q.v.) existed, 
it was supposed that the nation which the exchange 
was against was going to ruin, while that which 
it was in favour of was prospering through the 
other’s loss. Such general statements must be 
tested by a comprehensive analysis of all the 
relevant facts. Gold-producing countries find 
bullion their most advantageous expoi't, and the 
same is the case with countries into which gold 
has flowed in excess. 

Exchange, a term applied to buildings or 
places of lesort for merchants. The name Bourse 
(Lat. hursa, ‘ puree ’) is applied in France and 
Belgium to a resort of this kind ; and in Germany, 
Bbrsc. 

Exchanges originated in the commercial cities 
of Italy, Germany, and the Netherlands ; and Sir 
Thomas Gresham, who had resided ns English 
agent .at Antwerp in 1550, chose the Bourse of 
th.at city as a model for the Royal Exchange of 
London. Gresh.am’s Burse, for so it was originally 
called, was built on Comhill in 1566-G7. It con- 
sisted of a quadr.angle with .an arcade ; .above was 
a coiridor (called the with stalls, for the 

sale of wares ; outside were shops. On Januara' 23, 
1.571, the _ Burse w.as ceremoniously openecl by 
Queen Elizabeth, who, by herald and trampet. 


caused it to be proclaimet! ‘The Royal Excliange.’ 
This first exchange of London was almost entirely 
destro 5 'ed by the great fire of 1666. A new exchange 
was forthwith erected on the spot, and opened in 
1669; but it also was destroyed by fire, in 18.S8. 
The foundation-stone of the third exchange was 
laid in 1842; and completed at a cost of £180,000, 
from the designs of Tite, it was opened October 
28, 1844, hy Queen Victoria. 

The term exchange seems to have been naturally 
adopted from the circumstance that buying and 
exchanging of merchandise, and also exchanging 
and paying away of money, formed the chief object 
of concourse. In the present day, early intelli- 
gence in matters affecting commerce .and public 
finance forms a principal attraction of this kind of 
resort. Although open daily, there are usu.ally 
certain days and houre of meeting when the throii" 
is considerable. The meeting is familiarly called 
‘Change.’ The two great days of meeting at 
the Royal Exchange, London, are Tuesday and 
Friday, and the busiest time is from three to four 
o’clock. 

In London there are several other exchanges, 
but for special piiinoses ; among these are the 
Corn Exchange in Mark Lane, the Coal Exchange 
in Lower Thames Street, the Hop and Mfut 
Exchange in Southwark, the Hide and Skiu 
Exchange or Market in Bei-niondsejq and the 
Stock Exchange, near the Bank of England. 
Amongst the exchanges in the large towns of 
England and Scotland, those of Manchester, Liver- 
pool, and Glasgow are specially noteworthy. There 
are e.xchanges, many of them for special purposes, 
in Augusta, Baltimore, Boston, Brooklyn, Buffalo, 
Charleston, Chicago, Detroit, Louisville, New 
Orleans, New York, Philadelphia, Richmond,_ St 
Louis, San Francisco, and other cities of the United 
States. See Chamber of Cojimeece, Stock- 
Exchange. 

Exclinilgc, Deed of, in English law, a common 
law assurance, whereby persons severally seised of 
lands mutually grant tliem in exchange, eacli his 
own land for that of the other. The two subjects 
must be of the same nature, as lands for lands, 
ch.attels for chattels, but not real for pereonal 
estate. The p.arties must take an equal estate — 
thus, an estate in fee cannot be exchanged, for an 
estate tail ; and the word ‘ exchange ’ must be used. 
There must also be entry, and if either party die 
before entry liis heir may avoid the transaction. 
Exchange must now be made bj' deed, -but this 
form of conveyance is seldom used, the same pur- 
pose being effected by two separate deeds of grant. 
A mutual warranty and right of entry was lormorly 
implied in an exchange. This effect of tire deed 
has been taken away by an Act of 1848. By the 
Common Enclosure Act of the same year the com- 
missioners are empowered to make exchanges for 
the better carrying out of the purposes of the act. 
A deed of exciiange closely resembles in its par- 
ticular's .an E.xcambioir (q.v.) in Scotlarrd. The 
law as to exchange in most of the American states 
is founded on and similar to that of England. 

ExcliniigCS, Military, are certain arrangc- 
rrrerrts made between officers of the British .army 
to enable tlierrr to change their regiments or 
stations. Officers exch.anging must be of tire 
same rank. Artillery, engineer, rrtarine, or 
departmental officers c.arr onlj' cxcliartge in their 
respective corps, arrd do not lose seniority hy doirtg 
■RO. Officer's of other br'attclies nray exchange with 
cacli other, hut, if tliey change regimeirts, go to 
the bottonr of the list of officers of corresponding 
rarrk. Exchanges are ordirrarily arranged by flio 
Army Agents (q.v.), and otiicre who moire it tlicir 
business to carrj' tliem out; brrt each exchange 
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requires the sanction of the commander-in-cliief, 
and of the two commanding officers affected by it. 
Considerable sums are often paid by one officer to 
another to induce him to excliange. 

Exclieqiiei*. The ancient Exchequer in Eng- 
land was a branch of the King’s Court, in which 
sheriffs and others were held to account for the 
revenues they received, and questions relating to 
the royal revenue were decided. The name ex- 
chequer (Fr. esch^uier in the 12tli century, from 
eschcc, ‘ check ’ at chess ) was derived from the 
checkered tablecloth on which money was counted, a 
practice Svhich was continued in the Scottish Court 
of Exchequer down to modern times. In England 
the financial department of the court was called 
the receipt of the Exchequer. Tire Chancellor of 
the Exchequer was originally appointed as under- 
treasurer, to check the proceedings of the Lord 
High Treasurer (see Teeasury). He sat as a judge 
on the ‘ equity side ’ of the Court of Exchequer, 
or on the rehearing of cases in which the other 
judges of the court were equally divided in opinion. 
But in modern times his position has been tliat of 
first finance minister of the crown ; the office is 
sometimes held by the prime-minister, when he 
is a member of the House of Commons. The last 
case in which the Chancellor of the Exchequer 
sat as a judge was in 1735 ; the decision then given 
by Sir Robert Walpole is said to have caused great 
satisfaction ; but his successoi-s have not figured 
among the judges except on occasions of state and 
ceremony. The receipt of public revenue now 
belongs to the several revenue departments, under 
the supervision of the Exchequer and Audit De- 
partment and the Treasury. See Mado.x, History 
of the Exchequer (1711; new ed. 1769). For ex- 
chequer tallies, see Tally. 

The Court of Exchequer was originally, as has 
been stated, a revenue court, but it obtained a 
general common-law jurisdiction by means of the 
writ of Quominus, wherein it was set forth that 
the plaintiff, by reason of the wrong done to him 
by the defendant, was deprived of the means of 
discharging his debt to the crown. This fiction 
was abolished in 1832. The ordinary judges of 
the court were the Chief Baron and three puisne 
Barons, so called, according to Selden, ‘ because 
they were anciently made of such as were barons 
of the kingdom.’ The equity juristliction of the 
court is said by Coke to date from a statute of 
1542 ; it was transferred to the Court of Chancery 
in 1842. In 1875 the Exchequer became a division 
of the High Court of Justice. The Exchequer 
V Division is now merged in the Queen’s Bench 
Division ; the office of Cliief Baron has been 
abolished, and no judges are now appointed with 
the title of Baron. See COM.MON Law, and Coke’s 
Fourth Institute. 

'The Court of Exchequer Chamber was formerly 
a court of all the judges in England assembled for 
decision of matters of law. 'The oi'dinary juris- 
diction of the Court of Exchequer Chamber was 
as a court of error, in which capacity it revised the 
judgments of the three courts of common law ; the 
decisions of eacli court being revised by the judges 
of the other two. An appeal now lies from each 
division of the High Court of Justice to the Court 
of Appeal. 

In Scotland, before the Union, the E.xchequer 
was the king’s revenue court. It consisted of the 
treasurer, the treasurer-depute, and as many of 
the lords of Exchequer as the king was pleased to 
appoint. The Scottish Court of Exchequer w.as 
continued by the 19th article of the treaty of 
union, until a new court should be established, 
which was effected in 1707. A privative jurisdic- 
tion was conferred on the court as to questions 
iclating to revenues and customs of excise, and as 


to all honours and estates real and personal, and 
forfeitures and penalties arising to the crown within 
Scotland. ‘ But questions of title to lands, honours, 
&c. were reserved to the Court of Session. The 
judges of the court were the high treasurer of Great 
Britain, the chief baron, and four other barons ; 
and English barristers as well as Scotch advocates 
were allowed to practise in the court. In cases 
of difficulty, and where there was a collision of 
jurisdictions, it was formerly not unusual to hold 
conferences with the barons ; and the form of 
desiring the conference was to send the Lord 
Advocate, and, in his absence, the Solicitor- 
general, to request a meeting, though it has been 
doubted whether they were bound to carry the 
message. In 1832 it was enacted that successors 
should not be appointed to snch of the barons as 
should retire or die, and that the duties of the 
court should be discharged bj’ a judge of the Court 
of Session. And in 1886 the Court of Exchequer 
was abolished, and the jurisdiction transferred 
entirely to the Court of Session. 

The Court of Exchequer Chamber in Heland was 
established in 1800, but was abolished as an inter- 
mediate Court of Appeal between the Irish Courts 
and the High Court m England. 

Exchequer Bills, billsissued at the Exchequer 
under the authority of acts of parliament, as security 
for money advanced to the government. They con- 
tain an engagement on the part of the government 
for the payment of the pnncipal sums advanced, 
with interest. These bills form the chief part of 
the unfunded debt of the country. They were first 
issued in the reign of 'William 111., in the year 1696, 
and were drawn for various amounts from £100 to 
£5. At that time they bore interest at the rate 
of 3d. per day on £100. The interest was reduced 
to 2d. duiing the reign of Anne. During the war 
1793-1814, the rate of interest was usually 3^d. 
At present it is generally from l|d. to 2Jd. per 
£100 per diem. Holders of these bills are exempt 
from all risk, except that arising from the amount 
of premium or discount they may have given for 
them. The bills pass from hand to hand as money, 
and are payable at the Treasury at par. They 
may also be paid to government in discharge for 
taxes. When it is intended to pay off outstanding 
E.xchequer bills, public notice is given by advertise- 
ment. The advances of money to government by 
the Bank of England are made on Exchequer bills. 
These bills are a convenient means whereby govern- 
ment can meet a sudden demand for unusual 
expenditure. The unfunded debt consists of Ex- 
chequer Bills, Exchequer Bonds, and Treasury 
Bills ; the total unfunded debt outstanding at 31st 
March 1888 was £13,795,200. See National Debt. 

Excise, the name of a tax on commodities, from 
the Latin excisus, ‘cut off,’ as being a portion of 
the value of the commodity cut oft' and set apart 
for the revenue before the commodity is sold, 'rids 
is not its actual nature, however, for the manufac- 
turer who looks to a profit on his product docs not 
give part of the value to the revenue ; he merely 
counts the tax as part of his expenditure, or, in 
other Avoids, includes it in the price, the tax being 
really paid by the consumer. An inland tax on 
commodities sold and bought for consumption in 
the country is a very ancient one, but it has gener- 
ally appeared in the simple shape of a toll or octroi 
on goods brought to market. The complicated 
arrangement for officially Avatcliing the process of 
a manufacture, for the purpose of seeing that none 
of the dues of the revenue are evaded, is of com- 
paratiA'ely modem origin. It Avas fiint introduced 
into England, upon the Dutch model, by the Long 
Parliament, Avhich established an excise on liquors 
in 1643, and in subsequent years on articles of 
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food, salt, silk and stuffs, and other commodities 
in general use. Though unpopular, the excise in 
some form or other has ever since continued to he 
a material element in the taxation and revenue of 
Britain. In the earlier jiart of the ISth centurj' Sir 
Kohert Walpole entertained the notion of enlarg- 
ing its productiveness, u’liile mitigating its pro- 
portional pressure hy the bonding system, which 
suspends the exaction of the duty until the goods 
are sold, and thus leaves the manufacturer with 
all his capital to be devoted to production (see 
Boxded Warehouses). But the rumour of an 
enlargement of the unpopular e.xcise duty created 
a general excitement, and the memorable cry of 
‘Liberty, Property, and No Excise,’ compelled 
Walpole to abandon his project. 

An excise, when compared with other taxes, has 
its good and its bad features. It is a method of 
extracting money for national purposes from per- 
sonal expenditure on luxuries, and is especially 
serviceable when received from those luxuries the 
use of which in excess becomes a vice. On the other 
hand, it renders necessary a system of inquisitorial 
inspection not very agreeable to a free people, and 
open to abuse and fraud ; while at the same time 
e.xcessively high duties, and duties on commodities 
strictly of domestic manufacture, lead to smuggling 
and all its demoralising consequences. The evils 
of an excise were formerly aggravated by the 
practice of farming the duties — i.e. by letting 
them to the highest bidder, whose interest it be- 
came, like any other contractor, to make the 
greatest possible profit by his speculation, and 
consequently to exact the duties in the most 
rigorous manner. In eveiw well-regulated revenue 
system it is, of course, only fair to all parties that 
the duty, as the law lays it on, should be fully 
exacted ; but in the age of farming the an-ange- 
ments were all slovenljy and there was much 
latitude of power in the hands of the farmers. 
The fanning system became very oppressive in 
France, especially in the gabdlc or excise on that 
necessary of life, salt. It is a curious fact, how- 
ever, that_ when the farming of the excise was 
abolished in Scotland by the Union the people 
grumbled, saying they were easier under the 
farmers, their own neighbours, who acted on the 
])rinciple of ‘live and let live,’ than under the 
officers sent down from England, who rigorously 
collected the impost. 

An excise woiRs most easily when it is laid on 
some commodity manufactured on a large scale. 
In a great distilleiy the excise officer is almost a 
portion of the establishment ; he has an eye on 
every step of the process, iritli the object of seeing 
that the commodity does not get into the market 
without government obtaining its proper share — 
sometimes far the gi-eater part — of the market 
price. The social inlluence of such an arrange- 
ment is very different from that of the old candle 
and salt duties, which made it the function of 
the exciseman to pounce on a farmer melting 
the surplus tallow or the last killed sheep, or on a 
fisherman boiling sea-water to procure salt for his 
potatoes. The manufacturer, however, though lie 
has the benefit of the bonding system, feels tlie i 
excise regulations to bo a considerable drag and 
hindrance ip his operations, since there are i 
numerous minute operations which he cannot per- i 
form without sending special notice to the excise i 
department, or having an officer actually present. ' 
This renders it neces.sarj-, too, that all the steps of 
the process should not merely be defined as be- 
tween the manufacturer and the officer, but should 
be set forth in an act of parliament; and hence 
deviations for the purpo.se of economv, or by way 
of experiment, become difficult, and sometimes 
impracticable. As difficulties with which the pro- 


ducer has to contend, these things require him to 
lay on tlie selling price of the commodity a larger 
addition than the actual amount of the duty. This 
objection, however, is less potent than it formerly 
was, for the introduction of machines and special 
apparatus, such as alcoholometere, saccharometers, 
&c., has greatly facilitated the collection of excise 
duties. 

No method of taxation requires a nicer adjust- 
ment to the social condition of a countiy than an 
excise. Wliile it is now admitted that necessaries 
of life should be free, yet some form of tax upon 
consumption is the only method by which certain 
classes of the people can be made to contribute 
their share to the revenue of the country. _ But for 
the excise and customs dues on beer, spiiits, and 
tobacco, and some licenses, many persons would 
evade all share in the national burden. In Eng- 
land, in the year 1746, a duty of 20s. a gallon was 
laid on spirits, with the view of suppressing the 
vice of drunkenness, which, however, it greatly 
increased, for the law became a dead letter, and 
the smuggler fully supplied the market, although 
within the two yeai-s in which the law was in force 
no fewer than 12,000 persons were convicted of 
offences against the act. In Scotland, the dutj’, 
which was 5s. 6d. a gallon, had to be reduced in 
1823 to 2s., on account of the prevalence of 
smuggling — half the consumption of the_ countiy, 
in fact, jiaying no duty. The duty has since then 
been giaduallj' raised, until it now amounts to 
10s. a gallon, forming a large source of revenue. 
The pi oductiveness of the spirit duty, and a better 
understanding of the true principles of taxation, has 
led to the gradual removal of many excise duties, 
as, for instance, on salt, candles, leather, glass, 
soap, paper, &c. The malt-tax was transferred to 
beer in 1880. 

In 1849 the excise department was amalgamated 
with that of stamps and taxes to form the Board 
of Inland Revenue ; and many changes have been 
made, both as to the articles taxable and in 
the organisation of the excise system. The only 
! items on wliich excise duties are now charged are 
spirits, beer, tobacco, chicoiy, and the passenger 
I receipts of railway companies. But various taxes 
of the nature of license-duties for following par- 
ticular pursuits are collected in the excise depart- 
ment ; also several items chargeable before 1869 as 
assessed taxes. License-duties must be taken out 
yearly by auctioneers, appraisers, brewers, malt- 
stere, distillers, makers of vinegar, victuallers, 
sellers of beer, spirits, and wine, smlers of playing- 
cards if also makers, hawkers, pedlars, horee- 
dealers, house-agents, tobacconists, pawnbrokcre, 
dealeis in sweets, and dealers in patent medicines. 
Game-licenses, gun-licenses, and licenses for male- 
servants, horees, dogs, carriages, and the use of 
armorial bearings come under the same depart- 
ment. The whole excise revenue of the United 
Kingdom in the fiscal year ending 31st March 
1858 was £17,901,545; 1868, £20,190,338; 1878, 
£27,710,514 ; and 1888, £25,020,000, u-hen the cost 
of collecting it was £1,771,785. The principal 
items of the receipts in the last-named year were : 
Beer, £8,711,532; spirits, £13,028,204 ; railway pas- 
sengei-s' duty, £314,933 ; and licenses. Among 
the latter the chief contributors were beer and 
wine dealere, £180,574 ; dog-licenses, £354,278 ; 
carriages, £549,525; armorial bearings, £74,526; 
male-servants, £130,287; game, £179,143; gold 
and silver plate, £47,919 ; gun, £80,317 ; pawn- 
brokers, £35,722 ; hawkers and pedlars, £20,942 ; 
brewers, £19,280 ; auctioneers and aiipraisem, 
£79,300; spirits (distillers), £4242, (dealers), 
£121,194; publicans and grocers licensed to sell 
liquor, £1,485,936; tob.acco, £84,855; wine and 
sweets, £07,300. The budget estimate of the 
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excise receijjts for the fiscal year 18SS-89 was 
£25,505,000, and the estimated" cost of collection 
£1,807,629. In introducing this budget, Mr 
Goschen proposed a new scale of carriage-duties, 
to institute what was called a ‘Wheel and Van 
Tax,’ and to put a special impost on ‘pleasure- 
liorses.’ This proposal, owing to the opposition 
it excited, was withdrawn, as was also a proposal 
to repeal the hawkers’ license. That license, 
however, was in 1888 reduced from £4 to £2. 
According to the present organisation of the excise 
department, the United Kingdom is divided into 
collections, each under a collector ; the collections 
are subdivided into districts, each under a super- 
visor ; and these into divisions, each under division- 
officers and ride-officers. The efficiency with which 
these officials discharge their duties secures a very 
complete payment of taxes, and their manner of 
dealing with the tax-payers leaves a minimum of 
just ground for complaint. The old feeling of 
objection to the excise as a ‘ foreign system ’ has 
completely worn away, and the tax is now probably 
as popular as any impost is ever likely to be. To 
put it otherwise, the excise is not disliked so much 
as the income-tax. See the articles Beer, W hisky, 
&c. 

In the United States, the word excise is not 
officially used, the corresponding title being ‘in- 
ternal revenue. ’ This is raised mainly from whisky, 
tobacco, and malt liquors ; other items being the 
tax on hanks and hankers, and on oleo -margarine. 
Stamps ceased to be a source of revenue after 
1883. The total internal revenue of the United 
States was $309,226,813 in 1866, $116,700,723 in 
1876, $116,803,936 in 1886, $118,823,391 in 1887, 
$124,290,872 in 1888 ; while for 1889 the estimate 
was $125,000,000. 

' Excitants. See Stijiulants. 

Exclusion Bill, a measure brought forward 
by Shaftesbury in 1679 to exclude the Duke of 
York, afterwards James II., from the succession 
to the throne, on account of his avowed Catholi- 
cism. It thrice passed the Commons, and as often 
Charles II. resorted to a dissolution, till, after 
March 1681, he ruled without parliamentary 
control. 

Excouillinnication. Tire word ‘excom- 
munication’ denotes exclusion, whether temporary 
or permanent, from fellowship in religious rites, 
involving also, where participation itr such rites is 
required in the civil order, privatiorr of the rights 
of citizenship. It is not peculiar to the biblical 
religions, hrrt is found irr most of the systematised 
cults, whatever he their origin. Thus, Cresar 
describes its operation amongst the Gauls, stating 
that contempt of the decisions of their judges was 
visited with interdiction from the sacrifices. ‘ This 
is a most severe penalty with them. For those so 
interdicted are coirnted as sinful and wicked ; all | 
keep aloof from them, and avoid approaching or 
addressing therrr, lest thej’’ should incur some 
irrjury by contact; they are granted no right 
which they claim, nor is any honour bestowed 
upon them’ (Bdl. Gall. vi. 13). The absence of 
any remark as to a corresponding irsage amongst 
the Kotnans and Greeks of the time is enough to 
show that Cresar was not familiar with the 
pr-actice ; hrrt slight indications are discoverable of 
analogous usages, so far as regards exclrrsion from 
conrniorr acts of worship, amongst which the Latin 
word profanvs — ^signifying that which is ‘ outside 
the terrrple ’ — maj^ be specially cited. The clearest 
arralogj’, however, to the Christian discipline of ex- 
coirrrrrunication is that furnished by the Rabbinical 
code, 'riris is rrltinrately based on the legislation 
of tire Pentateuch, which e.xchrdedthe cerenronially 
iruclean, as well as offenders of a graver kind, both I 


from religious and civil fellowship (Lev. xiii. 46; 
Numb. V. 2, 3; xii. 14, 15); and the penalty is 
recorded in Ezra, x. 8, as enforced against such 
Jews of the captivity as disobeyed the proclama- 
tion to assemble at Jerusalem. ‘The offender first 
received a public admonition, and seven days later, 
if he did not make satisfaction, the lesser excom- 
munication, Niddui, was pronounced against him, 
whereby he was isolated during thirty days from 
contact with all save his wife and children, being 
obliged to keep at least 4 cubits’ distance from all 
others ; and although the sentence did not techni- 
cally include expulsion from the synagogue, yet this 
provision practicallj' enforced it. At the expira- 
tion of the 30 days, a second term of like duration 
was enjoined in case of continued impenitence ; 
and the contumacious were then visited with the 
gi-eater excommunication of Clierem, which excluded 
both from the synagogue and from all social inter- 
coui-se, and the offender was treated as a leper. 
These two grades of excommunication were the 
only ones anciently in use ; hut the later Rabbins 
added a third and severer one, styled S/iammatha 
or Anathema Maranatha, which was lifelong, 
attended with solemn imprecations, and some- 
times entailing forfeiture of goods. 

The Christian system of excommunication is 
based doctrinally on the precept of Christ (Matt, 
xviii. 15-18) and on the precepts and practice of 
St Paul (Rom. xvi. 17 ; 1 Cor. v. 3-5, 11 ; 2 Thess. 
iii. 14) and St John (2 John, 10, 11); while its 
practical method was borrowed from the synagogue, 
and formulated certainly by the 3d century, per- 
haps as early as the 2d. It was priraariljq as the 
word denotes, exclusion from communion in the 
eiicharist and the agape or love-feast, including 
also suspension from office in the case of clerical 
offenders ; and it was distinguished as major and 
minor, each having various degrees of severity. 
Thus, the lightest form of excommunication 
permitted the offender to join in all acts of 
public worship except to make oblations and 
actual reception of tlie eucharist ; the grade next 
below was not suffered to be present during the 
latter part of the liturgj’, but only during the 
preliminary prayers and the remaining public 
offices ; below this class again came those who were 
excluded entirely from the prayers, but permitted 
to enter church to hear the Scriptures read and 
sermons preached ; while the lowest grade of all 
was refused permission to enter church, being 
obliged to remain outside the doore until the 
expiry of their term of penance. Similarly, the 
major excommunication, besides its exclusion of 
offendere as well fi-ora social intercourse as from 
all participation in church fellowship and ordin- 
ances, which applied in all cases, iiad also the 
graver form of anathema, fulminated against the 
most obstinate offenders, and chiefly such ns taught 
or abetted heresy, or, at a somewhat earlier date, 
those who liad lapsed in time of persecution, and 
had either sacrificed to idols or obtained certificates 
alleging them to have done so. The controversy 
as to the possibility of readmitting such persons to 
communion at all — denied by the Novatianist or 
rigorist school — was one of the most serious which 
agitated the church in the 3d centurj' ; and, though 
the milder course ultimately prevailed, yet even 
the moderate party insisted niron very severe and 
prolonged penalties, seldom pardoning the offender 
till the very close of life, unless at the personal 
interces.sion of amartjT. Notice of such greater ex- 
communication was sent by circular to all churches 
in the case of clerical offenders or laics in official 
positions, to insure the univereal incidence of the 
penalty ; and intercourse with any one under- 
lying it involved the same punishment as the 
original offence, the lesser excommunication being 
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incurred ipso facto, and the greater by persistence 
in such intercourse after admonition. At a veiy 
early date the aid of the civil power was invoked 
in support of the spiritual sentence, not only by 
preventing resistance thereto, hut by superadding 
a temporal penalty. Thus, the fifth canon ’of the 
Council of Antioch in 341, after enacting that any 
cleric setting up a schismatical place_ of worehip 
shall be deposed for life, adds : ‘ And if he persist 
in troubling and disturbing the church, let him be 
corrected by the civil power as a seditious person.’ 
And in the third Council of Carthage in 397 a 
canon (x.xxviii.) was passed to petition tire governor 
of the province to r-emove an intruding bisTiop who 
had disregarded the ecclesiastical censures passed 
upon him ; which was embodied later in the 
general code of the African Church, as well as two, 
others of a like nature ( l.xvii. and xciii. )_ directed 
against the Donatists. In the Theodosian Code 
there is a law iniposii^ a fine of ten pounds of 
gold upon all heretical persons conferring or 
receiving ordination, further confiscating the place 
where the act occurred, if done with the know- 
ledge and assent of the owner; and many such 
enactments appear in later history, such as the 
decree of Childehert in 596, the Capitularies of 
Pepin in 755, and the Constitutions of Lothar I. 
in 825, whereby excommunicated persons were put 
to the ban of the empire ; while a constitution of 
Prederick II. in 1220, alleging that the material 
sword is appointed for the aid of the spiritual 
sword, enacts that, in the event of excommunicated 
persons not making satisfaction within six weelcs 
from the sentence, the civil ban is to issue there- 
upon, and not to he revoked until the previous 
removal of the excommunication. The theory 
that the spiritual sword might be turned against 
the civil power itself, and that excommunication 
deprived sovereigns and other magistrates of their 
authority, voiding, indeed, all civil rights, is 
peculiar to Latin Christianity, and is a develop- 
ment of tlie Hildebrandine era and policy (see 
Allegiajtce), first put into actual execution by 
Gregory VII. against the Emperor Henry IV. in 
1076, and again in 1080, renewed in 1084 by Urban 
II., and in 1102 by Paschal II. ; and later against the 
Emperor Philip of Swabia, and in favour of his com- 
petitor Otho IV. by Innocent III. in 1210. It is 
compendiously stated thus by Cardinal Erancis de 
Toledo (1532-96) in his Instructio Sacerdotuin, a 
work of much repute, ,recommended by Bossuet : 
‘An excommunicated pereon cannot exercise an 
act of jurisdiction without sin ; nay, if the excom- 
munication he publicl.v made, his sentences are 
null’ (lib. i. chap. 3). The latest instances of the 
kind are the excommunication of Napoleon I. by 
Pius yil. in 1809, and that of Victor Emmanuel 11. 
by Pius LX. in 1870. But the omission of their 
names in these documents, which are vaguely .and in- 
definitely fulminated against enemies and oppressors 
of the holy see, barred the full operation of the 
sentences in canon law, and left the question of 
allegiance untouched. 

In the actually current discipline of the Koman 
Catholic Church a distinction is drawn between 
such sentences of excommunication as are incurred 
ipso facto (technically known as laicc sententice) 
and such as do not take eilect till after the formal 
sentence of an ecclesiastic.al court (called ferendee 
scntcntiic) ; and tho.se subject to such sentences are 
distinguished as tolcndi and non-tolcrati, the 
former ,of whom are still eligible for soci.al and 
civil intorcoui-se, while the latter are absolutely 
excluded from all such communion, as well as from 
the ordinances of icligion. In tlieoiy tlie right to 
pronounce the greater excommunication is limited 
to the pope solely, as also the power to absolve 
therefrom; but in practice this authority is con- 


veyed to all bishops in their quinquennial faculties, 
for local exercise within their _ dioceses, and by 
them to the clergy under their jurisdiction, so far 
as regards absolution, but not for pionouncing 
sentence, which is never committed to any one 
below the rank of hisliop or judge. In most Roman 
Catholic countries, if excommunicatioji involves any 
civil disabilities, it cannot be pubILshed without 
the sanction of the civil jiower, and in some of 
them there is an appeal to the law-courts on the 
merits, to obtain fresh examination of the case at 
the hands of the ecclesiastical authorities. It is a 
mistake to ascribe to Roman Catholics the doctrine 
‘ that excommunication may be pronounced against 
the dead.’ The contrary is expressR laid down by 
all canonists (Liguori, Tlicologia Moralis, lib. vii. 
n. 13, 1 ). In the cases in which this is said to have 
been done, the supposed ‘ excommunication of the 
dead ’ rvas merely a declaration that the deceased 
individual had, ivhile living, been guilty of some 
crime to which excommunication is attached by the 
church laws. Roman Catholic writers, moreover, 
explain that the civil effects of excommunication in 
the medieval period — such as incapacity to exercise 
political rights, and even forfeiture of the allegiance 
of subjects — were annexed thereto by the civil 
law itself, or at least by a common international 
undei-standing in that age. E.xamples are alleged 
in the law of Spain, as laid down in the Sixth 
Council of Toledo, a mixed civil and ecclesiastical 
congress (638) ; in the law of France, as admitted 
by Charles the Bald (859) ; in the Saxon and in tlie 
Swabian codes ; and even in the English la_ws_ of 
Edward the Confessor ; all which, and many similar 
laws, jiroceed on the great general principle of these 
medieval monarchies — viz. that orthodoxy and com- 
munion with the holy see were a necessary con- 
dition of the tenure of supreme civil power ; just as 
by 1 Will, and Mary, sect. 2, chap. 2, profession 
01 Protestantism is made the condition of succession 
to the throne of England. Hence, it is argued, the 
medieval popes, in excommunicating sovereigns, and 
declaring their subjects released from allegiance, 
did but declare what was, by the public law of the 
period, the civil effect of the exercise of what in them 
was a spiritual authority. 

By the discipline of the Roman Catholic Chuicb, 
kings or queens, and their children, are not in- 
cluded in any general sentence of excommunica- 
tion, unless they be specially' named. 

Certain ‘reserved cases’ aie limited to the pope 
alone, and are enumerated in the brief ‘ Apostolicai 
Sedis,’ promulgated by Pins IX. in 1869, which 
also contains a list of those sentences, latcc scnicii- 
ti(c, now in force within the Roman Church ; but 
an ordinaiy priest is permitted to absolve those/at 
the point of death from even the reserved excom- 
munication. ! 

The oriental discipline is much less elaborryte, 
and more nearly accords with ancient practice ; bird 
the distinction between the greater and lesser 
excommunication is retained, and no fewer than 
115 offences, invoh'ing various degrees of excom- 
munication, are .specified in the office-hooks, 
ranging from twenty years’ exclusion, for such 
crimes as murder or magical practices, doivn to 
bigamy, with its penalty of one year and merely 
ceremonial disqualifications, yet briefer in effect. 
The greater anathema is fulminated yearly through- 
out the Eastern Church on Orthodo.xy Sunday' 
(liist Sunday’ in Lent) against about sixty forms 
of heresy’, for the most jiart extinct ; but in the 
Russian Church they have been cut down to twelve 
still prevalent types of opinion. 

In the Church of England the medieval practice 
conformed in the main to the current wcstcin 
usage, save in this one important respect, that an 
excommunication ipso facto was not really in 
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operation ; for though the term occurs frequently, 
yet what it denotes is only that, mveu a certain 
ollence, excommunication must follow as the 
penalty, hut a declaratoiy sentence of a com- 
petent court must precede the actual excommuni- 
cation. 

Various civil disahilities attended excommunica- 
tion, and were continued after the Eeformation, 
such as inability to hold a benefice, to practise 
as an advocate or attorney in the courts, to be 
admitted as a mtness, and to receive Christian 
burial. By a canon of 1597 the ordinaries were to 
provide for the public denunciation montlily in the 
cathedral of the diocese and the parish church of 
the offender, in all cases where an excommunicated 
person had not made satisfaction and obtained 
absolution within three months after incurring 
sentence ; and this was embodied in the canons of 
1604 (Ixv.), with the alteration to a half-yearly 
denunciation, but with the further provision that 
those present should be induced to apply for a 
Avrit jue excommiimcato capiendo, ' tliereby to 
reduce them to due oi'der and obedience.’ This 
Avrit Avas issued by the Court of Chancerj' on the 
application of the diocesan, and addressed to the 
sheriff or other officer, and AA'arranted tlie imprison- 
ment of those ai-rested under it. The disabilities 
attending excommunication Avere abolished for 
England by the Act 53 Geo. III. chap. 127, and for 
Ireland by the 54 Geo. III. chap. 68 ; Avhile all 
remaining penalties against persons dissenting 
from the Avorship and doctrines of the Church of 
England Avere repealed by 7 and 8 Viet. chap. 2, and 
9 and 10 Viet. chap. 59. The most notable exercise 
of the poAver of excommunication in the modem 
Anglican Church Avas Avhen Bishop Gray, as 
Metropolitan of CapetoAAm, deprived and excom- 
municated Bishop Colenso of Natal in 1863, AA’hich 
sentence, approved by the Convocations of Canter- 
bury and York, the General Convention of the 
American Episcopal Churchj the Episcopal Synod 
of Scotland, and the ProA'incial Council of Canada 
(as Avell as by a large majority of the bishops 
assembled at the first Lanibeth Conference in 1867 ), 
Avas reversed by the Judicial Committee of PriA'y- 
counoil in 1865, on the ground that the croAvn had 
no poAVer to erect the see of CapetOAvn into a 
metiopole, nor to give Bishop Gray the coercive 
jurisdiction on Avhich he had relied as empoAvering 
him to try one of his suffragans and pass sentence 
upon him. 

In the Established and other Presbyterian 
churches of Scotland, the lesser e.xcommunication, 
involving deprivation of all ‘sealing ordinances,’ 
can be pronounced by the kirk-session. The greater 
excommunication can be pronounced by' authority 
of the presbytery only it is noAV very rarely 
heard of, and since 1690 it does not carry' AA'ith it 
any' ciA'il consequences. 

A very' singular kind of excommunication is that 
connected AAuth the usage of iadit amongst the 
■islanders of Poly'nesia. Tabu is a species of 
interdict Avhich may' apply' to pereons or things; 
in the latter case making any' use of the inter- 
dicted article, or even contact Avith it, unlaAA'ful 
and penal ;-in the fonner cutting off the interdicted 
person from all intercourse or contact AA’ith others, 
and eA'en prohibiting bun to use his hands to feed 
himself ; a chief or noble being alloAved a serA-ant, 
also put under tabu, to feed him, and a man of 
loAver rank being obliged to pick up his food AA’ith 
his mouth only’, like a beast. 

Islam forms an exception to the almost universal 
incidence of the practice of excommunication. 
Under the Moslem code eA’ery religious offence 
carries Avith it a temporal penalty, such as fines, 
scourging, stoning or other mode of death, and 
only in tliLs last manner can an offender be cut off I 


from the congregation. See Bell, Book, and 
Candle ; also Interdict. 

Excretion. See Secretion; and for the ex- 
cretory organs, see Kespiration, Skin, Kidney, 
Urine, &c. 

Exe, a river of Somerset and Devon, rising 
in Exmoor, and floAving 54 miles south-eastAvard 
and soutliAvard to the English Channel at Exmouth. 
The loAver 5 miles form a tideivay' a mile broad 
at high-Avater, AA’ith Avooded and picturesque shores, 
and navigable for large vessels. An ancient canal 
connects the estuary Avith Exeter (q.v.). The chief 
tributaries of the Exe are the Barle, Avhich also rises 
in Exmoor, and is 24 miles long, Ilatham, Loman, 
Culm, and Greedy'. The Exe passes Dulverton, 
Bampton, Exeter, and Topsham. 'Ihe greater part of 
its course is through AVOoded and romantic vales. 

Execution, in LaAV, is the act of completion 
or can-y’ing into effect. Thus a Avrit is executed 
by obey’ing the instructions contained in it ; a Deed 
(q.A’.) is executed Avhen it is signed, sealed, and 
delivered ; a poAver is executed Avhen it is exercised ; 
a judgment of a conrt is executed Avhen it is 
enforced. Judgments are usually' enforced by 
Avrits of execution, Avhicli direct the officers of the 
laAV to do Avhat is necessaiy, or to compel a 
defendant to perform some act. The term ‘ execu- 
tion’ is used noAV technically’ to denote execution 
to recover a debt — the kind that occurs most 
usually in practice. In Scotland, the tenn execu- 
tion is also applied to the AA’ritten attestation 
under the hand of the executive officer that he has 
earned his Avarrant into effect, as by serving a 
summons or giA’ing a citation. It corresponds to 
the affidavit of service of Avrit in England. 

Execution, in civil laAA’. In civil cases the 
common laAV of England alloAA's four different 
AA’rits to issue against refractory’ debtom — viz. a 
^eri facias (called commonly a f. fa.), a capias 
ad satisfaciendum (ca. sa.), levari facias, and 
elcgit. These Avrits issue from the court of the 
Division in Avhich the proceedings are grounded, 
and are addressed to the sheriff of the county. By 
a fi. fa. the goods and chattels of a debtor may 
be attached. This Avrit lies against all proprietors, 
peers, &c. , A Avrit of ca. sa. is directed against 
the person of a debtor. It does not lie against 
privileged persons. Under this AATit, the sheriff 
may imprison a debtor, and detain him until the 
debt has been satisfied. A Avrit so stringent in 
its effect is regarded by the laAv as the last remedy' ; 
hence, Avhen a ca. sa. has been issued, no other 
Avrit can proceed against the debtor. But if a f . 
fa. has been first issued for a part of the debt, a 
ca. sa. Avill still lie for the remainder. By recent 
statutes, a ca. sa. Ccannot be issued to imprison for 
debt unless fi’aud or contempt of court is in- 
volved. A levari facias is noAV seldom used. It 
is directed against a man’s goods and the profits 
of his lands. The AA’rit of clcgit is of A’eiy ancient 
date (see Elegit). In the Chancery' Division of 
Court, execution against the estate is effected by 
AA'rit of fieri facias or AA’rit oi clcgit. Execution 
against the person is by' AA’rit of attachment. 
Should this latter Avrit be returned non cst inventus, 
the party' prosecuting has it in his option to take 
out a Avrit of sequestration of the estate, with 
issues of course, or to obtain an order for the 
serjeant-at-anns. An attachment does not lie 
against a peer or other priA-ileged pereon, but an 
order called a sequestration nisi is issued. In 
cases of contempt, the High Court in each division 
has also the poAver to order personal commitment. 
In all cases execution may issue immediately’, each 
Avrit being rencAvable after a year, AA'ithin six 
years ; but the court or judge can stay execution 
to a time fixed — or subject to conditions. 
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In the United States, the law of execution is 
complicated hy the rules which define the local 
jurisdiction of district and state courts and of the 
United States courts. The writs of execution in 
use- are fieri facias, levari fiacias, &c. ; the writ of 
ciegit is now little used. In some states the home- 
stead and other property of a debtor are exempted 
from execution ; and congress has enacted that 
execution issuing out of United States courts must 
follow the provisions of these local laws. 

In Scotland, execution for debt, or, as it is tech- 
nically expressed, diligence in execution, is either 
real or personal ; hy the former, the debtor’s lands 
may be attached ; hy the latter, his person and his 
movables. In order to entitle a creditor to use 
diligence against the person or estate of his debtoi-, 
the debt on which the diligence proceeds must he 
duly constituted by a liquid document, or by .a 
decree, or by an action in which decree is sought. 
In this latter case, the law in peculiar circum- 
stances allows diligence on the dependence, in order 
that a party may not he deprived of his remedy 
during the cuirency of the action, hut such diligence 
depends for its effect upon the judgment in the 
cause. In the case of bonds and other instruments 
registered for execution (see REGiSTR.tTiON), the 
law allows summary diligence to proceed ; that is 
to say, execution may proceed without the need of 
further application to the court. Diligence against 
heritage includes Inhibition, which is a wnt passing 
under the signet, and prohibiting the debtor from 
contracting any debt which m.ay become a burden 
on his heritage to the prejudice of the inhibitor’s 
debt; Adjudication (q.v.); Ranking and Sale, a 
process of law by which the heritable property 
of an insolvent is judicially sold, and the proceeds 
divided among his creditore ; and Poinding of the 
Ground, which is an action proceeding on a herit- 
able security, and attaching all the goods on the 
lands over which the security extends. Personal 
diligence is (1) by Homing and Caption, where 
letters^ of horning — i.e. letters running in the 
sovereign’s name, and passing the signet — ai'e 
issued instnicting messengem-at-anns to charge the 
debtor to pay, and on Ids failure a caption or 
warrant for his apprehension is granted ; (2) hy the 
simpler forni_ of Warrant to Charge under the 
Personal Diligence Act, which replaces the old 
process of homing and caption ; (3) by Amestment 
(q.v.). 

Execution, in criminal law, is the infliction on 
criminals of the punishment of death in confornuty 
with legal decree (see Capital Pua'ish.ment). 
The modes of execution have varied greatly, both in 
the progress of time and in different countries. 
On the whole, the manner of executing the death- 
penalty, as of decreeing and inflicting punishment 
in general, has tended to grow more humane with 
the advance of civilis.ation. Among the Jews a 
frequent form of execution was stoning, while 
burning .alive appe.ara (Genesis, xxxviii. 24) to 
have_ been practised in their patriarchal history, 
and is sanctioned by Jlosaic law. Casting from 
a rock .was a mode recognised by the Jews and 
the Twelve Tables of the Rom.ans. Under the 
Roman republic Vcst.al virgins rtolating their vows 
of chastity were buried mive, and in the time of 
Paul crucifixion, burning, and decapitation were the 
chief modes of execution. Crucifixion (see Cros.S) 
was in use likewise among the Assyrians, Pereians, 
Egyptians, _ Carth.aginians, and Greeks! Constan- 
tine, on his adoption of Christianitv, abolished 
crucifixion in the Roman empire. Tlie Italians 
of the middle ages, however, cmcified some of 
their pri.soners of war. Another revolting fomi 
of execution among the Romans was th.at of con- 
demning the criminal to fight with wild beasts. 

' Impalement, hy tlirusting a shaqi stake through 


the body lengthwise, was one of Nero’s cruelties, 
and is referred to hy Juvenal. It is said to 
have been practised in the Balkan Peninsula 
so recently as 1876. Under Charles V. impale- 
ment was effected hy driving a pointed shake 
through the heart wliile the criminal in open 
grave was being covered with earth. Other bar- 
barous modes of execution were pouring melted 
lead on the criminal ; sawing him asunder, a mode 
practised hy the Jews against the conquered in 
Palestine ; starvation in dungeons pressing to 
death ; breaking on the wheel ; tearing to death 
with red-hot pincere. Boiling alive was occa- 
.sionally practised on the Continent ; and in Eng- 
land in Henry VIII. ’s time poisoning was punish- 
able by boiling to death, and ‘it seems,’ says 
Sir James Stephen, ‘that three or four persons 
were so boiled.’ In 1532 sentence of boiling alive 
was put in execution against a miscre.ant who 
attempted to poison Fisher, Bishop of Rochester, 
and actually poisoned some of his household. The 
act under which that sentence was carried out 
was repealed by 1 Edward VI. Drowning a par- 
ricide in a sack, in which were also a dog, cock, 
viper, and ape, was a Roman punishment, imitated 
in the middle ages, when quartering alive, tearing 
to jiieces by horses, and disembowelling _ were 
likewise punishments known on_ the Continent. 
Among tpe severer forms of military execution 
were hunting and spearing the condemned to 
death by his fellow-soldiers, practised in Germany 
in the time of tlie Lanzknechts of the end of 
the 15th and during the 16th century ; making 
him run the gantlet of rods till dead; flogging 
him to death with the knout. These last two 
modes of execution were practised in Russia till 
into the 19th century. 

English law has in practice, according to Sir 
J. Stephen, been in a marked manner distin- 
guished from the practice of the Continent by 
its aversion to execution by torture. The usual 
mode of execution in England has been for m.any 
centuries, and still is, hanging, though in early 
times decapitation was also Icnown. Treason, 
howev^er, was punished in the case of men 
bj' hanging, drawing (anciently dragging at the 
tail of a horse), and quartering; in the case of 
women by burning. A woman was burned alive 
for treason at Tybum in 1685. Heresy was .also 
punished by buniing. In 1283 David, the last 
native Prince of 'Wales, was for treason sentenced 
to be hanged, drawn, and quartered, and to have 
his bowels burned. Pressing to death, or the 
peine forte ct d%irc, is said to have been practised 
.as late as 1741 at the Cambridge assizes. _ Burn- 
ing continued till 1790 to be the punishment 
intlicted on women for treason, high or petty at 
Ipswich a woman was burned in 1783 for murdering 
her husband. In practice, however, women were 
strangled before being buiaied. A woman was 
burned for witchcraft at Dornoch in Sutherl.and 
in 1722. By 25 Geo. II. any person convicted 
of murder was to be executed on the next day 
but one after sentence, but if sentenced on a 
Friday he was to be hanged the following Monday. 
In the interval he was to be fed on bread _ and 
water, and his body after death w.as to be either 
dissected or hung in chains. By laws passed in 
1832-34 the bodies of murderere were no longer 
to be anatomised or hung in chains, but to bo 
buried in the precincts of the piison in which 
they were last confined before execution. Tliis 
regulation, repeated in 24 and 25 Viet., is now 
in force. On 21st Febru.ary 1803 Edward M. 
Despard (q.v.) w.as drawn on a hurdle, hanged, and 
decapitated ; and on 1st Dl.ay 1820 Thistlowood 
and four of his fellow-conspiratore were likewise 
hanged and decapitated. In this c.aso — tlie l.ast 
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discharged. An executor is not hound to accept 
the office ; hut, if he administer, he cannot then 
renounce the executorship witliout cause. On the 
death of an executor, the office glasses, as a general 
i-ule, to his executor. See Sir E. V. Williams’s Zaw 
of Executors and Administrators (8th ed. 2 vols. 
1879), or the shorter treatise of Walker and Elgood 
(1883). 

An executor to a will in Scotland is called a 
testamentarj' executor, to distinguish him from tlie 
next of kin, who are styled executors. The term 
executor is given to all who manage the estate of a 
deceased, wliether appointed by will or by author- 
ity of the court. The former are called executors 
nominate ; the latter, executors dative. All 
executors must, before enteiing upon their duties, 
obtain confirmation from the Commissaiy Court. 
This is equivalent to probate in England. But in 
Scotland no right vests in the executor until 
after confirmation, except a title to sue, being 
exactly the reverse of the ISnglish rule. An executor 
acting without confirmation is called a Vitious 
Intromittcr (see Intromission). Executors must, 
on entering upon their office, exhibit a full inventory 
of the whole movable estate of the deceased. An 
e.xecutor is onl5’ liable to the extent of the inven- 
tory. He is not bound to pay interest on the 
funds in his hands unless they bore interest before 
confirmation, or unless he is guilty of undue delay 
in administering the estate. He is not bound to 
pay the debts for six months after the death of 
the deceased. But, as in England, the expenses 
of the funeral and confirmation are entitled to 
immediate payment. Servants’ wages and a year’s 
house-rent have also a preferable claim. An 
executor is entitled to claim one-third of the 
Ecad’s Part (q.v.), after deducting debts. But, 
should he receive a legacjq he is bound to impute 
that towards part payment of his claim. 

In the United States, the rights and duties of an 
executor are analogous to those defined by English 
law ; in this, as in other matters relating to pro- 
perty, each state has its own laws. See Stimson, 
American Statute Laio ; Schouler, Treatise on 
Law of Executors and Administrators (Boston, 
1883). 

Executory, in English law, is a term applied 
to contracts, <!tc. which are not executed — i.e. not 
comnleted with the forms required to make them 
legally operative. An executoiy limitation of pro- 
perty is one which gives an interest to come into 
existence at a future time or on the happening of 
an event. An executory trust directs trustees to 
make a proper conveyance in favour of the person 
beneficially entitled. Executoiy devises and other 
limitations form an imjiortant branch of the law of 
real property. In American law, the term execu- 
tory is used as in England ; executoiy gifts of 
property are subject to rules against Pcipetiiities 
(q.v.), similar to the rules which prevail in Eng- 
land. 

_ Exegesis, a Greek term moaning the exposi- 
tion or interpretation of any. writing, but almost 
exclusively used of the interpretation of the Holy 
Kcriptiires. The term Hermeneutics is frequently 
applied to tlie science of the interpretation of the 
Bible, and it is usual to distinguirii it from exegesis 
a.s the interpretation proper or discovery of tlie true 
meaning of the te.xt, while the latter is more strictly 
the exposition of the nleaning so discovered and its 
l)ractical doctrinal and moral applications. But it 
may be said that the term exegesis is now in pretty 
general use as applied at once to the science and 
the art of the elucidation of Scripture. It includes 
both tlie study of the text or form in which the 
scriptural i-ovclation ha.s reached us and also the 
scope and doctrinal bearings of that text and tlie 


conclusions that may reasonably be deduced from it. 
The materials for the critical study of the Old Testa- 
ment are scanty as compared with the New, hence 
the difficulty of attaining to certain conclusions 
is correspondingly greater. Critical materials are 
mainly ot three kinds : MSS., vereions, and quota- 
tions. Of these the New Testament scholar has 
enough, but the student of the Old Testament is 
worse than slenderly equipped in all. Eor the pres- 
ent Hebrew consonantal text is hardly earlier than 
the 2d century of our era, the vowel signs being 
some centuries later ; while, as for the versions, 
the Syriac, the Targum or Chaldee, and the Vnl- 

f ate are substantially mere reproductions of the 
lebrew text we possess, the difficulty in the case 
of the Septuagint being increased by the un- 
doubted coiTuptness of its own text, as well as by 
the fact that it is itself a translation into Greek 
of an earlier Hebrew version now unknown to us. 
Nor can we supplement our knowledge to any 
extent from the source of early quotations, as the 
Fatliere, with the exception of Jerome and to some 
extent of Origen, were ignorant of Hebrew, and, 
besides, were hopelessly given to quoting Scripture 
ven' loosely and inexactly. 

Thus the task of the exegete is a labour of great 
and complicated difficulty, and he must needs_ be 
a scholar, competently equipped for grammatical 
and philological inquiries into the signification of 
words, the force and significance of idioms, the 
modification of the sense bj' the context and the 
compaiison of parallel passages, no less than into 
the character of the writer and the persons he 
addressed, of the circumstances in which he wrote, 
and the immediate object to which_ his work was 
directed. To these linguistic and literary qualifi- 
cations he must add adequate knowledge of con- 
temporary external history, but above all he must 
have something of that spiritual sympathetic in- 
sight by which lie can project his own imagination 
into the mind and feelings of an earlier age. 
Without some measure of this inwardness no 
scholar, however brilliant, can be a great exegete ; 
but, wlien it is superinduced upon extensive and 
exact learning, we have an exegete of the firet 
order — a Chrysostom, a Calvin, a Bengel, a De 
Wette, a Meyer, or an Ewald. Thus Schleier- 
macher’s saying, that ‘ in a certain sense the intef- 
preter has to educe more than the author introduced,’ 
is true ; for the exegete, exercising the synthetic as 
well as merely analytic faculty, recoiistnicts for 
himself the mental attitude of the writer in order 
to deduce much that influenced the latter half- 
iinconsciously in his composition. 

All exegesis of Scripture, however closely it 
follows the ordinary metliods of literary and his- 
torical criticism, depends greatly upon the views 
entertained as to the nature and degree of inspira- 
tion, and the share of the conscious human element 
in the progressive revelation. The old theory of 
dictation or verbal inspiration is no longer_ held ly 
any intelligent scholar, and it is the peculiar merit 
of our 19th-contury exegetes to have been the firet 
to establish a satisfactory critical modus vivendi — 
by their insisting upon the human element in tlie 
Scriptures without ceasing to uphold their divine 
authority. 

It is hardly necessary to point out how absurd is 
the assumption of some sects that a scholarly 
inteipretation of Scrijitiu-e is superfluous to the 
Christian, whoso sole aim is the shortest cut to 
salvation. For, not to speak of the inherent 
difficulty of Scripture itself as a series of composi- 
tions extending over hundreds of years, and treat- 
ing intimately of many things long forgotten, and 
that often in figurative and .symbolical phraseology 
unfamiliar to a modem ear, has not God in his 
providence seen lit to give hi.s revelation in 



EXEGESIS 


497 


languages -which demand the- exegetioal praxis of 
translation ? And do not the immense divergencies 
of honest opinion about the interpretation of Scrip- 
tm-e give tlie individual such a wholesome distrust 
in the infallibility of his omi opinion that he feels 
the need of every possible support that he can gain 
from scholarship to buttress it? For the sincerity 
of a conviction is no proof of its absolute truth, 
since honest men have been sincerely convinced of 
the truth of opinions the most opposite. At the 
same time it is trae that the things of faith 
essential to salvation are perfectly plain to the 
reason and judgment of every man, and that Scrip- 
ture is of necessity itself intelligible and sufficient, 
if studied with diligence and a candid mind. The 
precious right of private judgment is perfectly 
consistent with the need for a scientific exegesis, 
the interests involved in the correctness of the 
interpretation being so momentous. 

The fundamental distinction between Roman 
Catholics and Protestants depends upon the extent 
to which the private judgment of the individual 
is to be controlled by external considerations, such 
as the authoritative interpretations of the Fathers, 
and the dogmatic definitions of councils and popes. 
The former, of course, do not consider the Scrip- 
ture as containing the whole of God’s revelation, 
and therefore, just as Piptestants admit that one 
passage of Scripture may be modified by another, 
so they believe that the scriptural revelation itself 
may be modified by other revelations of God con- 
veyed to us through other mediums, as by that of 
tradition. Unfortunately, tradition is far from 
consistent, and is not always even intelligent ; and 
the traditionalist frequently finds himself under 
the necessity of bowing-down his judgment to the 
. exegetioal conclusions of an age devoid of real 
scholai-ship, and slavishly subject to an allegorical 
or other fantastic method of interpretation. 

The Jewish exegesis of the Old Testament is 
seen in the voluminous Talmudical writings, the 
Mishna, giving simplifications and explanations of 
the law, and the Gemctra, giving furtlier explana- 
tions of earlier e.xplanations, the latter itself exist- 
ing in the two forms of the Jerusalem Tahmid and 
the Babylonian Tahmid. The earliest Jewish 
Scripture interpretation was the Midrash ( ‘study’), 
dirided into legal and homiletical exposition. The 
legal, Halacha (‘rule by which to walk’), was 
mostly confined to an amplification of points not 
explicitly set forth in the Pentateuch, from which it 
deduced the collection of precepts designated Hala- 
choth; while the homiletical, /fffgnrfrt ( ‘opinion ’), 
discussed the whole Old Testament, and aimed 
at applying it to ethical and social as -well as 
to religious questions. It became so popular that 
it was styled distinctively the blidrash, and, with 
much practical value, contained many fantastic 
interpretations, the i-esult of a distinction betiveen 
the natural and the derivative or allegorical sense. 
Side by side -with this, however, there grew up 
during the middle ages a more rational exegesis, 
which gave really sound results in the hands of 
such enlightened rabbis as Jarchi, Eashi, Kimchi, 
hlaimonides, and Abarbanel. 

The hermeneutics of the Hellenistic Jews had 
sought by thoroughgoing allegorical interpretation 
to make an arbitrary reconciliation between the 
traditions of Hebraism and the results of Greek 
philosophy. The greatest master of this perilous 
art was Philo, who formulated definitely the two- 
fold teaching in the Pentateuch — the verbal sense 
for the illiterate, the figurative for those gifted 
' with the insight to' see it. The allegorical system 
of interpretation was adopted b 3 ' the Alexandrian 
school, and carried far bj- Clement and the great 
Origen; j’et the latter also established a b.osis 
for sound grammatical exegesis by his separation 
18S ■ • 


bet-ween the literal, the moral, and the mystical 
senses. The same influences, although to a less 
extent, show themselves in such western teachers 
as Hippolytus, Hilarjq Ambrose, and Augustine ; 
but, in marked contrast, the school of Antioch, as 
represented by Diodorus of Tarsus, Theodore 
of Mopsuestia, Chrysostom, and Theodoret, aimed 
rather at a grammatical and historical criti- 
cism, that at its worst degenerated into a bald 
and unspiritual interpretation. Basil of Ctesarea, 
Gregoi-y Nazianzen, and Gregoiy of Nj'ssa show 
a similar preference for the objective reading of 
Scripture, as also the learned Jerome, who advo- 
cated the grammatical and historical sense as the 
fundamental, with the figurative intei-pretation 
where necessary, in opposition to the allegorical. 
Meantime, in the Western Church, theologians, in 
the face of the divergencies of heresies each based 
upon its own reading of Scripture — and that niostty 
always allegorical-'had been finding the necessitj^ 
of an authoritative exegesis of Scripture as an 
ultimate standard of appeal. Alreadjq under this 
necessitjq in Iremeus and Tertullian we see the 
growth of a simpler and more rational spiritualis- 
ing of Scripture as a reaction against excessive 
abuse of arbitrarj'_ and fanciful allegorising; to- 
gether with that increasing respect for authori- 
tative explanation of the sense. This finallj'- 
culminated in the conclusion of the Council of 
Trent, that the sole right to intei-pretation was 
inherent within the church herself, and in the 
assertion bj' the "Vatican Council of the personal 
infallibilitj' of the pontiff. The Commonitorinm 
of Vincentius of Lerins established the doctrinal 
supremacy of Scripture, but, _ from its inherent 
dinicultj' and the vagaries of individual interpre- 
tation, maintained the necessity of the tradition of 
the church to supplement and expound it. His 
famous ‘ Quod unique, quod semper, quod ab 
omnibus creditum est’ may still be accMted as 
the axiom that dominates aU Roman Catholic 
exegesis. Independent interpretation went gradu- 
ally out of use, and was supplanted by the -n-ell- 
knorvn Caience, consisting of expositions of books 
of Scripture sti-ung together from the writings of 
such Church Farfiers as Origen, Chrj^sostom, 
Jerome, and Augustine. These were themselves 
prepared bj- such divines as Procopius of Gaza, 
Cassiodorus, Hrabanus Maurus, Sedulius, Theo- 
plij-lact, and Aquinas. The middle ages gave its 
intellect to abstract theological speculation — in 
exegesis it bound itself voluntarily in the shackles 
of tradition. The Postillce, or brief commentaries, 
of Nicolaus de Lyra was a sjunptom of a reaction 
towards the obvious and objective that_ soon 
showed itself also on the philological side in the 
Humanists, Lauren tins Valla, Reuchlin, and Eras- 
mus, and in the bolder spiritual applications of 
the Refoi-mei-s. Their intense religious experiences 
supplied the real inwardness that was lacking 
to the Humanists, and accordingly in Luther, 
Melanchthon, Beza, Bucer, CEcolampadius, Zwingh, 
and Calvin -we find a series of gieat exegetes 
whose influence is even now more visible in the 
recent biblical criticism of Germany than it was 
at the time of the Reformation itself. Among 
the greatest of their more immediate successors 
were Grotius, Calorius, Calixtns, and Cocceius. 
Little further progress, however, -u-as made till 
about the middle of the ISth centurj-, as scriptural 
exegesis -was mostly allowed to degenerate into 
mere edification, which it was not given to even- 
scholar to harmonise so happily with real science as 
Bengel did in his famous Gnomon Novi Testament! 
(1742). The revival of a real exegesis_ is due 
mainly to Emesti and Semler, whose inspiiing 
impulse created a school of scholars who in a 
single generation contributed more to a sound 
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knowledge of the Sciiptuies tlian all the_ theo- 
io"ians of sixteen centuries. Such ^yere, in the 
fi^d of Hebrew scholarship, Gesenius, Ewald, 
Olshausen, and Bottcher; in that of Greek, Winer, 
Bnttnrann, Lachmann, and Grieshach ; and on the 
purely philosophical and theological side. Herder, 
Baur, Kotlre, Hofmann, Lucke, and Schlerer- 
macher. Since these a contirruoirs chain of illus- 
trious and more or less orthodox scholars have 
laboured at the direct elucidation of Scripture on 
sound scientific litres, of rvlrom it may here sirffice 
merely to rrrention the names of He Wette, Bleek, 
Hitzig, Hupfeld, Hengstenberg, Keil, Oelrler, 
Knobel, Kalisclr, Rosennrttller, Dill- 
mann, Meyer, Lange, Trschendorf, 

Lagarde, Delitzsch, Godet, Holtz 
mann, Ellicott, Lightfoot, Perowne, 

Scrivener, Westcott, and Clreyne. At 
the same time the horizons of our 
knowledge of ancierrt Egypt and 
Assyria have been vastly ryrdened by 
the labottrs of scholars like Lenot- 
mant, Maspero, Bawlinson, Schrader, 
and Sayce, who Irave cast a flood of 
light and confirmation upon the 
ancrent history contarned in tire Bible, 
which has also been elucidated mote 
immediately from tire history of the 
Jews thenrsehes, by the work of 
Ewald, Stade, Grntz, Stanley, Kueneir, 

Wellhausen, and Renan. The study 
of tire New Testament history and of 
the life of ortt Lord — so characteristic 
a feature of the more modern theology 
— has contributed no less to out know- 
ledge of the scope and contents of the 
New Testament books, through the 
work of Strairss, Retran, Lange, Hase, 

Keim, Weissircker, Lechler, Hausrath, 

Scitutet, and Weiss. No less valuable 
side-light for exegesis proper has been 
afforded by works specrally devoted to 
the history of theological dogma and 
rts piogressir e development, sucir as those of Horner, 
Martensen, Nitzsch, Hagenbach, Ritschl, Pfleiderer, 
and Hatnack. 

See the articles Bible, Codex, Gospels, and Septoa 
GIST ; also the separate articles on the various books 
included in the canon of Holy Scripture, as well as uiron 
the great exegetes themselves 

Evclmaiis, Remy Joseph Isidore, Cojite, a 
distinguished French general, was born at Bar-le- 
drre, IStlr November 177o. Entering the army in 
1791, he served with distinction in the campaign of 
Naples under Chaurpionnet, was made general of 
brigade after Eylari, and followed IMurat to Spain, 
where he was taken prisoner and sent to England. 
For his condirct in the disastiorrs Russian canr- 
jraign Napoleon created lirnr a general of division. 
Exelmans seems to have been equally esteemed 
rrnder every successive goveinment. On the fall 
of Napoleon, he was for some time banished from 
Fiance, but was permitted to retriin in 1823. In 
1831 Louis-Philippe restored his titles and rank. 
Louis Napoleon named him Grand Cliancellor of 
the Legion of Honour, and in 1851 raised him to 
the dignity of Marshal. On the 21st July 1852 
Exelmans had a bad fall from his Iroi'se, from the 
effects of which he expired on the following night. 

E\cniplar. See Fable. 

Exequatur. See Consul (Mercantile). 

Exeter, the c.^rital of Devonshire, 171 miles 
b>- rail WSW. of London, and 75 SW. of Bristol. 
Dominated by lirglicr hills, it is built on the summit 
and slopes of a flat ridge, rising 150 feet from the 
left b.arik of the Exe; and, haring been modernised 
chiefly in its suburbs, it is a pleasant antique city 


— ‘as good a specimen of an English county town, 
at once piosperorrs in business, and with a quiet 
air of aristocratic distinction, as can be found 
within the four seas’ (Escott’s England). The 
quaint old High and Fore Streets, crossed by North 
and South Streets, still follorv the line of the 
lekneld Way ; and the rvalls in great part remain, 
though their four gatervays were demolished be- 
trveen 1769 and 1819, and though Rougemont Castle 
(1068) was almost all srvept aw'ay in 1774, to make 
room for an ugly assize-hall. In 932 Athelstan 
founded here a Benedictine monastery, and hither 
in 1050 Edrvard the Confessor translated the rvestem 



Exeter Catliedr.rl : West Front. 

bishopric from Cieditorr ; but St Peter’s Cathedral 
was not begun till sixty-two years afterwards. 
Measuring 408 feet by 76 (or 140 across the tran- 
septs), and 66 feet Irirfr, it is a long, low' edifice, 
with massive transeptal towers — a feature imitated 
at Otteiy St Marj', but other-wise unique. These 
towers, 140 feet high, are the original Nonrran ones, 
but the rest of the pile, rebuilt between 1280 and 
1369, is mainly in the purest Geometrical Decorated. 
The most striking characteristics of the whole are 
its perfect bilateral symmetry and the grand un- 
broken line of vaulting. Special features are the 
exterior western screen (circa 1388), adorned with 
sixty-seven statues of saints and princes ; the 
beautiful choii-'-cieen (1324), surmounted by the 
fine organ (1665); the iriiiistiels’ g.alleiy (1353); 
the misereres, sedilia, and bishop’s throne; the 
modei-n leredos, stall-work, and pulpit; a clock, 
dating from 1317 or earlier ; the Great Peter bell, 
brought from Llandatt in 1482, recast in 1610, and 
weighing 12,500 lb. ; and the chapter-house (1420- 
78), containing 8000 MSS. and early books. In 
1870-77 the cathedral was restored by Sir G G. 
Scott at a cost of £40,000; in 1889 the cloisters 
and libiarj'. The picturesque guild-hall ( 1464) has 
a cinque cento facade (1593); of modei-n buildings, 
the most noteworthy are the Deron and Exeter 
Hospital (1743), the Liinatic Asylum (1865), and 
the Albert Memorial ^Iriseum (1808). The ciiicf 
public walk is Noitheiiihay. A ship canal (1563- 
1827) extends 5 miles to the tideway at Topshairi ; 
and Exeter has large niiiteiies and iiianiifactiiies 
of glores, agricultural implement'-, &c., besides 
being the chief mart of ‘Ilonitoii’ lace. But its 
woollen trade, once second only to that of Leeds, 
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is a thing of the past ; and as a seat of commerce 
and industry it lias been outstripped by many a 
younger competitor. The ‘ ever loyal city ’ got its 
earliest charter from Henry II. some time prior 
to 1162; in 1537 was made a county of itself; and 
returned two membei's from about 1300 till 1885, 


when their number was cut down to one. Pop. 
(1851) 40,688; (1881) 47,154, of whom 37,655 were 
within the municipal borourfi. 

The Celtic Caerivisc, the itoman Jsca Damnotiio- 
rian, and in 876 the Exanceaster of the West Saxons, 
who till 926 shared it with the Britons, Exeter,_in 
Professor Freeman’s words, ‘is the one great city 
of the Roman and the Briton which did not pass 
into English hands till the strife of races had ceased 
to be a strife of creeds, till English conqnest had 
come to mean simply conquest, and no longer 
meant havoc and extermination.’ To Mr Free- 


man’s pages reference must be made for its capture 
bj^ tlie Danes (876 and 1003), by William the Con- 
queror ( 1068), and by Stephen (1136) ; for its siege 
by the Yorkists (1470), by Perkin Warbeck (1497), 
and by the Catholic rebels (1549) ; for its surren- 
der to Prince Maurice ( 1642) and to Fairfax ( 1646) ; 
and for the entry of William of Orange (1688). 
Whereto must be added the tragic buming of the 
new theatre (5tli September 1887), with a loss of 
188 lives. Among the sixty bisliops have been 
Leofric (1050-72), Bartholomew (1161-84), Staple- 
don (1308-26), Grandison (1327-69), Miles Cover- 
dale (1551-53), Joseph Hall (1627-41), Seth Ward 
(1662-67), Trelawney (1689-1707), Phillpotts 
(1831-68), and Temple (1869-85). Natives were 
Archbishop Baldwin, Cardinal Langtqn (doubt- 
fully), John Vowel or Hoker, the historian of 
Exeter (1525-1601), the Judicious Hooker, Sir 
Tliomas Bodley, and Henrietta, Duchess of Orleans. 


See Archdeacon P. Freeman’s Architectural jSistory of 
Exeter Cathedral (1873), and Professor E. Freeman’s 
Exeter ( ‘ Historic Towns ’ series, 1887). 


Exeter, Peerage of. See Burghley. 

Exeter Hall, a large proprietary building, on 
the nortli side of the Strand, London, was com- 
pleted in 1831, and can contain upwards of 5000 
persons. It is let chiefly for religious assemblies, 
and is in great request during the ‘ May Meetings ’ 
of the several religious societies. It has also been 
the scene of many great musical fetes. In 1880 it 
was purchased for £25,000 for tlie Young Men’s 
Christian Association. 


ExllibitionS. The earlier beginnings of Indus- 
trial Exhibitions, like all great movements, are not 
particularly easy to define. The first exhibition 
of anytliing like national importance, however, 
seems to have been the one originated by the 
IMarquis d’Aveze at Paris, 1798, though previous 
to this a show of agricultural and other machinery 
had been held by the Society of Arts in London 
(1756), and another exhibition had been given at 
Prague in 1791. A second exhibition_ of greatly 
improved kind was opened at Paris in 1802 ; a 
third in 1805 ; and hence arose the custom of 
bolding such displays triennially, continued with 
slight interruption for half a centiny. It should be 
mentioned that the specimens exhibited on these 
occasions were essentially of French production, 
and care was taken to exclude any article of 
foreign character. The impetus given to the 
movement Viy the Paris displays was felt over 
Europe, and even reached the United States. 
Between the yearn 1820 and 1850 exhibitions were 
held at Vienna, Berlin, Bnissels, St Petei-sbiirg, 
Stockholm, Moscow, Lisbon, Madrid, New York, 
Philadelphia, and numerous other towns. Nor did 
the United Kingdom escape the infection, though 
here the promotei-s of such undertakings had to 
Mruggle against much apathy and even opposition. 


To Ireland belongs the credit of the first display of 
noticeable merit. This was the Exhibition of Irish 
Industries, held by the Royal Dublin Society at 
their rooms in 1829, and the association continued 
the practice triennially for several years. The 
Society of Arts in London also held a number of 
exhibitions illustrative of the manufactures, com- 
merce, and agriculture of the country, and the 
Cornwall Polytechnic Society energetically laboured 
in a similar direction by holding periodical exhibi- 
tions to illustrate the rnrneral wealth of that county, 
and the mechanical appliances necessary for mining. 
From this may be said to have originated the happy 
idea of holding in various large towns exhibitions 
descriptive of the industrial work carried on in the 
locality. Manchester led the way with a display 
of everything concerned in the manufactirre of 
cotton ; Liverpool followed with arr exhibition of 
the raw produce brorrgUt to that seaport, and the 
shipbuilding tliat rendered such trade possible ; 
Leeds held an exhibition of the material and pro- 
cesses involved in the flax and woollen trades ; and 
Birmingham (1849) fairly surpassed thenr all with 
an excellently arranged show of the numerorrs use- 
ful and ornamental forms into which metals can 
be wrought. The Birmingham Exhibition rriay be 
said to have had an impor-tant influence in bringing 
aborrt the first great exhibition of 1851. 

For some time past the English government had 
been rrrged without success to organise an exhibi- 
tion in London of a really national character, 
illustrating the arts of Great Britain and Ire- 
land. In the spring months of 1849 the Society 
of Arts, being greatly influenced in the matter 
by Prince Albert, sketched the outline of a great 
exhibition of the industries of all nations, and pro- 

£ osed that such exhibition should be held at 
london in 1851. In July the prince in the name 
of the society applied to the government for the 
appointment of a Royal Commission to organise 
and manage such an exhibition. As a_ result of 
the agitation then set on foot, the Comniission was 
aj)poiuted early in 1850, with the prince at its 
head ; and the exhibition was opened by the 
Queen in Hyde Park, May 1, 1851. It was held 
ill a vast structure of iron and glass, called the 
(Crystal Palace (now located at Sydenham), and 
planned by Sir Joseph Paxton (q.v.). The build- 
ing was 1851 feet long by 408 wide, with an addi- 
tional width of 48 feet for half that length ; tlie 
highest portion was a centre transept 108 feet high; 
the area covered was 19 acres, equal to seven times 
that of St Paul’s. The exhibitoi-s numbered nearly 
15,000, about equally divided between British and 
foreign contributors. The cost of the stmeture 
was £170,000 (for use and waste, not for absolute 
ownership), which in addition to the other expenses 
down to the close of the exhibition made a total 
outlay of £292,795. The entire number of visitors 
was 6,039,105, averaging 41,938 per day. The total 
receipts from admission and other sources amounted 
to £505,107, leaving a surplus of £200,000. 

The next exhibition of any importance was the 
one of art and industries held in a specially erected 
sti-uctureat Dublin, 1853, mainly through the enter- 
prise and munificence of Mr Dargan. It resulted 
in a veiy heavy pecuniaiy loss, as did the New 
York International Exhibition of the same year, 
and the Paris Exhibition of 1855. Between 185.3 
and 1857 exhibitions of more or le.s8 interest and 
practical value were opened at New Brunswick, 
Madras, Munich, Edinburgh, and Manchester. 

'Tlie second great international exhibition of 1862 
was held in a building at South Kensington, occu- 
pying an area of about 24 acres. In its main build- 
ing it was composed of massive brickwork, but the 
annexes and two cupolas of vast magnitude were 
chiefly of glass, iron, and wood. The total area of 
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covered space was nearly 1,300,000 feet, including 
corridoi-s, staircases, &c. Al)out 700,000 square 
feet were ground-floor space, the remainder gal- 
leries. So excellently were tlie arrangements 
carried out that the exhibitors had 1,032,352 square 
feet of horizontal flooring and 284,670 squar-e feet 
of vertical wall-space. Abortt otre-half was allotted 
to the United Krngdorn and its colonies, the other 
half to foreign countries. The total nuirrber of 
exhibitors was 28,653, of whom 26,348 were in 
one or other of thirtj'-six industrial classes, the 
remainder in one or other of four fine art classes. 
There were 3370 paintings in oil and water_ colours, 
1275 etchings and engravings, 983 architectural 
drawings, &c., and 901 pieces of sculpture. The 
exhibition was open 171 days, nearly a month 
longer than that of 1851. The visitors numbered 
in all 6,211,103 persons, but though the number 
was greater than in 1851 the average per day was 
less. The receipts from all sources (adrrrission 
at the doors, season tickets, refreshirrent con- 
tracting, &c.) airrounted to the grand total of 
£448,632, but the cost of the building was so great 
(£320,000, virtually for six months’ use only) that 
the receipts did not cover the outlay, and a deficit 
of about £10,000 was the result. 

Passing over exhibitions held at Constantinople 
(1863) and Bayonne (1864), we next conre to the 
Dublin Exhibition of 1865, produced under the 
auspices of a joint-stock courpany, which proved a 
great failure. During the few years that followed 
exhibitions of more or less rrational clraracter were 
held at Cologne (1805), Oporto (1865), Stockholm 
(1866), Melhour-ne (1866), and Agr-a (1867). In 
1867 came the Paris Exhibition, which in its 
general an-angement and magnitude of conception 
surpassed anytlring that had yet taken place. This 
was a really wonderful undertaking. The building 
was a vast oval, 1550 feet by 1250, with a series 
of twelve concentric galleries running rottnd it, 
and a small garden in tire centre. In eaclr galletq' 
a separate branch of science and art was illustrated, 
and the entire oval was divided into sections, one 
of which was devoted to each country. The oval 
covered 11 acres, and the corrrplete exhibition, 
counting the various annexes and outside grounds, 
close rrpon 100. The nrrtrrber of exlrihitor-s was 
50,226, and the total expense £800,000, half of 
which was defnayed by the public attendance, lialf 
by the iinperial governrrreut and the Paris munici- 
pality ; visitors, 10,200,000. Britain, it irray he rnerr- 
tioned, did not figure very favourably in this exlti- 
bition— inobably by reason of the want of technical 
education — whereas Germany, France, and Belghrm 
showed a marked advance. Following this, cjaribi- 
tions were held at Havre ( 1868), Arrrsterdam ( 1869), 
Sydney (1870), Milan, Naples, Jersey, aird Pern 
(1871), Ditblin, Copenhagen, Lyons, and iloscow 
( J872), and a very fine one — the gr-eatest in fact 
siirce that of Paris — at Vienna in 1873. The last 
cxhibitioir, however, was most unfortrrnate, suller- 
ing not only from very bad nranagement, but froirr 
a variety of detrinrental carrses over which the 
prorrroters had no control, and proved in the errd 
a huge financial failure. 

Iir 1871 the first of a series of annual London 
International Exhibitioirs was opened. The move- 
nrent, however, never became poprrlar, and after 
gradually declining in favorrr for foirr years was 
finally relinquished in 1874. The next most inrport- 
ant display aft_or_ Vienna was the Philadelphia 
Centennial Exhibition of 1876, held in comttrcnto- 
ratioir of the hundredth anitiversaiy of Airrerican 
Iirdeiiendence. The main bitilding, in the fonrr of 
a parallelogram, covered a floor-space of about 20 
.ncrcs; its length was 1880 feet, and width 464. 
Onp centre arrd two side avenues ran along the 
inside of the edifice, the fornrer being 1832 feet 


long by 120 feet wide — the longest avenue of that 
width ever known in an e.xhibition stnrcture. The 
total area of floor-space irr the various buildiitgs 
arrrounted to about 50 acres ; of this more than 

I, 060,000 sqtrare feet were allotted to the United 
States ; 200,000 to Great Britain and its colonies j 
about 100,000 to France and French dependencies ; 
arrd over 60,000 to Germany. The number of 
exhibitors fell below those of the preceding exhi- 
bitions at Paris and Vietrna — in all about 40,000. 
The building was open to the public on 159 days, 
arrd the total attendance of visitors was 9,910,966 ; 
receipts, §4,300,000 — a surtr rtrrrch below the 
expenditure. The Paris International Exhibition 
of 1878 again made arr advance in magnificence 
and size upon all prerious displays, and as a 
collection of fine art and literature was especially 
notable. The total area covered by the various 
buildirtgs was about 80 acres, and the exhibitors 
nitmbered as irrany as 80,000. The visitors were 
16,032,725, and the gross receipts £506,149. Since 
the Paris Exhibition the chref displays of this 
kind have been those held at Berlin and Sydney 
(1879), Melboirme (1880), Berlin, hloscow, and 
Buenos Ayres (1882), Louisville, U.S., Caracas, 
and Arnsterdarrr (1883), Calcutta and New Orleans 
(1884), Antwerp (1885), Ediirburgh arrd Liverqrool 
(1886), Manchester (1887), Melhourire Centennial, 
Glasgow, and Brussels (1888). At London have 
also beerr held with great success an Electrical 
Exhibition (1882), an Inter-natiorral Fisheries 
Exhibition (1883), a Health Exhibition (1884), an 
Iirventioirs Exhibition ( 1885), a Colonial Exhibition 
(1886), an American Exhibition (1887), the Italian, 
Irish, and Anglo-Danish Exhibitions (1888), and a 
Spanish Exhibition (1889). 

On May 5, 1889, the Universal Exhibition of 
Paris, excelling all its predecessors in point of 
magnitude and comprehensiveness, was opened. 
With the included gr ounds it occupied an area of 
no le.ss than 173 acres. Tire Eiffel Tower {q;V.) 
was one of the principal attractioirs of the exhibi- 
tion. As a marvel of constnictive skill it was 
rivalled by the Machinery Palace, which had a span 
of 377 feet, and was without pillars or other simtlar 
support. On the opening day of the exhibitiorr the 
visitors, exchtsive of official sightseers and invitis, 
rruntbered 112,294, and for the first week 350,215. 
Minor exhibitions in 1889 were the Exhibition of 
Arts and Industries, Hamburg, the Accideirt Pie- 
ventiorr Exhibition, Berlitr, and the Goldsmiths’ 
Exhibition, Vienna. 

£x-Lil)ris. See Bookplates. 

Exinoor Forest, in the west of Somerset- 
shire and nortli-east of Devon, is a wild, nrostly 
uircnltivated waste, consisting of long ranges 
of steep hills and lonely valleys, and bordered 
by deep wooded glens. The liills rise in Dunkery 
Beacon to 1707 feet, in Chaptrtan Barrow to 1540, 
and in Span Head to 1610. The ‘ forest ’ irroper is 
about 25 nriles in area, brrt with the ndjacerrt 
cortrmorrs E.xrrroor extends over 100. The rock.s 
belong to the Devonian series, mainly slates and 
sandstones. Hence the orrtlirres are less bold 
and rnrgged, arrd the general aspect far less stern 
arrd desolate than that of Dartrrroor, ribbed and 
spread with granite. Thouglt ‘irttproverrrents ’were 
atterrrjrted in 1818, and rrtany trees plarrted by Sir 

J. Kiright, who had purchased the forest frorrr 
the crowrt, Exrtroor is still irr the main covered 
with grass (irr some jrarts short and sweet, in others 
i-atrk arrd sedgy), bracken, and heather, with 
dangerous bogs irear the hill-tops. Where it rarrges 
down to the coast irear Lvnton, the scenery is very 
bold and pictirre.sque. Tire Exe, Barle, Mole, arnl 
the two Lyns are the chief streairrs rising here. 
Gold has beerr foirrrd in Nortlmrolton parish, and 
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copper-mines liave been worked there from time 
to time. Tliere is a native breed of very small 
ponies, known as Exmoor ponies, stout and hard 5 % 
as well as a local breed of horned sheep of high 
quality. The most notable feature of the fauna 
of Exmoor is, however, that it is the only place 
in England where the red deer still run wild. A 
few years since the extinction of this noble race 
seemed imminent, but recently they have been 
preserved, and are now becoming numerous. Stag- 
hounds have been kept bere and stag-bunting ' 
followed since at least 1398. Exmoor is the chief 
scene in Blackmore’s Lorna Doom, whicli is based 
largelj' on local traditions, and which abounds with 
admirable descriptions of its most characteristic 
scenery. See also H. B. Hall’s Exmoor (1849), ' 
and C. P. Collyns’s Chase of the Wild Red Deer 
(1862). 

ExinoiltIl« a Devonshire watering-place, at 
the east side of the mouth of the Exe, 11 miles by 
rail SSE. of Exeter. A sheltered spot, with fine 
climate, good beach, and beautiful views, it bad 
dwindled from a considerable seaport to a poor 
fishing-village, when, about the beginning of tbe 
18th centui'y, it rose into repute as a seaside resort; 
and now it has terraces, hotels, baths, pronreiiades, 
and pleasure-grounds along the seashore, and 
docks, constrrrcted in 1869. Pop. (1851) 5123; 
(1881) 6245. See Wehb’s Memorials of Exmoiilh 
(1873). 

Exmoutli, Edwaud Pellew, Viscount, an 
English adntiral, was boni at Dover, April 19, 
1757. He entered the navy at the age of thirteen, 
and first attracted notice by Iris gallant conduct in 
the battle on Lake Champlain tn 1776. In 1782 
he attained the rank of post-captain. In 1793, 
having been appointed to the corrrmand of the 
Nymphe, a frigate of thirty-six guns, he encoun- 
terecl, and, aher a hard-fought battle, captured 
La CleopAtre, a superior French frigate. For this 
victory he was knighted ; and in 1796, for acts of 
personal bravery, lie was created a baronet. In 
1798 he received the corrrmand of the Impditettx, 
and was sent to the French coast, where many of 
his irrost brilliant actions took place. In 1804 he 
was appointed rear-adrrriral of the Blue, and com- 
mander-in-chief in India, from whose seas he drove 
the French cruisers ; he was afterwards made corn- 
irrander-in-chief in the North Sea and irr the Medi- 
tevi-anean. In 1814 Pellew was created Baron 
Exrnorrth of Canonteign, in Devonshire, with a pen- 
sion of £2000 a year. In 1816 he was sent to 
Algiers, to enforce the terms of a treaty regarding 
the abolition of Christian slavery, which tire Dey 
had violated. IVith a conrbined fleet of twenty- 
five English . and Dutch vessels, he bombarded the 
city for nine hour's, and inflicted such inrmense 
damage, destroying all the Algerine fleet and 
many of the public buildings, that the Dey con- 
sented to every denrartd. For this service he was 
raised to the rank of viscount. He died 23d 
Janrtary 1833. See his Life by Osier (1835). ■ 

Exocetiis. See Flying-fish. 

Exodii.S, the second book of the Pentateuch, 
takes its name from a Greek word which means 
‘a going orrt,’ ‘a departure.’ It relates the events 
connected with the sojourn of the people of Israel 
in Egj'pt, their departrrre from that country, their 
wanderings in the peninsrrla of Sinai, the pro- 
mulgation of the moral code on Mount Sinai, 
togetlrer with the Mosaic laws of social ohserwance, 
and tire instructions for the building of the Taber- 
nacle. The authorship of this book was tradi- 
tionally assigned to :^Ioses, to whom indeed the 
Jews attiibrrte the five books of the Tor'alr,_ or 
Pentateuch; but since the 17th century biblicul 
critics have seriously questioned the correctness 


of the tradition. The various views which have- 
been held as to the composition of the book, the 
authorship of its different parts, and the dates at 
which they were probably written, will be found 
under Bible. 

Exogamy, the usage by which in many primi- 
tive races a man is forbidden to many a woman 
of his orvn stock or tribe. See Marriage, and 
Tribe. 

Exogenous Plants, or Exogens, a term 
applied to dicotjdedons by Lindley to express an 
erroneous view of the difference in the mode of 
stern-thickening from that of monocotyledons, and 
now wholly disused by botanists. See Dicoty- 
ledons, also Bark, Cambium, Monocotyledons. 

Exopliagy. See Cannibalism. 

Exorcism, the term used by the Fathers of 
the Church to denote the act of conjuring evil 
spirits, in the name of God or Christ, to depart 
out of the person possessed. The first Christians 
adjured evil spirits in the name of Jesus Christ, 
who had conquered the devil ; but as the opinion 
was at tbe same time entertained that all idolaters 
belonged to the kingdom of Satan — who suffered 
himself to be worshipped under the form of idols — 
it was customary to exorcise heathens previous to 
their receiving Christian baptism. After Augus- 
tine’s theory of original sin had forrnd acceptance 
in the 5th century, and all infants were regarded 
as belonging to Satan’s kingdom, exoi'cism became 
general at the baptism even of Christian children. 
Following the practice of the Roman Catholic 
Church, Luther retained it, and the baptismal 
office in the first pr-ayer-book of Edwar'd VI. 
(1549) contained a short form, omitted at Bucer’s 
intervention in the 1552 revision. The seventy- 
second canon (1603) of the Church of England 
forbids any minister attempting to expel a devil 
or derils, without fir-st obtaining the license of his 
bishop. Although abandoned by illustrious and 
orthodox Protestant theologians, such as Chemnitz 
and Gerhard, or deemed unessential, and in moderTi 
times done away with by the ‘Protestant’ Church, 
since 1822 baptismal exorcism has been revived by 
the Old Lutlieran or High Church party. 

In the Catholic Church the function of exorcism 
belongs pecrrliai'ly to the third of the so-called 
‘ minor ord er-s ’ ( see Orders ). Orrr Lord having not 
only liimself in person (Matt. i.x. 32; Mai-k, i. 25; 
Luke, iv. 35, viii. 29) cast out devils, but having also 
given the same power to his disciples, it is belreved 
to be pennanent in the church. Of its exercise in 
the early chui'ch, both in relation to ‘ energuniens,’ 
or pei'sons posseiised, and in the administration of 
baptism, there are numerous examples. Tertulli.an 
and Oi-igen speak of it as of ordinary occur rence, 
and the Council of Carthage, in 255, alludes to its 
use in baptism. The rite of exorcism is used by 
the modern church in three different cases : in the 
case of actual or supposed demoniacal possession, 
in the administration of baptism, and in the bless- 
ing of the chrism or holy oil, and of holy water. 
This last practice is alluded to by Cyprian (Ep. 70 ). 
The use of exorcism in cases of possession rs now 
extremely rare, and in many diseases is prohibited, 
unless wi'th the special per-mission of the bishop. 
In baptism it precedes the ceremony of applying 
the water and the baptismal form. It rs used 
equally in infant and in adult baptism, and Catho- 
lic writer's appeal to the earliest exarriples of the 
adnrinistration of the sacrament as evidence of the 
itse of exorcism in both .alike. Tlie rite of bap- 
tismal exorcism in the Ronran Catholic Clrurclr 
follows closely the Scriptural model in JIark, viii. 
33. The exorcisms in the blessing of_ the oil and 
water reseitrble very closely the baptismal form, 
but are more diffuse. 
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Exosinosc. See Endosmose. 

Exosteinma, a West Indian genus nearly 
allied to Cinchona, for -which its hark was formerly 
introduced as a substitute ; it does not, however, 
contain the Cinchona alkaloids. 

Exo.stosis, a term for a protuberance or morbid 
enlargement of a bone. 

Exoteric. See Esoteric. 

Exotic Plants, or Exotics (Gr., ‘coming from 
abroad ’ ), cultivated plants originally derived from 
foreign countries. The term is most frequently 
applied to those of which the native country diflei-s 
so much in soil or climate from that into which 
they have been conveyed that their cultivation is 
attended -Nritli difficulty, requiring artificial heat or 
other means different from those requisite in the 
case of indigenous iffants. See Gardening. 

Expansion. See Heat, Bridge. 

Expectation of Life. See Probability. 

Expectorants (Lat. cx, ‘out of,’ and 
‘the breast’), medicines given to cany off the 
expectorations — the mucus and other secretions of 
the air-tubes. Tlie principal expectorants are 
antimony, ammonia, squill, ipecacuanha, senega, 
balsam of tolu, lobelia, gum ammoniac, asafoctida, 
galbanum, &c. The examination of the expectora- 
tion is of great value in the diagnosis of diseases 
of the chest (see Bronchitis, Pneujionia, Con- 
SUJIPTION). The word ‘expectoration’ has come 
by an abuse to be regarded as a mere elegant 
synonym for spitting. See Saliva. 

Expenses or Costs of a Laivsnit, In 
Scotland, the charges payable by the parties to a 
lawsuit are technically called expenses. The rules 
according to which tliey are awarded, apportioned 
between the parties, and taxed, do not differ 
materially from those applied in England to Costs, 
and explained under that head, supra. The Scot- 
tish official who discharges the functions of taxing 
master is the Auditor of Court. If the agent wlio 
has conducted the cause wish it, the decree for 
expenses will be pronounced in his favour; and 
the party found liable will not be allowed to plead 
a counter-claim against the client, as by that 
means he might prevent the agent from recovering 
what he very probably has disbureed. 

Expci'iment. See Observation. 

Expert, a man of special practical experience 
or education in regard to a particular subject — a 
worel commonly_ applied (after the French) to 
medical or scientific -vritnesses in a court of justice, 
when selected on account of special qualifications, 
as in the case of an analysis of the contents of tlie 
stoniach in suspected poisoning. The temi is 
.similarly ap])lied to a pereon professionally .skilled 
in handwnting, for detection of forgery of deeds 
and signatures (see Writing). It has been con- 
tended (see Nature, vol. xxxix. p. 589) that there 
should be experts specially retained to assist judges 
in cases where technical skill is necessary. 

Exploration. See Geography. 

Explosions. See Mining. 

Explosives, a general term applicable to gun- 
powder, gun-cotton, dynamite, nitro-glycerine, and 
other explosive substances, ti'eated in this work 
under their .several heads (see also Blasting, and 
Fire-arms). 

The law as to explosives is as follows : In general, 
whoever introduces explosives into a building is 
responsible for any damage they may cause. The 
tenant of a house is answerable for tlie damage 
cau.sed by an explosion of gas on the premises, if 
gas escajres tlirough the negligence of himself or 
hi.s_ servants in attending to the stopcocks by 
which the supply of gas is regulated. Under tlie 


Explosives Act, 1875, any pemon throwing, cast- 
ing, or firing any fireworks in or into any highway, 
street, thoroughfare, or public place, is liable to a 
penalty of £5. Any person unlawfully and mali- 
ciously causing, or attempting or conspiring to 
cause, an explosion likely to endanger life or 
seriously to injure property is guilty of felony. 
It is also felony to make, keep, or have in one’s 
possession any such explosive substance, except 
under the regulations of the statutes concerning 
this matter. The chief enactments are the Ex- 
plosives Act (which regulates the manufacture, 
storage, keeping, selling, and conveyance of nitro- 
glycerine, dynamite, gun-cotton, and other ex- 
plosives), the Petroleum Acts, 1871 and 1875, and 
the Petroleum (Hawkers) Act, 1881. All factories 
and stores of gunpowder .and other explosives must 
be licensed, and all places -where explosives are 
kept must be registered. The sale of gunpowder 
to any child apparently under thirteen is prohibited. 
Government inspectors, officem of loc.al authorities, 
and constables may search for and seize explosives 
unlawfully kept, in ordinaiy cases -^vitli a wamant, 
and in c.ases of emergency with a written order 
from a superintendent of police. The master of 
even’ ship which enters a British harbour must, 
if tlie ship carry petroleum, give notice of the fact 
to the h.arbour .authority, vdiich, under confinna- 
tion of the Board of Trade, makes bj’laws regulat- 
ing the landing of petroleum. Petroleum to the 
.amount only of three g.allons may be kept for 
private use or sale without a license, if it is kept 
in separate glass, metal, or earthen vessels, securely 
stopped, and each containing not more than a pint. 

Exponents, or Indices. The product 5 x 5 x 
5 X 5 is expressed thus, 6^, and the eighth power 
of a thus, «®. The numbers 4 and 8 are the ex- 
ponents of these respective powem. In general, 
a” (where a is any number or expression) stands 
for the nth power of n— i.e. the product of n factors 
each = a, .and there the value of this contracted 
notation is obvious. Introduced by Descartes, the 
theoiy of indices was speedily extended, and may 
now be said to affect algebraic operations of eveiy 
conceivable kind. The two fundamental haws of' 
indices are a’" x n" = and {a’")" = a”"'. These, 
with certain necessaiy conventions, .ajiplj' to all 
possible values of the exponents m and n — integral 
or fractional, positive or negative, simple or com- 
plex, rational or surd, re.al or impossible, trigono- 
metric.al or logarithmic, &c. Minor results of the 
theoiy are such as these : 

a” = 1, Avhatever a maj’ be ; or cr" is the 

reciproc.al of a” ; a‘ = g^ = v o’ = 

(of)''. An exponential equation is one in which 
the X or y occurs in the exponent of one or inoie 
terms, as 5' = 800. Its solution generally requires 
the use of logarithms. The exjionential theorem 
gives a value of any number in tenns of its natural 
logarithm, .and from it can .at once be derived a 
series detei-mining the logarithm. 

Express, in the United States, is sjieeifically a 
system organised for the speedy transmission of 
parcels or merchandise of an5’ kind, and their 
.s.afe delivery in good condition. It originated 
in the trip niado from Boston to New I’ork by 
'William Frederick Harndon (lSl.S-45), the first 
‘ express-pack.age c.arrier,’ on 4th March 1839. 
The project recommending itself to business men, 
comjieting companie.s sprang up rapidly, and 
express lines -were est.ablished in all directions. 
Adams Co.’s California express was started in 
1849 ; Wells, Fargo, & Co.’s in 1852 ; the Amcrican- 
Europcan company was created in 1855. As rail- 
ways e.xtended, the early ‘])ony ex]>ress’ dis- 
appeared, and individual companies now have 
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contmcts with the several railway companies, their 
business over these routes being held to be entitled 
to the protection of ’ the courts against any efforts 
to dispossess them. Many of the rival companies 
I '..were amalgamated, and most of the successful 
concerns are now joint-stock institutions, the in- 
dustiy employing capital aggregating more than 
£10,000,000. A featui-e of the American express 
sj^stem is the ‘ collect on delivery ’ business, goods 
when sent to strange firms at a distance being 
marked C.O.D., with the amount to be collected 
on the outside of the package, and the payment 
being collected by the e.xpress company, which 
receives a slight ■ compensation for this extra 
trouble. Also, the American Express Company 
issues, and has for sale at its 5500 offices througliont 
large sections of the East and West, money orders, 
which are payable at any of their offices, are 
received- like cheques at all large banks ( if handed 
in by depositors), and are generally preferred, as 
cheaper and safer than cheques or postal orders, for 
small remittances by mail. See A. L. Stimson’s 
History of the Express Business (1883). 

Extension, a term in Logic, opposed to mten- 
sion, referring to the extent of the application of a 
term, or the number of objects included under it. 
The greater the extension of a term, the less is the 
intension ; and the greater the intension or com- 
prehension (the common characters included in a 
term), the less is the extension. 

Extent. To extend is, in English law, to make 
a valuation of property by the oath of a juiy. A 
writ of extent directs the sherifl'to ‘extend ’and 
seize the property of a debtor. Such writs are now 
issued only for the recoveiy of debts of record due 
to the crown. In Scotland ‘ extent ’ ( often short- 
ened to ‘ stent ’ ) was used to denote the general 
valuation of lands for taxation, &c. For the old 
and new extent, see Valuation of Lands. 
Writs of extent were formerly issued for the 
recoveiy of crown debts ; and the English form of 
process was introduced, in revenue cases, by the 
Act of Union. In America extent is a process 
whereby the lands of a debtor are delivered to his 
creditor until the debt is paid out of the profits. 

Extenuating Circumstances. When a 
crime is committed, those circumstances, in connec- 
tion either with the position of the prisoner or with 
the act alone, which are taken into consideration 
by the court in mitigation of the punishment are 
popularly called extenuating circumstances. The 
previous good character of the peison convicted 
may always be proved as a circumstance giving 
him some claim to leniency of punishment. Besides 
character, there are other circumstances, the pres- 
ence of which in a case sometimes serves to miti- 
gate the sentence, sometimes to take the act done 
out of the category of crime altogether. One is 
youth. Thus, no act done by any pei-son under 
seven yeai-s of age is a crime. Defective mental 
power in the pei-son convicted will always be con- 
sidered in determining the severity of his sentence. 
Such disease of mind as prevents a man from 
knowing that the act he does is mong will excuse 
him from the consequences of an act othenvise 
criminal. Thus, if one man kill another under 
the insane delusion that he is breaking a jar, the 
act is not a crime. Drunkenness, when voluntarj', 
is not held an extenuating circumstance, but if a 
man is made drank bv the fraudulent administra- 
tion of drags, and while under their influence kills 
another, not knowing what he does, the act is not 
a crime. It is a good e.xcuse for pereons charged 
•\rith Clime that they have been compelled by others 
by threats of death or great violence to do the 
criminal act ; and the acts of a married woman in 
presence of her husband are presumed to be done 


under his coercion, and so, unless the presumption 
is rebutted, will be excused. Ignorance of the law 
is no excuse for an offence. Thus, a foreigner, not 
knowing the law of England, might kill a man in a 
duel, and suppose that he had done nothing un- 
lawful. But he would be miilty of murder. Nor, 
in general, will ignorance of facts be a good excuse, 
although in particular circumstances it might form 
a valid defence. Thus, if a man pretended in a 
joke to be a robber, presented a pistol at the head 
of a traveller, and demanded his money, and the 
traveller, believing himself to be attacked by a real 
robber, shot and Killed the pretended robber, his 
act would be held as justified. Sir James Fitz- 
james Stephen (Digest of the Criminal Law, 1887) 
states, in language purposely varae, to represent the 
vagueness of the law, a principle under which the 
stress of necessity is held to excuse acts otherwise 
criminal. He says : ‘ An act which would otherwise 
be a crime may in some cases be excused if the 
person accused can show that it was done only in 
order to avoid consequences which could not other- 
wise be avoided, and which, if they had followed, 
would have inflicted upon him or upon otheis whom 
he was bound to protect inevitable and irreparable 
evil, that no more was done than was reasonably 
necessaiy for that purpose, and that the evil in- 
flicted by it was not disproportionate to the evil 
avoided.’ He gives as an illustration of the prin- 
ciple the case of a governor of Madras who acted 
towards his council in an arbitrary and illegal 
manner. The council deposed him and put him 
under aiTest, and assumed the powera of govern- 
ment themselves. That was not an offence if the 
acts done by the council were the only means by 
which irreparable mischief to the establishment at 
Madras could be avoided. He also gives as a 
further illustration the_ often figured case of the 
plank. ‘A and B, swimming in the sea after a 
shipwreck, get hold of a plank not large enough to 
support botli ; A pushes off B, who is drowned. 
This is not a crime. ’ The principle, however, was 
not held to cover the case of shipwrecked sailors 
who killed a boy in order to eat his body, without 
which they would probably not have survived. 
Extincteiir. See Fiee. 

Extortion, in Law, is the offence or illegal act 
committed by a public officer who, under colour of 
his office, takes from any person any money or 
valuable thing which is not due from him at the 
time when it is taken. The act is a misdemeanour, 
and punishable as such. For example, if the 
governor-general of India uTongfully conipel a 
nativ'e piince to pay sums of money to the Indian 

f ovemraent (as was the charge against "Warren 
fastings), he commits extortion. The term has a 
special meaning in the criminal law of Scotland, in 
which it is also applied to the offence of compelling 
any one by force or fear to do any act which he 
would not have done of his own consent and inclina- 
tion. For extortion in the sense of blackmailing, 
see Threat. 

Extractive Matter is the terai applied to 
the soluble portions of any drug. The substances 
extracted from the same drug may vary according 
as the solvent is water, alcohol, ether, &'c. ; but, 
so long as the originally insoluble portions are not 
rendered soluble by the chemical action of the 
solvent, the term extractive matter is applicable to 
them. 

Extracts, in a technical sense, are medicinal 
preparations of vegetable principles, got either by 
extracting these from the plants W means of a solv- 
ent or menstruum, and then evaporating the liquid 
down to about the consistency of hone 3 ', or bj' 
expressing the juice of the plants and evaporating ; 
this last is properly insjnssated juice. Extracts, 
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therefore, contain only those vegetable principles 
that are either held in solution in the juices of the 
plants themselves, or are soluble in the liqiiid 
employed in extracting them, and at the same time 
are not so volatile as to he lost during evaporation. 
Now, as many extractive mattei-s are more or 
less volatile, it makes a ^reat difference whether 
the operation is conducted at a low or at a high 
temperature. Besides the loss of volatile constitu- 
ents by prolonged or excessive heating, extracts 
become more or less changed and inert owing to 
the readiness with wlrich vegetable principles are 
destroyed when exposed to heat and air. On this , 
account it is usual to avoid evaporation as much as 
possible, and, where this is impracticable, evapora- 
tion in vacuo is resorted to. Extracts are called 
watery or alcoholic according as the menstruum 
employed is water or alcohol. Ether is also used 
in extracting. Different plants, of course, afford 
different extracts, some being of the nature of 
hittere, others being used as pigments, tannin, &c. 

Liquid extracts are those which are not evapor- 
ated so far as to form a paste, and it is usual to 
make them of such a strenrth that one fluid ounce 
contains the active ingi-edients of one ounce by 
weight of the drum 

Extract of Meat is obtained by acting upon 
chopped meat by cold water, and gi-adually heat- 
ing, when about one-eighth of the weight of the 
meat dissolves out, leaving an almost tasteless 
insoluble fibrin. The extract of meat contains the 
salts and savoury constituents of the meat, and is 
a light and stimulating article of food ( see Beef- 
tea, and Broth). It may be concentrated into 
small bulk, and, when desired, may be afterwards 
treated with water; being heated, it forms an 
agreeable light soup, though rather stimulating 
than nutritious. Of this nature is the well-known 
Liebig’s Extract. In order to impart to exti-act 
of meat a nutritive as well as stimulant value, the 
fibrin is sometimes dried and powdered, and, when 
then incorporated with the extract itself, a product 
is obtained which represents the original meat in 
a readily digested fonn. 

Extradition is the surrender of a pei-son 
accused of crime to the government of a foreign 
countrj’^, within which the crime is alleged to have 
been committed. The duty of making such sur- 
render has long been acknowledged by civilised 
nations ; but some governments refuse to sur- 
render their own subjects when accused of offences 
against a foreign law. In England it has been 
held that no executive officer has authority to 
surrender any pereon found within Her Majesty’s 
dominions unless empowered to do so by act of 
parliament. ^Modern facilities for travelling have 
made extradition a subject of great importance. 
In 1843 the British government concluded an e.xtra- 
dition treaty with France, and parliament passed 
an act giving the executive the necessaiy powei-s. 
Since that time treaties have been made by all, or 
almost all, civilised governments for the suivender 
of crhninals. It is commonly supposed that some 
countries (Spain, forex.ample) aflord a safe refuge 
for criminals ; but the British government con- 
cluded an extradition treaty with Spain in 1878, 
and even before the treaty offenders were given up 
to justice by the Spanish government. See the 
case of Bidwell, the bank-forger, in 1872. The 
practice of the British government is regulated 
by the Extradition Acts of 1870 and 1873. The 
c.xtradition treatj' between Britain and the United 
States was concluded in 1842, with France in 1843, 
and with Gennanj’in 1872. Any police-magistitite 
may order the detention of a person accused of 
crime committed abroad on the same evidence 
whiclj would justify committal of a person accused 
of crime committed in England. But the person 


detained is not sun-endered until a demand has 
been addressed to a secretaiy of state by a diplo- 
matic representative of the government making the 
demand. The secretaiy of state may direct a 
magistrate to inquire into the case ; and on such 
inquiry the prisoner may show that the evidence 
against him is not sufficient to justify his com- 
mittal and sun'ender for trial, or that the crime 
of which he is accused is not an ‘ extradition 
crime’ — i.e. not within, the treaties and acts 
which apply to the case. The list of extradi- 
tion crimes, as fixed by the Act of 1870, includes 
murder, manslaughtei', forgery, larceny, frauds by 
bankers, extortion by threats, and many other 
offences. If the magistrate certifies that he has 
committed the accused, the secretaiy of state gives 
a warrant for his surrender ; but not until fifteen 
days have elapsed ; during this interval the 
prisoner may, if so advised, apply to a- superior 
court for a habeas corpus. Political offences are 
expressly excluded from the categorj' of ‘ extradi- 
tion crimes ; ’ but it is to be ohseiwed that a 
political offence does not mean an offence com- 
mitted from political motives, but an offence com- 
mitted during a time of civil war or open insurrec- 
tion (see PoliticjUj Offences, Refugee). A 
pei-son sun-endered on a specific charge may not be 
tried on any otlier charge. In 1877 a Royal Coin- 
mission, appointed to consider the law of extradi- 
tion, presented a report in which certain reforms 
were suggested, which have not yet been carried 
out. The Commission recommencied that treaties 
should not be considered indispensable, and that 
British subjects should be sun-endered as well as 
foreignei-s. It happens sometimes that the person 
whose surrender is demanded is not a subject of 
either government— a Spanish subject, for example, 
may commit crimes in Russia and take refuge in 
England. In this case the British govei-nment 
would probably not sun-ender the accused to Russia 
without obtaining the consent of Spain. In the 
United States offenders from one state taking refuge 
in another are usually surrendered by the governor 
thereof without question ; but even in such cases 
constitutional points of considerable difficulty have 
sometimes arisen. 

See.E. Clarke’s Treatise on Extradition (2d ed. 1874); 
Kirchner’s Law and Practice relative to Fugitive 
Offenders (1882), and Pecucil dc tons Ics TraiUs, tec. 
(1883); and Hertslet’s Treaties and Laws relating to Com- 
merce, Extradition, &c. (1885). 

Extravasation is the escape of any of the 
fluids of the living body from their proper vessels 
[vas) through a rupture or injury in their walls. 
Excrementitious matter thus sometimes escapes 
into the abdomen through a wound or ulceration 
of the bowels. But the term is oftenest used in 
speaking of the escape of blood from injured blood- 
vessels. Extravasation is distinguished from exu- 
dation bj' this, that in the last tlie vessels remain 
entire, and the effusion takes place by filtration 
through their walls ; nor does more than a part of 
the blood so escape, the coloured blood-corpuscles 
being retained, -while in extravasation perfect blood 
is eflused. hlany kinds of e.xtravasation are rapidly 
fatal, such as that of urine or of the contents of the 
intestines into the abdomen, or of blood from the 
vessels of the bi-ain in cases of apoplexy. The dark 
colour resulting fi-om a bniise is owing to extrnva- 
sated blood from ruptured capillaiy or larger ve.ssels. 

Extreme Unction, a sacrament of the Roman 
Catholic piiurch, which, as the other .sacraments 
supply spiritual aid in the various circumstances of 
life, is believed to impart to the Ciiristian in deatli 
grace and strengtli to encounter the stniggle, ns 
ivell spiritual as bodily, of the dying hour. Tlio 
rite of unction in different fonns is common to 
several of the sacraments; the name ‘extreme’ is 
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given to that of the present sacrament, hecanse it 
is reseivetl for the last act of the Christifin career. 
Tlie Council of Trent declares this sacrament, 
although ‘promulgated’ in the well-known passage 
of James, V. 14, 15 (which Protestants regard as 
having more to do with the general belief in the 
sanative properties of oil ), to have been ‘ instituted ’ 
by Christ. The Fathers frequently allude to the 
rite of unction, and although many of these allu- 
sions certainly refer to the unctions of haptism and 
confirmation, yet Catholics rely on several passages 
of Origen, Chrysostom, Coesarius of Arles, and Pope 
Innocent I. as decisive regarding the unction of 
the dying, as also upon the fact that in the various 
separated churches of oriental Christians — Greek, 
Coptic, Armenian, and Nestorian— the rite is fonnd, 
although with many ceremonial variations. In the 
Eoman Catholic Church the sacrament is adminis- 
tered by the priest, who, ‘ dipping his thumb in the 
holy oil, anoints the sick person, in the form of the 
cross, upon the eyes, ears, nose, mouth, hands, and 
feet ; at each anointing making use of this foi-ni 
of prayer: “Through this holy unction, and His 
most tender mercy, may the Lord pardon thee 
whatever sins thou hast committed by seeing. 
Amen.” And so of bearing, smelling, taste and 
speech, touch, and walking, adapting the form to 
the several senses.’ Extreme unction is reputed 
by Catholics one of the sacraments ‘ of the living ; ’ 
— i.e. it ordinarily requii-es that the recipient 
should have previously obtained remission or his 
sins by absolution or by perfect contrition ; but 
it is held to remit, indirectly, actual sins not 
previously remitted, and also (although not infal- 
libly, but according to the merciful designs of Pro- 
vidence) to alleviate, and even to dispel, the pains 
of bodily disease. The holy oil which forms the 
‘ matter ’ of this sacrament must be blessed by the 
bishop — a ceremony which is perfoimed with gi-eab 
solemnity once each year by the bishop, attended 
by a number of priests, on Maundy-Thursday. The 
oil so blessed is reserved for use during the year. 
In the Greek Church the sacrament is administered 
by several priests conjointly. The Greeks call this 
sacrament ‘The Holy Oil,’ and sometimes ‘The 
Oil of Prayer.’ 

Exnilias* comprising Great Exuma, Little 
Exuma, and the Exuma Keys, form part of the 
group of the Bahama Islands (q.v.). 

ExilviJC) a term applied to organic remains, 
now seldom employed, but frequently used by the 
older geologists. 

EyaiU (pronounced as if JEem), a village in 
North Derbyshire, 5 miles N. of Bakewell, with a 
population of 1038, chiefly engaged in lead-mining. 
Here broke out in September 1665, in its most 
v’irulent form, the plague which was then raging 
in London, and which had been earned hither in a 
box of clotlies and tailor’s patterns. William Mom- 
pesson, the rector of the parish, aided by Thomas 
Stanley, who had been ejected in 1662, devoted 
himself to the care of the dying with the most 
heroic courage. The plague lingered till the middle 
of October 1666, and as many as 260 out of a popu- 
lation of 350 perished. Another rector of Eyam 
acliieved a less honourable eminence by living in 
his vestiy for yeara to evade the consequences of 
a breach of promise case. Here he defied the law 
until his death in 1705. See W. Wood’s History 
of Eyam (4th ed. 1865). 

Eycif, Hubert and Jax van, two illustrious 
painteis of the early Flemish school. They were 
probably born at Alden Eyck or Maas Eyck on the 
Slaas. The date of their birtli is uncertain ; but 
Hubert is supposed to have been born about 1370, 
and Jan about 1389. The distinction of being 
the inventors of oil-painting is claimed for them. 


though sufficient evidence has been adduced to 
show that the method was practised previously. 
Before their time, however, the custom, particularly 
in Italy, was to paint with gums or other substances 
of an adhesive nature dissolved in water, and tliey 
were the first who brought into notice and perfected 
the mode of mixing coloui-s with oil or some medium 
in which oil was the chief ingiedient; while for 
transparent and brilliant colouring and minute 
finish their works have never been surpassed. 
Jan appears to have been instincted in art by his 
elder brother, and to have painted in conjunction 
with him as court-painter to Philip of Charolais 
till 1422, when he entered the service of John of 
Bavaria, Count of Holland, at the Hague ; and in 
1425 he was appointed painter and varlet-de-chambre 
to Philip the (Jood, Duke of Burgundy, and 
practised his art chiefly at Bruges. Hubert con- 
tinued to reside at Ghent, and at the time of 
his death, on 18th September 1426, was engaged 
upon a very important altarpiece, with folding- 
doors, the only work which we can certainly assign 
to him, and which was completed bl^ his brother. Its 
subject was ‘ The Adoration of the Lamb,’ and it 
was painted for Jodocus Vydts, who presented it 
to the cathedral of St Bavon in Ghent. The two 
central divisions of this picture are all that now 
remain in the church at Ghent, the wings being 
in the Gallery at Berlin, with the exception of 
those representing Adam and Eve, which are in 
the Brussels Museum. The masterpieces of tlie 
brotheis are for the most part in the cities of 
Ghent, Bruges, Antweni, Berlin, Munich, and 
Paris. In the National (nailery, London, there are 
three pictures of Jan van Eyck, which well exem- 
plify the high qualities of his art. These are 
portraits of Jean Arnolfini and Jeanne de Chenany, 
tiis wife, standing in the middle of an apartment, 
with their hands joined — signed and dated 1434 ; 
the portrait of a man in a cloak and fur collar, 
with a red handkerchief twisted round the head 
as a turban — painted, according to an inscription 
on the lower part of the frame, October 21, 1433; 
and the portrait of a man with a dark-red dress 
and a gi een head-covering — signed and dated 10th 
October 1432. In the Louvre is his exquisitely 
finished little picture of ‘ Ch.ancellor Rollin kneel- 
ing before the Virgin.’ Jan died at Bruges, 9th 
July 1440. 

Margaret van Eyck, a sister of the two above 
painters, is mentioned as an excellent artist by 
Lucas de Heere and Van Manden. A ‘ Virgin and 
Child,’ in the National Galleiy, London, was 
fonnerly assigned to her, but in the catalogue 
of 1889 is attributed to an unknown painter of the 
Early Flemish school ; and she is believed to have 
executed the miniatures in the missal of the Duke 
of Bedford. She died before 1431. See Crowe 
and Cavalcaselle, Early Flemish Painters (3d ed. 
1879). 

Eye (A.s. iy, ‘an island’), a market-town 
and municipal borough in Suflblk, 20 miles N. 
of Ipswich. It has a fane Perpendicular flint- work 
church (restored 1869), with a tower lOI feet high, 
a com exchange and town-hall (1857), a grammar- 
school (restored and enlarged, 1876-82), and a 
station at the terminus of a short branch-railway. 
Till 1885 it returned a member to parliament.’ 
Pop. (1851)2587; (1881) 2296. 

Eye. In this article we shall consider : _( 1 ) The 
structure of the human eyeball, and of certain acces- 
sory parts or appendages which sen’e to protect that 
organ, and are essential to the due performance of 
its functions. (2) The most striking modifications 
which this organ presents in sonre of the lower 
animals. (3) The eye considered as an optical 
instmnrent. (4) The action of the retina, (5) 
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The movements of the eyeballs, and binocnlar 
vision. , . , 

(1) The globe of the eye is placed in the antenor 
pai-t of the cainty of the orbit, in which it is 
held in position by its connection with the optic 
nerve posteriorly, by the muscles which surround 
it, and by the eyelids in front. It is further 
supported behind and on the sides by a quantity of 
loose fat, which fills up all the interatices of the 
orbit, and facilitates the various movements of 
which the ej'e is capable. 

The form of the eyeball is nearly spherical j but 
on viewing the organ in profile we see that it is 
composed of segments of two spheres of different 
diameters. Of these, the antenor, foimed by the 
transparent cornea, is more curved, and therefore 
more prominent. The horizontal transverse diameter 



Fig. 1. — ^View of lower half of right Human Eye, divided 
horizontally : 

a, cornea ; h, sclerotic ; c, slieath of optic nerve passing into 
sclerotic : d, clioroid ; c, ciliary muscle ; /, ciliarj' process ; 
rj, g, iris ; 7i, optic nerve with artery in centre ; i, passage of 
nerve into retina, called optic disc or papiila; k, fovea 
centralis ; 7, retina ; vi, anterior chamber of aqueous humour; 
11 , irosterior chamber of aqueous humour ; o, ciystallinc lens ; 
p, zonule of Zinn ; q, suspensorj- ligament of lens ; r, vitreous 
humour. 

is ilhnost exactly an inch ; the antero-posterior and 
vertical each about less. Tlie radius of the 
posterior or sclerotic segment is about half, and 
that of the anterior segment about three-tenths of 
an inch. 

When the eyes are in a state of repose, their 
antero-posterior axes are parallel ; the optic nerves, 
on the other hand, diverge considerably from their 
commissure within the cavity of the skull to the 
point where they enter the globe ; consequently 
their direction does not coincide with that of the 
eye. Each nerve enters the back of the globe at a 
distance of about one-eighth of an inch on the inner 
side of the antero-postenor axis of the eye. 

The eyeball is composed of three concentric 
membranes, and of certain transparent structures, 
which are inclosed within them, and which, 
together with the cornea, transmit and refract 
the rays of light which enter the eye. 

The outer (fibrous or protective) membrane con- 
sists of the sclerotic and cornea; the middle (vas- 
cular or nutrient) of the choroid and iris; the 
inner (nervous or percipient) of the retina. The 
transparent contents are (from before backwards) 
aqueous hunionr, crj'Stalline lens, and vitreous 
humour. We shall consider these structures in 
order. 


The sc/c7-oi/c (fi'om slderos, ‘ hard ’), or ‘ white of 
the eye,’ is a strong, dense, fibrous structure, 
covering about five-sixths of the eyeball, and con- 
tinuous, anteriorly, with the cornea. Posteriorly, 
it is perforated by the optic nen’e, and it is there 
continuous frith the sheath which that nerve 
derives from the dura mater, the fibroins investment 
of the brain and spinal cord. Near the entrance of 
the nerve, its thickness is about ^uth of an inch ; 
from this it diminishes to about qVth ; but in front 
it again becomes thicker, from the tendinous inser- 
tions of the straight muscles which blend frith it. 

The cornea (so called from its horny appearance) 
is a transparent sti-uctnre, continuous with the 
sclerotic, from which it differs more in appearance 
than in texture, and completing the fibrous tunic 
of the eye anteriorly. Its circumference is overlaid 
by the free edge of the sclerotic, as ‘ a watch-glass 
by the edge of the groove into which it is received.’ 
Its thickness is from Jeth to ^^th of an inch. _ It 
is covered in front by a layer of conjunctival 
epithelium, which is exquisitely’' sensitive. 

The comea, in consequence of its greater con- 
vexity, projects beyond the line of the sclerotic; 
the degree of convexity, however, varies slightly in 
difl'erent persons, and at different periods of life. 
It is so strong as to be able to resist a force capable 
of rapturing the sclerotic. The fibrous coat, by its 
great stren^h and comparatively^ unyielding stnic- 
ture, maintains tbe inclosed parts in their proper 
form, and serves to protect them from external 
injuries. 

The choroid coed is a dark-coloured vascular 
membrane, which is brought into viefv on the 
removal of the sclerotic. Its outer surface, which 
is nearly' black, is loosely' connected with the 
sclerotic by' connective tissue, in which are con- 
tained certain nerves and vessels — termed the 
ciliaiy nerves and vessels — some of which go foi^ 
ward to the iris. Its inner surface is smoorii and 
dark-coloured. In front, it terminates in the 
ciliary processes (figs. 1 and 3), which consist of 
about sixty' or seventy radiating folds or thicken- 
ings of the membrane, each of them terminated 
by a small free interior extremity, and lodged m 
a corresponding fold in the suspensoiy ligament 
of the lens. In other parts, it is covered oy the 



Fig. 2.— Choroid and Iris, exposed by turning aside 
tiie Eclcrotio : 

c, e, ciliarj- nerves going to be distributed in iris ; d, d, emailcr 
ciliarj- nen-es ; e, c, veins bnon-n ns vns.a vortieosai h, cnlatj- 
mnsclc ; k, I, converging fibres of iris ; o, optic nerve. 

hexagonal pigment-cells of tlie retina. Tiic choroid 
is composed of minute ramifications of vessels 
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espeoiallj' of veins, which, from their whirl-like 
arrangement, are tenned vasa vortieosa — of con- 
nective tissue, and of lai’ge branching pigment- 
cells. Between the sclerotic and choroid at its 
anterior part lies a small hut important structure, 
the ciliary muscle, which arises from the inner 
surface of the sclerotic near the cornea, and passes | 
backwards to he inserted into the choroid oppiosite 
the ciliaiy processes. j 

The iris may be regarded as a pirocess of ! 
the choroid, with which it is continuous, although 
there are differences of stnicture in the two mem- | 

hranes. It i 
is a thin flat 

© membranous | 

curtain, hang- 
ing nearly 
vertically in 

i 

transmission i 
of light. Its 
anterior _sur- 
face IS various- j 
]y coloured, | 

„ - . , ^''Ud covered I 

Fig. 3.— Ins and Ciliary Processes i j. ivve<r- 
frora behind : 

a, posterior surface of tlie iris, with the - 
sphincter muscle of the pupil ; 6, anterior tnS projec- 
pavt of the choroid coat; c, one of the tions; its nos- 
ciliaiy processes, of wliioh about seventy terior SUltace 
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Pig. 3. — Iris and Ciliary Processes 
from behind : 

a, posterior surface of the iris, with the 
sphincter muscle of the pupil ; h, anterior 
part of the choroid coat; c, one of the 
ciliarj’ processes, of which about seventy 
are represented ; d, the pupil. 


continuous with the optic nerve — of avhieh it is 
usually regarded as a cuplike expansion — differe 
veiy _ materially from it in structure. Before 
noticing the elaborate composition of this part 
of the eye, which has only been revealed 
by microscopical investigation, we shall briefly 
mention those points regarding it which can be 
established b 5 ' ordinaiy examination. It is a. 
delicate semi- 
transparent 
sheet of nerv- 
ous matter, 
lyin^ imme- 

extending from 

the optic nerve w ;'d vj 

nearly as far 

concave' Inner 






ciliarj’ processes, of which about seventy terior SUltace 
are represented ; d, the pupil. smooth, and 

covered by a 

uniform layer of dark pigment, continuous with 
the pigment-cells of the retina. The posterior 
surface near the pupil is in contact with the 
anterior capsule of the lens. It divides the space 
between the cornea and the lens into an anterior 
(the larger) and a posterior (the smaller) chamber, 
these two chambei’s freely communicating through 
tlio pupil ( see fig. 1 ). The outer and larger border 
is attached all round near the line of junction of 
the sclerotic and cornea, to the cornea, choroid, and 
ciliary muscle, while the inner edge foreis the 
boundary of the pupil, which is nearly circular, 
lies a little to the side of the centre of the iris, 
and varies in size according to the action of the 
muscular fibres of the iris, so as to admit more 
or less light into the interior of the eyeball ; its 
diameter vaiying, under these circumstances, from 
about -sd to ■j’sth of an inch. It is muscular in its 
structure, one set of fibres being arranged circularly 
round the pupil, and, when necessaiy, effecting its 
contraction, while another set lie in a radiating 
direction from ivithin outwards, and by their action 
dilate the pupil. These fibres are of the unstriiied 
or involuntary variety. The nerves which are 
concerned in these movements will be presently 
noticed. The iris is richly supidied with blood- 
vessels ; and pigment-cells like those of the choroid 
are scattered through its substance. 

The varieties of colour in the eyes of different 
individuals, and of different kinds of animals, 
mainly depend upon the colour and amount of the 
pigment in these cells. In blue ej’es, this pigment 
IS scanty or absent, and the colour is due to the 
dark pigment of the posterior sui’face partly seen 
through the vascular membrane ; in brown and 
black eyes, it is abundant, and is the cause of the 
colour. In albinos, this pigment is absent from 
iris, retina, and choroid, and lienee tlieir eyes have 
a pink appearance, which is due to the unconcealed 
blood in the capillaries of the choroid and iris. 

Within the choroid is the retina, which, although 


surface of the 6 

retina at the 
back of the 

eye (see fig. 4), Fig. 4. — Posterior half of left Ej'e from 

we observe, the front : 

directiv in a c. cut edge of sclerotic ; b, of choroid ; 

fl.a c. of retina; d, macula lutea; e, optic 
line witli the disc or papilla, 
axis of tlie 

globe, a circular yellow spot (macula lutea), of 
.about of inch in diameter, called, after 

its discoverer, tlie yellow spot of Sommering, irith 
a depression in its centre, the fovea centralis. 
About |th of an inch internal to this is the 
entrance of the optic nerve, called the optic disc 
or papilla, from umich the central arterj’ and vein 
of the retina may be seen branching as they pass 
to their distribution. 

The structure of the 

retina, as revealed by ■ '* ll 'nl i'n If T k’ 

the microscope, is in , A ij liin I Ifl i'mI 

the highest degi’ce re- “f ‘Hf’ HR' j Alfliiff ! ¥{1(1 
markable (see fig. 5). T k; ii | '| | | |j 

Although its greatest fo wh » nk Wl 

thickness (.at the en- 
trance of the optic ili 

nerve) is only about 

j\;th of an inch, and as 

it extends anteriorly, luOi M f J 

it soon diminishes to ” 

of an inch, the , ZVx 
following layers fi’om vjf" ‘av/n 

without inwards can be g raTp 
distinguished in most (pyC vM k) rloWH^ 
parts of it: (a) The |°sk 

pigmentaiy laver, con- 
sisting of a single layer 
of flat hexagonal cells, / M 

regul.’irly anangec ; ( ^|ri 

its outer surface closely A 

connected with th'e 
choroid, its inner in 
contact with the ex- p 
tremities of the rods 
and cones. Thougli 

that it really belongs 

to the retina, its Fig. 5. — l)i.ugraiumutic Section 
mechanical connection of Human Eetina. 

with the choroid is 

firmer; and to this it adheres when the retina 
is stripped off. (6) The layer of rods and cones, 
frequently termed, from its discoverer, the mem- 
brane of Jacob; (c) outer granular layer; (d) 
outer molecular; (c) inner granular; (/) inner 
molecular; (g) layer of nerve-cells; (Ii) layer of 
nerve-fibres, in which the blood-vessels lie. 
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The layer of rods and cones, the portion of the 
eye which receives the impressions of light, deserves 
special attention. The rods are thinner hut longer 
than tlie cones, and in most parts of the retina far 
more numerous. At the yellow spot, however, only 
cones are found. Each rod or cone consists of a 
thicker inner portion, connected with the outer 
granular layer, and ultimately unth the optic nei-ve 
by a fine filnil ; and an outer thinner part, directed 
towards find connected with the pigmentary layer. 
The percipient elements are thus directed away 
from, not towards the light. ‘ In fact, we do not 
look outwards at the actual object, but we see the 
object as reflected from the base of our own eye.’ 
Of tlie cones there are several, of the rods many 
millions in each human ej'e, and they are closely 
packed together over the whole extent of the 
retina. 

It now remains for us to describe the transparent 
media which occupy the interior of the globe, and 
through which the raj^s of light must pass before 
they ean reach the retina, and form on it the images 
of external objects. "We shall consider them in the 
ovdcY in wbicb the. raxa ef light strike tkewv. 

Immediately behintl the transparent cornea is the 
aqueous humour, which fills up the anterior and 
posterior chambers which lie between the cornea 
and the lens. As its name implies, it is very 
nearly pure water, with a mere trace of albumen 
and chloride of sodium. It is believed to be 
secreted by the choroid and to pass forward from 
it through minute lymphatic channels. 

The crustalline tens lies opposite to and behind 
the pupil, in contact with the inner part of the 
iris, and its posterior surface is received into a 
corresponding depression on the forepart of the 
vitreous humour (see fig. 1). In form, it is a 
double-convex lens, with surfaces of unequal curva- 
ture, the posterior being the most convex. It is 
inclosed in a transparent capsule, of which the part 
covering the anterior surface is nearly four times 
thicker than that at the posterior aspect. The 
microscopic examination of the substance or body 
of the lens reveals a structure of wonderful beauty. 
Its whole mass is composed of extremely minute 
elongated rihhon-like structures, commonly called 
the fibres of the lens. These fibres are aivanged 
side by side in lamell.T?, of which many hundred 
exist in every lens, and which are so placed as to 
give to the anterior and posterior surfaces the 
aiipearance of a central star, with meridian lines. 
The lens gradually increases in density, and at 
the same time in refracting power, towards the 
centre ; by this means, the refracting power is 
made greater than it would be even if the lens had 
throughout the same index of refraction as tlie 
nucleus. (According to the latest measurements, 
the index of refraction of the outer layer is 1-39.3; 
of the nucleus, 1-431 ; the total refractive power 
coiTesponds to that of a homogeneous body of the 
same size and shape with index 1-448.) This 
arrangement besides corrects to a certain extent 
the spherical aberration of the eye. Acconling to 
Berzelius, the lens contains 68 p'er cent, of water, 
30 of albumen, with minute quantities of salts, 
membrane, iS:c. In consequence of tlie albumen, 
it becomes hard and opaque on boiling, as we 
familiarly see in the ca«e of the eyes of boiled 
fish. In the .adult, its_ diameter tr.ansverscly is 
about ^d, and its thickness antero -posteriorly 
about Jth of ,an inch ; and it weighs three or four 
grains. The lens is held in position bv the susjicn- 
sorp ligament of the lens and zonule ofZinn, a fine 
transparent fibrous stnicture, attached outwardly 
to the choroid between the ciliaiw processc.s, and 
passing inwards to blend with the anterior .and 
posterior c.apsule of the lens near its margin (see 
lig. 1). 


The vitreous humour lies in the concavity of the 
retina, and occupies about four-fifths of the eye 
posteriorly. Its form is shown in fig. 1. It 'is 
inclosed, except in front, in the hyaloid membr.ane, 
which blends anteriorly with the zonule of Zinn; 
and its anterior surface is in contact arith the 
posterior e.apsule of the lens. It is quite trans- 
parent, .and of a soft gelatinous consistence. Its 
outer part at least is laminated, like the coats of 
an onion. But the exact an-angement of the 
framework which gives it its consistence has not 
been deteionined. Between the anterior border of 
the retina and the border of the lens, we have a 
series of radiating folds or plaitings termed the 
eiliary processes oj the vitrcoiis body, into which 
the ciliary processes of the choroid dovetail. The 
vitreous humour contains, according to Berzelius, 
98 '4 per cent, of water with a trace of albuinen 
and salts, and hence, as might be expected, its 
refractive index is almost identical with that of 
water. 

The appendages of the eye now claim our notice. 
The most important of these appendages are the 
muscles vnthiii the orbit, the eyelids, the lachrymal 
apparatus, and the conjunctiva, to which (although 
less important) we may add the eyebrows. 

The muscles by whin'll the eye is moved are four 
straight (or j-ccti) muscles, and two oblique (the 
superior .and inferior). The foioner arise from the 
margin of the optic foramen at the apex of the orbit, 
and are inserted into the sclerotic near the cornea, 
above, below, and on either side. The superior 
oblique aiises with the straight muscles ; but .after 
running to the upper edge of the orbit, has its 



Fig. (). — Muscles of Eight Eyeball : 

Tlie external rectus muscle divided to show tJie optic nerve, 
which has also been cut to show the internal rectus muscle, 
n, nawl bone ; b, levator palpcbne snperioris ; c, superior 
oblique ; d, superior rectus ; r, external rectus ; /, iuteninl 
rectus; <7, inferior rectus ; li, optic nen’C ; f, inferior oblique; 
fc, pulley ; /, tarsal cartilage. 

direction changed by .a pulley, .and proceeds back- 
w.ards, outw.ards, and downwards (sec fig. C). The 
inferior oblique .arises from the lower part of the 
orbit, .and passes backwards, outwards, and uptyards. 
The action of the straight muscles is sufticiently 
obvious from their direction ; when acting collec- 
tivelj”, they fix and reti-act the eye ; and when 
acting singly, they turn it towards their respective 
sides. The oblique muscles antagonise the recti, 
and draw the eye forwards ; the superior, acting 
above, directs the front of the eye downwards ami 
outw.ards, and the inferior uiiwards and inwards. 
By the dulj' associated action of these muscles, the. 
eye is en.alded to move (within definite limits) in 
eveiy direction. 

The eyelids are two thin movable folds placed 
in front of the eye, to shield it from too strong 
light, and to protect its anterior surface. 1’hey 
are composed of (1) skin, with a layer of muscle 
(part of the orbicularis, see below) clo‘-oly adherent 
to it; (2) of a thin plate of fibro-cartilago, tenned 
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the tarsal cartilage, the inner surface of ■which is 
grooved by thirty or forty parallel vertical lines, in 
which the hleiboniian glands are imbedded ; and 
(3) of a layer of mucous membrane [conjunctiva), 
continuous, as we shall pi-esently see, ■\nth that 
Avliich lines the nostrils, and joining the skin at 
the margin of the -lids, in which the eyelashes 
(cilia) are an-anged in two or more rows. The 
upper lid is much the larger ; and to the posterior 
border of its cartilage a special muscle is attached, 
termed the levator palpcbrm superioris, whose 
object is to elevate the lid, and thus open the eye ; 
while there is another muscle, the orbiciilai'is 



pass from the sac into the nose. The gland is an 
oblong body, about the size of a small almond, 
lying in a depression in the upper and outer jjart 
of tlie orbit. The fluid secreted by it reaches 
the surface of the eye by twelve or fourteen ducts, 
which oi^en on the conjunctiva at its upper and 
outer part. The constant motion of the upper eye- 
lid induces a continuous gentle current of team 
over the surface, which carry away any foreign 
particle that may have been deposited on it. The 
fluid then passes through two small openings, 
termed thegmneta lachrgiiialia{see 9 in fig. 7), into 
the canals ; whence its .further couree into the 
lower portion of the nose is sufficiently obvious 
from the figure. The conjunctiva ( or mucous coat) 
which covers the front of the eyeball, and lines the 
inner surface of the lids, passes down and lines the 
canals, sac, and duct ; and is thus seen to be con- 
tinuous with the nasal mucous membrane, of which 
it may be regarded as an offshoot or digital pro- 
longation. See Mucous Mejubranes. 

■\Ve shall conclude this sketch of the anatomy of 
the human eye by a brief notice of the nerves going 
to this orgaiT and its appendages. Into each orbit 
there enters a nerve of special sense — viz. the optic 
nerve ; a nerve of ordinarg sensation — viz. the oph- 
thalmic branch of the fifth nerve; and certain 
nerves of motion going to the muscular tissues, 
and regulating tlie movements of the various parts 
— viz. the third, fom th, and sixth nerves. 

As the optic tracts from which the o]dic Jiervcs 
originate are noticed in the article BRAIN, we shall 
merely trace these nerves from their chiasma or 
commissure forwards. This commissure results 


from the jirnction of the optic tracts of the two 
sides ; and it is especially remarkable for the fact 
that it presents a partial decussation of the nervous 
fibres ; the central fibres of each tract passing into 
the nerve of the opposite side, and crossing the 
corresponding fibres of the other tract, while the 
outermost fibres, which are much fewer in number 
than the central ones, pass to the optic nerve of the 
same side. In front of the commissure, tire nerves 
enter the optic foramen at the apex of the orbit, 
receive a sheath or investment from the dura mater, 
acquire increased firmness, and finally terminate in 
the retina. The peculiar mode of termination of 
the optic neiwes in the cuplike expansion of the 
retina, the impairment or loss of vision which 
follows any morbid affection of them, and the con- 
stant relation in size which is observed in com- 
parative anatomy between them and the organs 
of vision, afford sufficient evidence that they are 
the proper conductors of visual impressions to the 
sensorium. 

The fimt or ophthalmic division of the fifth or 
trifacial nerve sends branches to the eyeball ( ciliary 
nerves), to the skin of the eyelids, and to the con- 
junctiva. That it is the nerve of ordinary sensa- 
tion of the eye is sufficientlj' obvious from the 
following facts ; ( 1 ) That in disease of this nerve 
in the human subject, it is not uncommon to 
find tlie surface of the eyeball totally insensible 
to every kind of stimulus (particles of dust, 
pungent vapours, &c.) ; and (2) that if the nerve 
be divided in the craniuin (in one of the lower 
animals), similar insensibility results. 

The most important of the nerves of motion of 
the eye is the third nerve, or motor oenli. It sup- 
jdies with motor power the elevator of the upper 
eyelid, and all the muscles of the globe, except the 
superior oblique and the_ external straight muscle, 
and, in addition to this, it sends filaments to tlie 
iris and ciliary muscle within the ej'e. The appli- 
cation of an irritant ( in vivisection experiments ) 
to its trunk induces convulsive contraction of the 
principal muscles of the ball and of the iiis ; while 
paralysis or division of the trunk occasions an ex- 
tenial squint, with palsy of the upper eyelid and 
fixed dilatation of the pupil. The squint is caused 
by the action of the external straight and tlie 
superior oblique muscles, ryhile the other muscles 
are paralysed by the operation. The nomial motor 
action of the nerve upon the iris, in causing con- 
traction of the pupil, is excited through the optic 
nerve, and affords a good illustration of Beflex 
Action (q.v,); the stimulus of light falling upon 
the retina, and, through it, exciting that portion 
of the brain from which the third nerve takes its 
origin. This nerve clearly exerts a double influ- 
ence in relation to vision: (l)it mainly controls 
the movements of the ej'eball and the upper eyelid ; 
and (2) from its connection with the muscular 
structures in the interior, it regulates the amount 
of light that can enter the pupil, and the adjust- 
ment of the eye to various distances. The fourth 
nerve supplies the superior oblique muscle with 
motor power, while the sixth nerve similarly 
regulates the movements of the external straight 
muscle — the only two muscles in the orbit which 
are not su])plied by the third pair. Although not 
entitled to be termed a nerve of the orbit, the facial 
nerve deserves mention as sending a motor branch 
to the orbicidaris muscle; by which the eyelids are 
closed. 

(2) Coniparative Anatomy of the Eye. — In mam- 
mals, the structure of the ej'e is usually almost 
identical with that of man. The organ is, how- 
ever, occasionally modified, so as to meet the 
peculiar wants of the animal. Thus, in the 
Cetacea, and in some amphibious Carnivora that 
catch their prey in the water, the shape of the lens 
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is nearly spherical, as in fishes, and there is a 
similar thickening of the posterior part of the 
sclerotic, so as to thrust the retina sufficiently 
forward to receive the image formed by such a 
lens. (See the subsequent remarks on the eyes of 
fislies.) Again, instead of the dark-brown or black 
pigment which lines the human choroid, a pigment 
of a brilliant metallic lustre is secreted in many of 
the mammalia, fonning the so-called tapctum luei- 
dum at the bottom of the eyeball, which seems (ac- 
cording to Bowman) to act as a concave reflector, 
causing the rays of light to traverse the retina a 
second time, and thus probably increasing the 
visual power, particularly where only a feeble light 
is admitted to the eye. The pupil, moreover, 
varies in form, being transversely oblong in the 
Ruminants and many other Herbivora, and verti- 
cally oblong in the smaller genera of Cats. These 
shapes are apparently connected with the positions 
in which the different animals look for their food. 
Lastly, in some mammals (e.g. the horse) there is 
a rudimentary third eyelid corresponding to the 
memhrana nictitans of bird^. 

In birds, the eye, though presenting the same 
general composition as in man, diffei's from the 
mammalian eye in several important points. From 
our knowledge of the habits of birds (especially 
birds of prey), we should naturally expect that 
in their rapid movements they would be able 
readily to alter the focus between the extremes of 
long and short sighted vision, and the modifications 
we shall now proceed to notice clearly have this 
object in view. 

In reference to fig. 8, which represents a section 

of the eye of the 
owl, we see ( 1 ) that 
the shape of the 
orvan is not spheri- 
cal, as in mammals, 
fl*''ttened an- 

'C'' cornea is very 

prominent, and the 
1 y antero-posterior 

diameter length- 
ened ; the conse- 
Fig. 8. -Eye of Bird. quence of this 

arrangement being 


Fig. 8. -Eye of Bird. quence or mis 

arrangement being 
to allow room for a large quantity of aqueous 
humour, and to increase the distance between the 
lens and the posterior part of the retina, and thus 
to produce a greater convergence of the rays of 
light, by which the animal is enabled to discern 
near objects. In order to retain this elongated 
form, we find a series of bony plates, forming a 
broad zone, extending backwards from the margin 
of the cornea, and lying imbedded in the sclerotic. 
The edges of the pieces forming this bony zone 
overlap each other, and are slightly movable, and 
hence, when they are compressed by the action of 
the muscles of the ball, there is protrusion of the 
aqueous luimour and of the cornea, adapting the 
eye for near vision ; while relaxation of the muscles 
induces a corresponding recession of the humour 
and llatteping of the cornea, and fits the eye for 
distant vision. The focal distance is further 
regulated by a highly vascular organ called the 
mursupium, or jicctcii, which is lodged in the 
posterior imrt of the vitreous humour (lig. S, n). 
It is attached to the optic nerve at the point where 
it expands into the retina, and seems to be endowed 
with a power of dilatation and contraction ; as it 
enlarges, from distension of its blood-vessels, it 
causes the vitreous humour to push the lens 
forwaids, while, as it collapses, the lens falls back- 
wards again towards the retina. 


In addition to an upper and lower eyelid, birds 
have an elastic fold of conjunctiva, which, in a 
state of repose, lies in the inner angle of the eye, 
but is movable by two distinct muscles, which 
draw it over the cornea. It is termed the memhrana 
nictitans ; it is to a certain degree transparent, for 
(according to Cuvier) birds sometimes look tlirough 
it, as, for example, the eagle when looking at the 
sun. The lachrymal gland is situated as in mam- 
mals, but there is here a second gland, the glandida 
Hardcri, which yields a lubricating secretion. 

There are no veiy special peculiarities in the eyes 
of reptiles, and we therefore proceed to notice the 
most remarkable points presented by the eye in 
fishes. From the comparatively great density of 
the medium (water) through which the rays of 
light pass 
before they 
impinge upon 
the transpar- 
ent structure ///0f 
of the eye of X. 






Fig. 9. — Eye of Fish. 


before they 

impinge upon 

the transpar- 

ent structure ///0f 

of the eye of M X 

the fish, it is //Z--d7',X^ -"'MW 

obvious that // ^ ^ 

this organ j \ ^ 

must act as 

a yeiy power- VX ‘ WYl 

fill refractive \\ j - 'Mfi/M 

apparatus. Wi-Xj 
The main 
peculianty in 

the eye of the \ — 

fish is the size. Fig. 9. — Eye of Fish, 

extreme dens- 
ity, and .spherical shape of the lens, which give it 
such an extraordinary magnifying power tiiat it 
has been employed as a simple microscope. See 
Brewster’s Treatise on the Microscope, p. 31. But 
its focus being shortened in proportion as its power 
is increased, it is necessary that the retina sliould 
be brought near its posterior suiface. For this 
; pnipose the eyeball is flattened by diminishing 
I the quantity of vitreous humour ; and this flattened 
I form is maintained by the existence of two cartilag- 
1 inous plates in the tissue of the sclerotic, whicli m 
I some of the larger fishes is actually converted into 
I a bony cup. The aqueous humour, as the cornea 
: has here hardly any refractive power and is also 
I flattened, is barely sufficient to allow the fiee 
! suspension of the iris. The pupil is veiy large, so 
as to take in as much light as possible, but is 
generally motionless. Their eyes being constantly 
washed by the water in which they live, no lach- 
rymal apparatus is necessary, nor does any exist ; 
and the same remark applies to the cetacea amongst 
the mammals. W*e thus see that throughout the 
sub-kingdom of the vertebrata tlie eye is constnicted 
according to one general scheme, with modifications 
to suit the mode of life of individual classes. 

There is another organ present in most vertebrate 
animals which seems, from recent investigation.s, 
to represent an eye, though it is very douhtful 
whether it has tlie power of sight in any living 
animal. This is represented in mammals and birds 
by the pineal gland (see Buain); but in some 
lizards is placed upon the top of the head, and 
has the appearance of a nulimentary eye, similar 
in stnicture to that of some of the Invcrtcbrata. 

In the Invertebrata there is an immense variety 
in the stnicture of tlie eye where such an organ is 
present. There arc two' main tyjies, simple and 
compound eyes. In simple eyes (of which the 
human eye itself is the mo.st highly organised form), 
cyerj’ degiee of complexity is present, from a mcio 
pigmented spot, with or without a rndinicntarv 
lens, to an organ nearly as complicated as that of 
the Vertebrata (e.g. in 'some of the (lJuttle-fishes), 
with a cornea, iris', lens, and retina all well 
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developed. In these eyes, however, almost without 
exception, the nerve expands behind the retina, 
and the percipient elements are directed towards 
the light ; while in the vertebrate eye the opposite 
arrangement obtains. 

Some of these organs- are so rudimentary that 
they can have no function beyond mere perception 
of light ; but in cases wliere they are sufficiently 
developed to admit of the perception of objects, 
they see, roughly speaking, as our eyes do — that is 
to say, a more or less accurate picture of external 
objects is thrown on the expansion of nerve-endings 
corresponding to the retina, and its direction is 
reversed (see below). 

In the compound eyes the whole principle of the 
structure and perception is different. They are 
best developed in Insects (q.v.), and in the higher 
Crustaceans ; but occur in a radimentary condition 
in some molluscs. The surface of such an eye is 
divided into a number of hexagonal facets, the 
cuticle of eacli generally forming a minute lens. 
Beneath each facet is a transparent rod, surrounded 
and separated from those adjacent to it bjf pigment, 
and leading inwards to the retinula, a group of 
cells in connection with the terminal fibrils of the 
optic nerve. In most familiar insects they form 
two hemispherical masses on the sides of the head. 
In some ants there are only fifty facets in each eye; 
in the house-fly about 4000; in some beetles as 
many as 25,000. It is probable that in these eyes 
only the rays of light which fall upon a particular 
facet exactly, or very nearly, in the direction of the 
transparent rod beneath it can reach the correspond- 
ing nerve-fibre, and that other rays are absorbed 
by the pigment around tlie rod. Each percipient 
element therefore receives light only from a very 
small portion of the field of vision, and the picture 
is a mosaic, each element of wliich is furnished by 
a different facet of the eye. The picture has obvi- 
ously the same position as the objects it represents, 
instead of being inverted as in a simple eye. Most 
insects have simple as well as compound eyes ; but 
the latter have by far the most perfect vision. 

(3) We may now proceed to the consideration 
of the uses of the various parts of the eye. 
Assuming a general knowledge of the ordinary 
laws of geometrical optics (see Optics, Lens, 
&c.), we shall trace the course of the rays of light 
proceeding from any luminous body through the 
different media on which they impinge. If alumin- 
ous object, as, for example, a lighted candle, be 
placed in front of the eye, some of its rays fall upon 
the cornea, and are in part reflected, giving to the 
surface of the eye its beautiful glistening appear- 
ance ; in part refracted or converged by it, to enter 
the aqueous humour, which exerts no perceptible 
effect on their direction. Those which fall on and 
pass through the outer or circumferential part of 
the cornea are stopped by the iris, and are either 
scattered or absorbed by it ; while those which fall 
upon its more central part pass through the pupil, 
and are concerned in vision. In consequence of its 
refractive power, the rjiys passing through a some- 
what larger surface of the cornea than the pupil are 
converged so as to pass through it and impinge 
upon tlie lens, which, as its refractive index is much 
greater than that of the aqueous and vitreous 
numoui'S, by the convexity of both its surfaces very 
much increases the convergence of the rays pass- 
ing through it. They then traverse the vitreous 
humour, whose principal use appears to be to afford 
support to the expanded retina, and are brought to 
a focus upon that tunic, fomiing there, if tlie eye 
be adjusted for the distance from which the rays 
proceed, an exact but inverted image of the object. 

This inversion of the image may be easily ex- 
hibited in the eye of a white rabbit or other albino 
animal, after removing the muscles, &c. from the 


back part of the globe. The flame of a candle 
(A, B, C, fig. 10) held before the cornea may be 
seen inverted at the back of the eye {a, b, c), 
mcreasing in sip as the candle is brought near, 
diminishing as it retires, and always moving in a 
direction opposite to that of the flame. 


A 



The adjustment of the eye for distinct vision at 
different distances, or accommodation, must next 
be considered. The nomial eye in the position of 
rest is adjusted to see objects at a distance (practi- 
cally all objects at 20 feet or more are seen with 
equal clearness) : to see a near objeet (at 10 inches, 
say) a distinct effort is required, and when the 
effort ceases the objeet at once appears blurred. 
Careful observations and measurements by means 
of a suitable instrument (Ophthalmometer) of 
images reflected from the three principal refracting 
surfaces of the eye ( cornea, anterior and posterior 
surfaces of crystalline lens ) have shown that during 



Pig. 11. — Action of Ciliary Muscle and Iris in 
accommodation : 

A, (right or left) half ; ej-e at rest, or focused for a distant 
object. B, (left or right) half ; eye focused for a near object. 
a, cornea ; 6, sclerotic ; c, anterior part of choroid ; d, ciliary 
muscle ; c, suspensory ligament of lens ; /, anterior capsule of 
lens : p, iris. 

accommodation for a near object (1) the position 
and curvature of the cornea remains unchanged; 
(2) the anterior surface of the ciystalline lens 
approaches the cornea and becomes much more 
convex; (3) the posterior surface does not change 
its position, but becomes veiy slightly more con- 
cave. Accommodation, then, depends upon change 
of shape of the ciystalline lens. The tiue e.xplana- 
tion of the mechanism by which this is effected was 
first given by Helmholtz. The ciliaiy muscle, as 
•already stated, has its fixed attachment all round 
within the sclerotic close to the margin of the 
cornea ; and passes outwards and backwards to the 
anterior part of the choroid, close to the ciliary' 
processes. When it contracts, therefore, it draws 
these structures inward ; and with them the outer 
attachment of the suspensoiy ligament of the lens. 
The tension of this membrane is thus relaxed, and 
the elastic lens, whose form as well as position 
is controlled by it, is allowed to assume a more 
spherical shape. YTien the ciliary muscle ceases 
to contract, the converse takes place, and the len.s 
is again flattened as the suspensoiy ligament and 
lens capsule become more tense. With the contrac- 
tion of the ciliaiy muscle is always a‘=sociated a 
contraction of the circular fibres of the iiis, dimin- 
ishing the size of the pupil ; and when the ciliaiy 
muscle relaxes, the pupil enlarges again. Tliis 
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change, though of much less importance than the 
change in shaiie of the lens, is much more easy to 
observe. 

Change of adjustment req^uires a short _ but 
measurable tune ; that from distant to near vision 
requires a little longer time than the converse ; the 
former from a little over one to two seconds, the 
latter about one second. 

As age advances, the power of accommodation 
steadily and quickly diminishes, not because the 
ciliar 3 ’^ muscle gets weaker, but because the lens 
becomes less elastic. This change begins during 
youth, but is not commonlj’ noticed before middle 
life. At ten years of age an object can be seen 
distinctly at less than 3 indies ; at twenty, not nearer 
than 4 inches ; at about forty-live, not nearer than 
10 inches ; at sixty, not nearer than 3 feet. After 
seventy-five, the lens is so unjuelding that accom- 
modation is altogether lost. When the shortest 
distance at which distinct vision is possible ap- 
proaches that at which reading or work is usually 
attempted, the failure of accommodation begins to 
attract attention, and spectacles have to be resorted 
to to compensate for it. This condition has re- 
ceived the name of 2 )rcsbyopia or old sight, but 
must be clearty understood to be perfectlj'- natural 
after the age of forty-five, and in no way to iinpty 
defect or weakness of the eyes. 

The ej’e, regarded as an optical instrument, has 
numerous imperfections ; the more important of 
these must be mentioned. 

Spherical aher ration (see Lens) is in part avoided 
by the iris, which, acting as a diaphragm, cuts 
off all but the central pencil of rays; in part bj' 
the forms of the refracting surfaces, which are 
not truly spherical, but ellipsoidal or lijmerbolical 
— i. e. more curved at the centre than elsewhere ; 
in part hy the constitution of the lens (see above). 
What remains is, like chromatic aberration, for 
which no correction seems to exist, too slight to be 
perceptible. 

Regular Asri'ymnf/m (q.v.) is present in almost 
all eyes, but is generally so small in amount as to 
be of no importance. 

Imperfect Transjmrcnci/ of Media. — The stellate 
arrangement of the lamellaj of the lens is the cause 
of the rayed (or, as we say, star-shaped) appear- 
ance of a point of light. Jlfiwco; volitantes, the 
clear threads or strings of beads often seen in look- 
ing at a bright surface flitting about when the eye 
is moved, are due to the shadows of the minute 
fibres and corpuscles naturally present in the vitre- 
ous humour. 

(4) We must now consider how the image formed 
in the back of the eye by the dioptric media gives 
rise to vision. It is the retina, and only that part 
of it known as the layer of rods and cones (see 
fig. 5), which is directly affected by light. 

Let two marks be made on a sheet of paper about 
3 inches apart horizontally (a cross and a round 
mark to the right of it). Close the left e^'e, and 
holding the paper about a foot from the face, look 
steadily at the cross ; the circle is also visible. 
Now bring the paper graduallj' nearer, keeping the 
right eye fixed upon the cross. The circle soon 
disappears ; but becomes visible again when the 
paper is brought still nearer the ej’e. The blind 
spot m which tlio circle become.s invisible is the 
entrance of the optic nerve; hence we know that 
the nerve-fibres themselves are not sensitive to 
light. Further proof of this Ls given by Purhinje’s 
yfyurc, winch is easilj' pei-ceived as follows : Take 
a candle in a rooiu otlienrtse dark, and holding 
it a .short distance in front and to the outer side of 
one eye, move it from side to side, looking straight 
forward. _ A set of branching dark lines, tlie .shadows 
of the retinal blood-vessels, will be seen (see fig. 4). 
These could not be perceived unless the sensitive 


portion of the retina lay behind the blood-vessels, 
which the nerve-fibre lajmr of the retina does not. 

Stimulation of the retina, however it may be 
caused, gives rise to the sensation of light. (l)hus, 
slight pressure on one side of the ej'eball causes an 
appeai-ance of flashes of light towards the opposite 
side. A sudden blow on the eye, or the indirect 
shock to it of a fall on the head, makes one ‘ see 
stars.’ Electric currents passed through the eye 
similarly cause a sensation of bright fight. But 
true vision is only caused bj' rays of light falling 
upon the retina. 

In what way light affects the layer of rods 
and cones we do not know. Probablj’^ it produces 
some chemical change, which leads to stimulation 
of the nervous elements. A sub-stance called visual 
2 nirple or rhodopsin has been found in the outer 
segments of the rods of some mammals, which is 
bleached on exposure to fight, and restored in dark- 
ness. Photographic pictures of bright objects have 
even been obtained in ej^es of rabbits, &c. by 
means of it. But as it is absent in the most 
sensitive portion of the human retina, it cannot be 
the cliief factor in the production of vision. 

The fovea centralis (see fig. 1) is the part of the 
retina where vision is most acute : as cones only 
are present here, it is clear that thej' are more 
delicately adjusted for their function than the rods, 
which gi'eatly' preponderate at other parts of the 
retina. When the eye looks straight at an object 
(or in technical language j?a:es it), its image falls 
upon this part of the retina. In direct vision, as 
this is called, two black marks on a white ground 
are distinguished as separate when the interval 
between them subtends an angle of about one 
minute at the ej'e. It is found by calculation that 
this angle, prolonged to the back of the eye, pretty 
nearly corresponds to the distance between two 
adjacent cones at the fovea centralis. The vision 
at other parts of the retina (mdircct vision) is very 
much less acute, and less capable of accurate 
measurement. We have only to fix steadilj' one 
letter in a page of ordinaiy print to satisfy our- 
selves in how small an area we can see sufficiently 
distinctly to make out words without morfug the 
eyes, tfhe field of vision, or whole space_ within 
which objects are perceived by an eye while it is 
fixed upon one point, is very' much wider, extend- 
ing in each ej'e to more than 90 degrees from the 
fixation point or eentre to the outer side, _ and 
rather less in other directions. Colour-vision 
is also most distinct at the centre of the field ; 
and it is found that it diminishes more_ rapidly 
towards the outer portions than light-vision, so 
that near the limits of the field colours cannot be 
recognised. 

There must be a certain amount of fight for 
the- purpose of vision. Every one knows that 
it is difficult and painful to discern objects in a 
very faint fight ; and, on the other hand, that on 


very faint fight ; and, on the other hand, that on 
.suddenly entering a brilliantly lighted room from 
the dark, everything appears confused for one or 
two seconds. There is, liowever, a gradual adapta- 
tion of the retina to different amounts of fight. 
Pereons long immured in dark dungeons acquire 
the power of distinctlj’ seeing surrounding objects ; 
while those who suddenly^ encounter a strong light 
are unable to sec distinctly until tli 0 _ shock ivliicli 
the retina has experienced has subsided, and the 
iris has duly contracted. In protecting tl;e retina 
from the sudden effects of too strong a light, the 
iris is assisted by the eyelids, the orbicular muscle, 
and to a certain extent by the eyebrows. More- 
over, the dark pigment of the choroid coat acts as a 
permanent guard to the retina, and_ where it is 
deficient, as in albinos, an ordinaiy fight becomes 
painful, and the protective ajipendages, especially 
tile eyelids, are in constant use. 
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The persistence during a certain time of impres- 
sions made on the retina facilitates the exercise of 
sight. Such persistent impressions are called after- 
images. A momentary impression of moderate 
intensity continues for a fraction of a second ; but 
if the impression be made for a considerable time, 
or be very intense, it endures for a longer period 
after the removal of the object. Thus, a burning 
stick, moved rapidly in a circle before the ej'es, 
gives the appearance of a continuous ribbon of 
light, because the impression made by it at any one 
point of its course remains on the retina until it 
again reaches that point. It is owing to this 
property that the rapid and involuntary act of 
■winking does not interfere with the continuous 
vision of surrounding objects ; and, to give another 
illustration of its use, if we did not possess it, the 
act of reading would be afar more difficult perform- 
ance than it now is, for we should require to keep 
the eye fixed on each word for a longer period, 
otherwise the mind would fail fully to perceive it. 
However great may be the velocity of a luminous 
body, it can always be seen ; but if an opaque 
body move 'svith such rapidity as to pass tlirough a 
space equal to its own diameter in a less time than 
that of the duration of the retinal impression, it is 
altogether invisible ; and hence it is, for example, 
that we cannot see bullets, &c. in the rapid part 
of their fli"ht. In these cases the after-image is 
of similar brightness and colour to the original 
impression, and is known as a 'positive after-image, j 
When the stimulation of the retina is veiy strong, 
or the retina itself in a very sensitive condition — 
e.g. in certain morbid states of the system, and in 
twilight, a ‘negative after-image appears, in which 
. the bright parts of the original impression appear 
dark and vice versA. An image of this kind may 
persist for some seconds or minutes or even longer. 
This physiological phenomenon has probably given 
origin to .many stories of ghosts and visions. 
Thus, if a person has unconsciously fixed his 
eyes, especially in the dusk, on, a dark post or 
stump of a tree, he may, on looking towards 
the gray sky, see projected there a gigantic 
white image of the object, which may readily 
be mistaken for a supernatural appearance. The 
phenomenon is easily seen on lookmg away from 
a bright wdndow after directing the eyes to it 
for some time, when the bars appear as bright 
lines on a dark ground. Negative after-images are 
always of the complementary colour to that of the 
object. Thus, the image left by a red spot is 
green; by a violet spot, yellow; and by a blue 
spot, orange. 

(5) Each eye can be moved from its ordinary 
position, looking straight forward, through an 
angle of nearly 60 degrees downwards, and of 
35 to 45 degrees in other directions. But one 
eye never moves •without the other. Two series 
of associated movements have to be distinguished : 
movements of both eyes in the same direction, 
and movements which converge the eyes, or 
bring the come® of both eyes towards each other. 
When" a near object _ is looked at, the move- 
ment of accoimrrodation is associated with a 
proportionate contraction of the internal recti of 
both eyes, so as to direct the visual axis, or in 
other words the fovea centralis, of each towards the 
object. 

If we suppose the retinm of the two eyes to be 
placed in contact, so that the fovem centrales and 
the vertical meridians correspond, then all points 
which lie together in the two retin® are called 
, corresponding points, and have the property that 
simrrltaneous stimrrlation of both gives nse only to 
a single impression. An object whose inrage falls 
upon corresponding points thus appears single ; 
otherwise it appears double. Hold up two 
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fingers in line in front of the face. When the 
nearer one is looked at, it is seen single, but the 
I farther appears double and somewhat orrt of focus ; 
•when the farther is looked at, it appears single, 
and the nearer is similarly doubled and blurTccl. 
Generally speaking, images of the great majority 
I of the objects in the field of vision of both eyes 
I must fall on non-corresponding points of the two 
retinae'; but as the attention is generally directed 
to the images of the object for which the eyes are 
I accommodated, and as these, falling upon the 
fovese centrales, are much the most distinct, the 
double vision of other objects is seldom noticed. 

In the case of near objects, however, something 
i more is needed to explain single vision. For 
example, take the case of a solid object. The two 
eyes, looking' from different points of view, receive 
j quite different images ; the right eye sees more of 
I the right side, the left eye more of the left. It is 
impossible that the images of each point of the 
object can fall upon accurately corresponding points 
of the two retin®. Yet the appearance presented 
I is that of a single object clearly defined. In this 
case then there must be in the brain-centres a 
power of combining in a single picture images 
which do not accurately correspond. 

Various topics which the reader might perhaps 
have expected to find noticed, such, for instance, as 
‘the appreciation of solid forms by the sense of 
vision,*^ ‘ correct vision with an invei'ted image on 
the retina,' &c., •which belong fully as much to 
metaphysics as to physiology, are discussed in the 
article on Vision. We may also refer those who 
desire information on these points to Professor 
Bain’s treatise on The Senses and the Intellect. 

For the anatomy of the eye, see Quain or other 
standard work. Lubbock in The Senses of Animals 
gives a concise account of the chief types of eyes in 
the Invertebrata. Helmholtz’s PhysMogical Optics 
is the classical Work on the optical aspects of the 
OTe. The larger works on human physiology — e.g. 
Foster, Landois and Stirling — may also be con- 
sulted. 

Diseases and Injuries of the Eye, as might 
be expected from the delicate and complicated 
structure of the organ, are very numerous. But 
as the position of the eye and the transparency of 
its dioptric media give exceptional facilities for their 
detection and study, they are more thoroughly 
understood than those of any other organ. Only 
the most common and important can be referred 
to here. 

Diseases of Coivjunetiva are mainly different 
forms of inflammation, or conjunctivitis. 

(rt) Simple or Catarrhal Conjunctivitis may be 
acute or clironic. In the former case, it is com- 
monly called ‘cold in the eye.’ The white of the 
eye is more or less reddened, and there is an in- 
creased discharge of gummy substance, causing 
the lids to cohere during sleep ; a sensation is 
experienced as of sand or dust in the eyes, and 
tliere is a little increased sensitiveness to light. 
Tlie acute form . generally subsides in a few days 
without leaving any ill effects, unless improperly 
treated ; the chronic form is often obstinate. The 
common popular treatment — viz. tying wet cloths 
or poultices over the eye, cannot be too strongly 
condemned ; it may produce temporarj' relief of 
irritation, but aggravates the inflammation, and 
is very apt to lead to ulceration of the cornea. A 
mild astringent lotion should be used thrice_ or 
oftener in the day (cold tea; boracic acid 10 grains, 
alum 3 grains, to the ounce of water) ; and a little 
simple ointment or fresh butter applied to the lids 
at bedtime to prevent their becoming glued to- 
gether. The chronic fonn often reouires stronger 
remedies, but they should not be used except under 
medical advice. 
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(6 ) Purulent Conjunctivitis resembles the last, but 
is verj^ much more severe, and highly dangerous. 
In its most characteristic forms it is Imown as 
gonorrheal ophthalmia, and ophthalmia neonat- 
orum (eye inflammation of new-horn children). 
To the latter variety about one-third of the blind 
pei-sons in Europe owe their loss of sight. It js 
produced by inoculation of tlie eye irith certain 
irritating discharges ; and the discharge from an 
affected eye will infect any other eye with which 
it comes in contact. The conjunctiva becomes 
intensely red and swollen, and the lids partake 
in the swelling so that they cannot he opened ; 
there is severe huming pain, and after two da3's 
or more a profuse discharge of matter. The 
danger to sight is due to the fact that the cornea 
is extremely apt to he destroyed, wholly or in 
part, before the inflammation subsides. In in- 
fants the disease usuallj' begins on the third day 
after birth, .and is, .as a rme, less severe th.an in 
the adult, hut unfortiinatelj' is often overlooked, 
or reg.arded as of no importance till irreparable 
mischief has been done. Scrupulous cleansing of 
the eyes immediately after birth, preferably with 
corrosive sublimate lotion (1 grain to 8 ounces) 
is the best preventive. When the disease has 
commenced, vei^’' freguent removal of discharge 
and hourly washing with boracio or coiTOsive sub- 
limate lotion should be resorted to. But all such 
cases should at once be put under the charge of a 
medical man. 

(c) Pustular or Phlyctenular Conjunctivitis is a 
form of inflammation veiy frequent in children, 
much less so in adults. It is an indication of a 
lowered state of the general health, and its treat- 
ment must include fresh air and light, good food, 
and cod-liver oil or some other strengthening medi- 
cine. The inflammation does not extend all over 
the white of the ej'e, but is localised in one or more 
sections of it, and is most intense near the margin 
of the cornea, where one or more small rounded 
blebs or pimples may be seen. It is often accom- 
panied in children hy e.xtreme tendeniess to light ,- 
but the tendencj' to this is aggi'avated bj' a 
bandage or darkness. The local tieatment should 
be bathing with boracic acid or some other mild 
astringent lotion ; but, unless the case be very- 
mild, a medical man should be consulted. 

(d) Granular Conjunctivitis, or trachoma, is an 
exceedingly chronic and intractable disease. It is 
sometimes called Egyptian ophtlialmia, having 
been e.xtremely prevalent in the French army in 
Egypt in 1798. In Europe it is most common 
among the Jews and the Irish, but is often trouble- 
some in industrial schools and similar institutions. 
It is encouraged by overcrowding, bad ventilation, 
and other unfavourable hygienic conditions, .and 
is undoubtedly somewhat contagious. It is char- 
acterised by numerous distinct semi-transparent 
elevations on the conjunctiva of the lids, chiefly 
the upper. It often lasts for months or years, and 
is chiefly dangerous on account of the shrinking of 
tlm conjunctiva produced by it, which leads to 
trichiasis. Ectropion (q. v.), and opacity' of the 
cornea. It should always be treated by' a skilled 
medical m.an. 

(c) In Diphtheritic Conjunctivitis there is a ‘false 
membrane’ fonned on the conjunctiva, as in Diph- 
theri.a (q.v.) in other situations. It is happily' 
rare in Britain. 

Diseases of the Cornea. — The most common and 
important are inflammations associ.ated with ulcer- 
ation — i.e. destruction of some of the corneal sub- 
stance. This is replaced when healing takes place 
by imperfectly transp.arent tissue, and results very' 
frequently in grc.at impainnent of vision (irregular 
Astigmatism, q.v.), even where no obvious mark 
remains. The appearances, symptoms, and appro- 


priate treatment of difierent forms and stages of 
corneal ulceration are extremely' various, and can- 
not profitably be discussed here. Skilled medic.al 
adv'iee should always be obtained. It must suffice 
to say that the eyes should-be rested, shaded fioin 
light, and bathed, generally with boracic or cor- 
rosive sublimate lotion. Poulticing or tying up 
the eyes should never be resorted to unless under 
a doctor’s orders, as it is usually still more mis- 
chievous than in conjunctivitis. 

In one form of inflammation of the cornea, called 
interstitial, there is an appearance all over it of 
great haziness or even comjilete opacity', but irith- 
out breach of surface. It occurs usually in boj'hood 
or girlhood, and though alarming in appearance and. 
tedious, generally results in eompfete recovery'. 
Mr Jon.aflian Hutchison first pointed out that it 
is usually a manifestation of congenital sy'philis. . 

The sclerotic is comparatively' seldom ailected bj' 
disease, probably on account of its slight vascularity' 
and comparatively low vitality'. 

The iris is liable to inflammation [iritis), charac- 
terised by severe deep-seated pain, redness of the 
white of the eye, contracted pupil, and much dim- 
ness of sight. The inflammation, if unchecked, 
produces adhesion between the posterior surface 
of the iris and the anterior capsule of the lens, 
which may permanently interfere with vision, or 
even lead ultimately to complete loss of sight. 
Local treatment at the early stage by Atropia 
(q.v.) dilates the pupil and prevents the formation 
of adhesions. Unless the result of injury, iritis 
usually depends on constitutional causes, especi- 
ally syphilis and rheumatism, and treatment of 
these IS of prime importance for its cure. Medi- 
cal aid should be sought at once; for atropia, 
which is most beneficial in iritis, is disastrous in 
glaucoma, a disease which sometimes resembles it 
in m.any of its sj'mptoms. 

The chief disease of the lens is opacity, or 
Cataract (q.v.); it may also be displaced or dis- 
located, eitlier from an anomaly in its develop- 
ment, or as the result of injury'. 

Diseases of the deeper structures of _ the eye 
(choroid, wtreous humour, letina and optic nerve) 
usually' require for their recognition the use of the 
Ophthalmoscope (q.v.). Generally' speaking, they 
are associated with little or no pain, and attr.act tlio 
patient’s attention in consequence of tlie dimness 
of vision they produce. They are much less amen- 
able to treatment in most cases than afl'ections of 
the more superficial parts. 

Inflammation and atrophy' of the choroid occur 
in several forms ; the most distinct are those 
occurring in syphilis, in old age, and in connection 
with hi^i degi-ees of short-si^itedness (progressive 
myopia, see below). 

The vitreous humour rarely if ever becomes 
diseased, except in consequence of changes in the 
cUiary' body or choroid. The abnormal condition 
generally manifests itself in more or less opaque 
tlireads or films, which move with the movements 
of the_ ey'o, and appear to the patient as clouds or 
dark lines interfenng with vision, much more large 
and distinct than the ‘ inuscm volitantes ’ present 
in the normal eye. il 

The retina may be the seat of hemorrhage or j 
of inflammation in many' forms of disease. Tlie 
most common and characteristic retinitis is that 
associated with Bright’s disease (q.y.), which is 
almost alway's of very serious import. Its 
main artery' may' become blocked by' a plug 
carried Into it from the heart or elsewhere (Emhol- 
Csm; see Arteuies, DisEt,v.SE.s or), an accident 
which causes sudden and usually almost complete 
loss of sight. Not unfrequently, too, the retina 
becomes detached from the choroid, cither as the 
result of disease or injury, and floats in the 
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vitreous chamber in, front of its normal position, a 
condition greatly interfering with sight, and most 
difficult to improve. 

The optic nerve may become inflamed [optic 
neuritis), most commonly in consequence of an 
inflammation or tumour of the brain or its mem- 
branes. It may degenerate [optic atrophy) either 
after inflammation or independently of it. In the 
latter case, however, as well as the former, there 
is in the great majority of instances some disease 
of other parts of the nervous system (brain or spinal 
cord). 

Tliere are two diseases chiefly affecting the 
deeper parts of the eye which it is desirable to 
describe at some length, as their course is often 
insidious, and their results when not recognised 
early, most disastrous, while timely interference is 
often signally successful in preserving the sight. 
These are glaucoma and sympathetic ophthalmia. 

Glaucoma occui-s most commonly during or after 
middle life, frequently in persons whose ej’es are 
hypermetropic (see below). It may come on with 
such suddenness and intensity that vision is lost in 
a few hours, or its course may e.vtend over years. 
Always, however, if unchecked, it tends to progress 
till sight is destroyed. Both eyes are usually 
affected, but often one long before the other. In 
many cases there are premonitory symptoms, con- 
sisting in temporary attacks of cloudiness of vision, 
during which the patient, when looking at a light 
(e.g. a gas or candle flame), sees it surrounded by 
coloured rings or halos. During this ‘ premonitory 
stage,’ the vision is perfectly normal between the 
attacks ; but they become more frequent and pro- 
longed, till it is permanently impaired. Variability 
of the symptoms is usually a characteristic feature 
in all stages of the disease. Often in the later 
phases, and always in acute and severe cases, 
much pain is experienced in and around the eye 
affected. The pupil, is large and immobile; tlie 
iris and lens farther forward than normal ; the 
cornea more or less hazy ; and some of the blood- 
vessels of the white of the eye larger and more 
visible than they should be. The most important 
sign of the disease, and the feature on which many 
of its characteristics depend, is increased hardness 
of the eyeball, owing to increase of its contents. 
The exact cause of this increased hardness is not 
fully understood, nor the way in whicli some of the 
symptoms observed depend upon it; but it varies 
with the symptoms, being always more marked 
when the pain .and dimness are at their worst. 
Chronic insidious cases are often mistaken for 
cataract, though the use of the ophthalmoscope 
readily distinguishes between the two conditions ; 
in the most acute cases, the headache, sickness, 
and general disturbance of the system is sometimes 
so severe that the condition of the eyes is over- 
looked, and the disease is looked upon as a ‘ bilious 
attack ’ till the vision is hopelessly destroyed. 

The disease was regarded as absolutely hopeless 
till Von Graefe, in 1857, proved that the removal 
by operation of a portion of the iris of a glaucoma- 
tous eye might arrest the process. This proceed- 
ing [iridectomy), though by no means uniformly 
successful, does good in the majority of case?, and 
has been of enormous benefit. But if too long 
•delayed, it is of no avail for the restoration of 
vision, 

It is of great importance that atropin or bella- 
donna should not be applied to an eye with any 
tendency to glaucoma, as they agpavate the 
disease, and sometimes even produce it. Eserin, 
the active principle of the Calabar bean, has an 
action on the eye antagonistic to atropin, and can 
often keep ' glaucoma in check, though it rarely 
cures it. Pilocarpin, the active principle of Jabor- 
andi, has a similar action. 


Sympathetic Ophthalmia is the name given to a 
fonn of inflammation, chiefly of the iris and ciliaiy 
bod}’, occuiTing in an eye previously healthy in 
consequence of disease or injury of the other. 
Almost, if not quite, invariably the eye first 
aflected has had its coats (cornea or sclerotic) 
perforated ; and the process in the second eye may 
begin at any time, from a fortnight to many years 
after this occurrence. It is an extremely insidi- 
ous disease, sometimes quite painless ; but also 
extremely dangerous, for it often leads to total 
loss of sight. The early symptoms are watering, 
tenderness to light, and dimness of sight, especially 
of near objects. When it begins, there is almost 
invariably irritability and tenderrress to touch in 
the eye which is the origin of the disease. It can 
be absolutely prevented bj’ early rerrroval of the 
eye first affected; but if this be delayed till tire 
inflammation has begun in the second eye, it may 
be useless. An eye which has received a perforat- 
ing wound, particularly in the ‘ciliary region’ — 
i.e. just orrtsrde the cornea — may therefore at any 
subsequent period become a source of danger to 
the other eye ; and if its vision is destroyed there 
can be no doubt that it should be removed. Even 
if some useful sight is retained, this may some- 
times be desirable ; but at all events, every one 
who has suffered frorrr such an injrrry to one eye 
should know that the slightest symptoms of irrita- 
tion or failure of sight in the other should at once 
lead him to seek skilled advice. Kecent researches 
have rendered it probable that this form of inflam- 
mation is caused by micro-orgarrisrns, though this 
is not quite definitely established. 

Errors of refraction are those defects in the 
dioptric media of tire eye which, without diminish- 
ing their transparency, interfere with the forma- 
tion of a retural image in the normal way. 
Astigmatism (q.v.) has already been noticed; 
presbj’opia is the failure of acoomnrodation natural 
to age (see above). It remains to describe myopia, 
or short-sightedness, and hypemnetropia, or long- 
sightedness. In most cases the condition of both 
eyes is alike, or nearly so ; but exceptionally 
there is a considerable difference between them 
( anisometropia ). 

The knowledge of ^ - 

this branch of the sub- ^ 

ject was fir’st systema- 1 

tised and placed on a I I J 

satisfactory basis by J 

Donders (1818-89), "a, ' 

distinguished Dutch 

physician and physio- B /f" p,. 

logist, professor of ’■ 

Physiolo^’ at Utrecht, IW — 

in his work on rinorna- \ *' 

lies of Accommodation NL 

and Refraction of the 

Eye (Eng. trarrs. pub. C 

by Sydenham Society, \ 

1866 ). 

The normal eye itr 

the position of rest is 
adjusted for parallel 
rays — i.e. for a distant . „ 

olii'ppr iTirl hv mpans eye: parallel rays 

onject, ana dj means bronght to .a focus at retina. 

of the accommodation b, Hypcnnetropic eye ; globe 
can be focused for a shortened; parallel rays not yet 
near object. The short- brought to a focus •nhen they 

Sl^jhted e at lest is globe lengthened; parallel rays 

adjusted for divergent brought to a focus in front of 
rays — Le. for a near retina, 
object ; accommoda- 
tion enables it to focus for a still nearer object, 
but it can make no change enabling it to .'ee 
clearly beyond its ‘far point’ — i.e. that for which 
it is adjusted at rest. The long-sighted eye at 
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rest is adjusted for convergent rays, which do not 
occur in nature; accommodation enables it to 
focus parallel rays (from distant objects), or diver- 
gent ra 3 's (from near objects), but not to see so 
near as a normal ej'e of the same age. 

These defects generally depend on an abnormality 
in the length of the antero-posterior diameter of the 
ej-eball; in short-sighted eyes it is greater, in long- 
sighted less than the normal (see fig. 12). They 
can be coirected by the use of suitable glasses ; in 
short-sighted eyes concave lenses are used, which 
render the rays of light falling upon them more 
divergent ; in long-sighted ej’es convex lenses, 
which render the raj's less divergent or convergent. 

Loss of accommodation occurs with the progress of 
5 'ears in such eyes, just as in normal ones, though 
the effects are somewhat different. The short- 
sighted ejm continues to be able to see near at hand 
without spectacles ; but, contrary to the popular 
belief, has no other advantage over the normal 
ejm as age advances, for vision of distant objects 
does not improve. The long-sighted eye in time 
loses the power of seeing even distant objects with- 
out spectacles ; and the higher the degree of long- 
sightedness the earlier the age at which this occurs. 

An abnormal sliape of the eye, on which these 
‘ errors of refraction^ usually depend, is frequentty 
hereditaiy, and is incurable ; it usualty remains 
stationaiy after early adult life, but in some cases 
of myopia, where it is associated with disease of the 
choroid, tends to become worse (progressive or 
malignant myopia ). The object of treatment must 
be to counteract, so far as possible, the incon- 
venience resulting ; and this can generally be done 
bj' the use of spectacles or eyeglasses. No general 
rules can be laid down as to their use, as much 
depends not only on the degree of tlie abnor- 
mality, but on the age and occupation of the indi- 
vidual. If glasses conduce to comfort and to the 
preservation of the sight, no mere regard for appear- 
ance should prevent tlieir being worn. 

Diseases of the Eyelids. — A stye is practically a 
minute Boil (q.v.) formed in the ej'elid, and dis- 
charging at its margin. It should be fomented 
frequently with hot water till it burets. Constitu- 
tional treatment is often desirable, as styes often 
occur, like boils, in groups or series. 

Small rounded swellings (tarsal cysts) often form 
under the skin of the lids, owing to obstniction of 
the duct of a Meibomian gland. They are usually 
painless, but require for their cure the evacuation 
of their contents through a puncture on the inner 
surface of the lid. 

A form of Eczema (q.v.) often occurs at the margin 
of the lids, called blepharitis, most commonty in 
delicate children. It can usually be readily^ cured 
if attended to in time ; but if neglected, as it too 
often is, leads to destniction (blear eyes) or mis- 
direction (trichiasis) of the ej’elashes, and much 
subsequent trouble. It is characterised bj"^ redness 
and jilceration of the edges of the lids, usualty 
masked bj’ crusts adhering to the lashes. Frequent 
removal of these, with the dailj' application of a 
stinuilant ointment (e.g. yellow oxide of mercuiy, 
8 gr.ains to the ounce or simple ointment), and the 
use of tonics generallj' effect a cure. Inversion 
(Entropion, q.v.) and eversion (Ectropion, q.v.) of 
the margins of the lids, and misdirection of the ej’e- 
lashes (trichiasis), so that thej’ mb' against and 
iiritate the cornea, are troublesome affections, 
usually requiring operation for their removal. 

Diseases of the Lachrymal ApparaUts . — A ‘watciy 
eye' (epiphora), when no irritating affection of the 
eye itself is present, usually proceeds from stricture 
of the nasal duct, or some other cause, which pre- 
vents the_ tears from discharging bj- their natural 
channel into the nose. The condition can be 
remedied in most cases by slitting up the canalic- 


ulus (see fig. 7), and passing graduated probes 
through the duct to restore its patenej*. If un- 
attended to, it generally leads sooner or later to 
abscess of the lachrymal sac, with much swelling 
and jiain. 

Injuries . — In no part of the body is there so often 
great disproportion between the severity of an in- 
jury and the amount of pain and irritation it occa- 
sions. A penetrating wound, sometimes causes less 
discomfort than a mere particle of sand beneath the 
eyelid. Any wound or blow affecting the ej’c, 
therefore, particularly if it interfere at all with the 
sight, should be seen by a doctor as speedily as 
possible. Substances thrown against the eye may 
injure it. Quicklime is rapidly destructive to the 
ej’e, slaked lime and mortar less so. When one of 
these, or any other alkaline eaustic, has got into 
the eye, diluted vinegar should at once bo used to 
neutralise it. If it is oil of vitriol ( sulphuric acid) 
or another acid that has been the cause 'of the 
injury, a weak solution of soda may be used in the 
first place to neutralise the acid. After this, sweet 
oil is the best thing to introduce, until the surgeon 
anives. In gunpowder explosions near the ej’e, 
besides the burn, the particles are driven into the 
surface of it, and will cause permanent bluish stains 
over the white of the eye, unless thej’ are carefully 
removed at the time. When chips of glass, stone, 
&c. are driven into the interior of the ej'e, there is 
little hope of its being saved froni destnictive in- 
flammation, though fragments of iron and steel are 
sometimes removed by means of a strong electro- 
magnet, with a successful result. In these and all 
eihex penetrating wounds — i.e, those where the 
cornea or sclerotic is broken through, the possibility 
of subsequent sj’mpathetic ophthalmia in the other 
ej’e must be borne in mind. When onlj’ partially 
sunk into the cornea, as is often the case with 
sparks of cinder or iron, &c., or ‘ fires,’ as they tare 
called, the rubbing of the projecting part on the 
eyelid causes great pain, and the surgeon has not 
much difficulty in removing them. Most commonly 
these, or other ‘ foreign bodies,’ as particles of dust, 
sand, seeds, flies, &c., when not speedily washed 
away bj’ the tears, merelj’ get into the space between 
the ej-eball and the lids, almost always concealed 
under the upper, as it is the larger, and sweeps the 
ej’e. Thej’ cause great pain, from the sensitiveness 
of the papillarj’ surface of the lid, anc( of the cornea 
over which thej’ are rubbed bj’ its movements, soon 
excite inflammation, and their presence, as the 
cause, is apt to be overlooked. The lid must he 
turned round to find them. To do this, pull the 
front or edge of the lid forward bj’ the eyelashes, 
held with the finger and thumb, and at the same 
time press down the back part of the lid with a 
small pencil or kej’, directing the patient to look 
downwards. The lid will readilj’ trim round, when 
the body maj’ be seen about its middle, and may 
be removed with the comer of a handkerchief. 
Another plan, which the pereon himself maj’ trj’, 
■is to pull forward the upper lid by the eyelasliM, 
and push the hashes of tlie lower lid up behind it, 
w’hen the foreign bodj' maj’ be brushed^ out. After 
the bodies are removed, a feeling as if thej’ were 
still there maj’ remain for some time. See BIjTND, 
COLOUn-BLINDNESS. , 

Artificial Eyes are worn for the sake of 
appearance in cases w’here, as the result of disease 
or injurj’, an eye has either been totally In'?!! 
rendered unsightlj’. Thej’ are, moreover, distinctly 
advantageous in cases where a gaping socket is 
liable to iiritation bj’ dust, cold winds, &’c. Tlicj’ 
cannot be used unless the size and prominent ot 
the ej’cball is at least somewhat diminished. Few 
surgeons in Britain recommend them to bo wom 
unless the ej’oball is either cntirclj’ rcniovea 
(enucleation), or has the front part i-emovcd 


EYBBRIGHT 


EZEKIEL 


(abscission), or all the contents extracted (e%-is- 
ceration ) ; for the artificial eye is apt to cause 
in'itation of the sensitive anterior portion of the 
globe, and may lead to the development _ of 
sympathetic ophthalmia (see p. 515). Enucleation 
is the most certain means of preventing this ; hut 
the other operations named above allow- of better 
movement, and give a more natural appearance to 
the eye. 

An artificial ej'e consists of a thin shell, usually 
of enamelled glass, coloured to present as nearly 
as possible the same appearance as the visible part 
of the normal eye. (juite recently Celluloid (q-v.) 
has been used instead of glass, and is said to last 
better, as its surface is not affected by the secre- 
tions ; while it has the advantages that it is not 
brittle, and can easily be pared to fit the socket 
accurately. To obtain a satisfactory i-esult, it is 
necessary either to have the ej^e specially made, or 
to be able to select from a veiy large stock; as 
' colour of iris, size of pupil, tinge of sclerotic, as 
well as curvature of surface and form of margin, 
must be adapted to the particular case. They are 
therefore to be got to most adv'antage in large 
cities, such as London or Paris. 

The eye must not be worn continuously, but 
removed each night and replaced in the morning. 
It is slipped in under the lids, which hold it in 
position. Even when the globe has been entirely 
removed, the muscles, by tlieir attachment to the 
tissues remaining in tlie oi'bit, usuallj’- effect move- 
ments in the same direction, though not of the 
same extent, as those of the normal eye ; and it is 
often difficult for any but a practised observer to 
detect to what the difference between the two is 
due. A single glass eye can rarely be worn more 
than a year without being polished, for the surface 
becomes roughened by the action of the tears, &c., 
and irritates the lids as they rub over it. The 
wearing of a glass eye therefore means an expendi- 
ture of at least one or two pounds a year, and 
is thus out of the power of many poor people to 
whom it would otherwise be 
^ an advantage. 

Eyebriglit {Euphrcma), 
a genus of Scrophulariacem. 
The British species (E. offici- 
nalis) is a root-parasite com- 
mon in pastures and grassy 
uplands, which at the end of 
.summer are gemmed abund- 
/TteR antly with its bright little 

n flo"'®*®- Eroni this general 

I aspect and spotted corolla 

I popular name is derived ; 
I hence, too, the doctrine of 

III signatures ascribed it an 

®fil®^®y i” the treatment of 
ey®'filseaseSj which a mild 
) astringency long aided it to 

maintain. It is the Eu- 
'%// (iu }' ot Milton. 

(( ’ Evlail, a town of 3546 

inhabitants, 23 miles S. of 
Common Eyebright ' Konigsberg by rail. Hei'e 

(Euphrasia o^cinalis). Napoleon encountered the 
allies — Russians and Pnis- 
sians — under Bennigsen, February 8, 1807. Dark- 

ness came on while the contest was still undecided ; 
but as Napoleon had' a considerable force of fresh 
troops close at hand, the allies retired during the 
niglit upon Konigsberg. Their loss is estimated at 
about 20,000; that of the Frencli is set down at 
10,000, but must have been considerably greater. 
*he place is called Preussisch-Eylau, to distin- 
,aish it from Deutsch-Eylan, a tomi of 4574 
inhabitants, 89 miles NE. of Bromberg. 


Eyot (A.S. igoth), a little island in a river, 
especially one overgrown with willows, as in the 
Thames. 

EyrC) Edwakd John, an Australian explorer 
and colonial governor, the son of a Yorkshire 
clergyman, was born in August 1815. Emigrating 
to Australia at the age of seventeen, he prospered 
as a squatter on the Lower Murray, and was 
appointed a resident magistrate and protector of 
the aborigines. In 1840 lie failed in an attempt 
to explore the region between South and Western 
Australia, though he discovered Lake Torrens. 
The task which he had set himself, however, he 
accomplished, in spite of enormous difficulties, in 
1841 (Discoveries in Central Australia, 1845). In 
1846 he became lieutenant-governor of New Zealand, 
and in 1852 of St Vincent in the West Indies. In 
1862 he was appointed governor of Jamaica, where 
in 1865 negro disturbances broke out. The out- 
break was suppressed \vith sharp, stem severity, 
martial law being proclaimed in the disaffected dis- 
trict ; a wealthy mulatto named Gordon, a Baptist 
and member of the Jamaica House of Assembly, who 
had taken a leading part in instigating the rising, 
was hurriedly tried by court-martial, and hanged 
two days after, the sentence having been confirmed 
by Eyre. A commission sent to inquire into this 
case found that Gordon had been condemned on 
insufficient evidence, and Ej're was recalled. On 
his return he was prosecuted by a committee of 
whom John Stuart Mill was the most prominent ; 
Thomas Carlyle, Charles Kingsley, and Sir R. 
Murchison promoted the Eyre defence fund. The 
prosecutions could not, however, be sustained ; and 
eventually in 1872 the government refunded to Eyre 
the costs of his defence. Since his recall he has 
lived in retirement. 

Ejre, Lake, a salt lake of South Australia, 
lying due N. of Spencer Gulf, at an altitude of 79 
feet, and with an area of 3706 sq. m. Except in 
the season of rains, this lake js generally a mere 
salt marsh. It was discovered in 1840 by Eyre. 

Eyre, Justices in. See Assize. 

Eyria Peninsula, on the south coast of South 
Australia, triangular in shape, its base being 
formed by the Gawler Range, whilst its sides are 
washed on the SE. by Spencer Gulf, and on the 
SW. by the Great Australian Bight. It constitutes 
a rich pastoral countrj\ 

Ezekiel (meaning ‘God will strengthen,’ or 
‘strength of God’), one of the Hebrew prophets, 
was the son of the priest Buzi, and along rvitli 
Jehoiachin, king of Judah, was carried captive, 
when still a young man, to Mesopotamia, by order 
of Nebuchadnezzar, about 599 B.C. He was a 
member of the Jewish community which settled on 
the banks of- the river Chebar, and firet appeared 
as a prophet about the year 594, after the remark- 
able vision described in his opening chaptere. His 
prophetic career extended over a period of twenty- 
two years. The date of his death is not recorded. 
—The Book of Ezekiel consists of three great parts, 
dating respectively from before, during, and after 
the siege of Jerusalem : the first (chapters i.-xxiv.), 
composed before the final conquest of Jenisalem 
by Nebuchadnezzar, announces the complete ovei-- 
throw of the kingdom of Judah, on account of its 
increasing unfaithfulness to God, and ewecially its 
perjury in forming an alliance with Egypt after 
accepting vassalage under Babylon ; the second 
(chapters xxv.-xxxii.) threatens the seven sur- 
rounding nations, which were exulting maliciously 
over the ruin of Judah, with divine punishment; 
and the thii-d (chapters xxxiii.-xlviii.) (irophesies 
the future deliverance of the Hebrew nation, the 
rebuilding of Jerusalem, and the vision of the 
temple and its measurement, a symbol of the 
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restored ' theocrac3^ Tliis last portion contains 
certain predictions, usuallj' interpreted as directly 
Messianic, the future deliverer being conceived 
under the form of ‘David, the Good Shepherd’ 
(xxxiv. 23; xxxvii. 24), who shall reign gloriously 
over Israel. The hook is full of magnificent hut 
ai-tificial sj^holism, and of allegories difficult to 
understand; whence St Jerome calls it ‘a lahy- 
rinth of the mj-steries of God,’ and the Jews them- 
selves placed it amon^ ‘ the Treasures ’ — not to he 
read before the age of thirtj'. Some passages, as 
the first and second chapters, reveal a vivid and 
sublime imagination. The authorship of the hook 
has not been seriouslj’' assailed, although the Tal- 
mud asserts that it was written bj’- the Great 
Synagogue, of which Ezekiel was not a member ; 
and Zunz dated it about the j'ear 400 B.C. Keil 
and Kuenen make Ezekiel both its author and 
editor; Ewald detects obvious traces of later 
elaboration, and suggests that the collection and 
combination of the various prophecies into a book 
may not have been the propliet^s own doing. Graf 
believed Ezekiel also the author of part of Leviticus 
{chaps, xviii.-xxiii., xxv., xxvi.), and has been 
followed by manj^ supporters. ‘ Ezekiel,’ accord- 
ing to Welihausen, ‘ is the connecting link between 
the prophets and the Law. He claims to be a 
prophet, and starts from prophetic ideas ; but they 
are not his own ideas — they are those of his pre- 
decessors, which he turns into dogmas. He is bj"^ 
nature a priest, and his peculiar merit is that he 
inclosed the soul of prophecj’ in the bodj’ of a 
communitj' which was not political, but founded 
on the temple and the cultus. . . . Thus arose 
that artificial product, the sacred constitution of 
Judaism. ’ The text of Ezekiel is far from being in a 
perfect condition. It is partly corrupted by glosses, 
Iras partly been retouched by later hands, and may 
often be amended bj' the Septrragrnt yersion. A 
splendid example of Hebrew scholarship is the 
Hebrew text reconstnrcted from the Septrragrnt bj' 
Dr Carl Heinrich Cornill (Leip. 1886). See Dtrlrm, 
Die Theologic dcr Propheten (1875); and the com- 
mentaries by Havernick ( 1843 ), Hitzig ( 1847 ; 2d ed. 
by Strrend, 1880), Fairbair-n (1851), Kliefoth (1864 
et seq.), Hengstenberg (2 vols. 1867 ct scq.), Keil 
(1868; 2d. ed. 1882), Schr oder (1873); ana ISwald, 
Die Propheten dcs Alton Biindcs (Q.d. ed. 1868). 

Ezra (‘help,’ Gr. and Lat. form Esdras), the 
Scribe, the descendant of the high-priest Seraiah 
(who was prrt to death after tire destruction of 
Jerusalem bj' Nebuchadnezzar), fir'st becomes 
known to us_ as living with the Jewish exiles in 
Babjdon drrring the reign of Artaxei-xes Longi- 
manus. With this king he stood so higlr in favour 
that he was commissioned to lead a band of his 
fellow-countrjTrren from Babjdon to Jerasalem (458 
n.c.), there to reorganise the Jews, the descendants 
of tlrosc who retrrrned in the reign of Cj'rus, and 
to_ teach them the Law. Bj' the same decree the 
priests, Levites, arrd temple servants generallj' were 
exempted from all taxation. Ezra’s met care, after- 
Iris an-ival at Jenrsalem, with the Law of God itt 
bis hand (rii. 14), was to annrrl tire marriages that 
the Jews had contracted with the women of the 
surrounding nations. After this nothing more is 
heard of him for thirteen years. In 445 Nehenriah 


came to Jrrdtea as Per-sian governor. He qrricldy 
delivered the struggling cornmunitj^ from external 
pressure, and set ml things in order for the work of 
Ezra. At a great public meeting convened by 
Nehemiah (Neh. viir.-x.) the Law was solenrnly 
read in the ears of the people; and this was 
followed bj'- a second renurreiatron of their foreign 
wives .on the part of those who in the inten-al 
had lapsed into their old habits, bj' the institution 
of the feast of tabernacles — which had not been 
observ'ed according to the Law since the days of 
Joshua (Neh. viii. 17) — ^by a solemn pledge to keep 
Sabbaths and holj' days and to duty observe the 
Sabbatical year, and by the promulgation of ordin- 
ances whereby the expenses connected with the 
temple and its services might be defraj'ed. It was 
a solemn national covenant subscribed b}' the secu- 
lar and spiritual leaders, eighty -five in number, and 
the rest of the people ‘clave unto their brethren, 
their nobles, and entered into a curse, and into an 
oath, to walk in God’s Law.’ After this we read 
no more of Ezra the scribe. 

It was probably during the interval between his 
first and his second appearance that Ezra arranged 
in one collection the books of the Mosaic law (the 
Pentateuch ) as we have it now. The book which 
bears his name was ancientlj' and iustlj’’ regarded 
as forming one book rvith Neheniiah ; and in their 
present shape Ezra and Nehemiah are simplj' the 
continuation of Chronicles (q. v. ). The Book of Ezra 
consists of two portions. Chapters i.-vi. inclusive 
narrate the story of the first band of exiles who re- 
turned to Jerusalem in the reign of Cyrus _about_ the 
j'ear 538; the remainder (chapters vii.-x. inclusive) 
relates the events attendant upon Ezra’s leadership 
of the second band of returning Jewish exiles. Not 
all of this book is written in Hebrew : iv. 8 to vi. 18 
are written in Aramaic, the lingua franea of the 
Semitic world at that epocli of history. The work 
of Ezra began the transition from tlie religion of 
the living Word to the written letter. His services 
in fixing the text of the Law led in later times to 
the legend that he had restored from direct iusnira- 
tion not only the Pentateuch (supposed to have 
been burned in the destruction of Jerusalem), but 
all the rest of the Old Testament, and other holy 
books besides ; and thej’ also formed the foundation 
of the equally fabulous legend of the ‘Great 
Synagogue.’ lie had humbly distinguished himself 
from the prophets (ix. 11 ), and though the greatest 
man in the later spiritual histoi-j' of Israel, ho was 
no prophet in the true sense, but a priest and 
scribe, whose whole heart was set on the sacred 
ordinances, as set down in the ‘book of IMoscs 
written bj- God’s servants the prophets. Yet ui 
later times he was even identified with the prophet 
jMalachi (Targum to Mai, i. 1), and Mohammed, in 
the 9th Surd of the Koran, speaks of Jews of bis 
time who in opiiosition to the Christians held Ezra 
to be the Son of God. See Bible, Esdbas, and 
the commentaries bj" Bertheau (1862), Keil (1870 ; 
Eng. trans. 1873), F. Mk Schultz (1876), and 
Neteler (1877), and the introductions bj’ Bosenz- 
weigllSiC) and Sa.yce (2d ed. 1887); also Eobert- 
Ron Smith, The Old Testament in the Jewish 
Church ( 1881 ), and Welihausen, Prolegomena to the 
Jlistorg of Israel (Eng. trans. 1885). 
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is the sixth letter in the English 
and Latin alphabets. The ori- 
ginal symbol in the Egyptian 
hieroglyphs was the picture of 
a cerastes or homed asp ; the 
horns being represented uy the 
two horizontal bars in our F, 
and the body by the vertical 
stroke (see Alphabet). When 
the Egyptian sign was adopted by the Phoenicians 
it received the name of Van, from the resem- 
blance to a nail or peg. From the Phoenicians 
it passed into the early Greek alphabet as a semi- 
vowel, but at some time previous to the oldest 
extant Greek inscriptions it was difleientiated 
into two characters, one of which, F, had the 
sound of w, and the other, Y, with the name 
upsilon, became a vowel. As early as the 7th 
century B.c. the character F became obsolete 
as a letter in the Eastern Greek alphabet, being 
retained only as the numeral for six (see Di- 
GAMMA). It must, however, as Bentley proved, 
■have been in use when the earlier portions of the 
Homeric poems were written. In tlie Western 
alphabet, which was used chiefly in the Pelo- 
ponnesus, F was retained as a letter till the 5th 
century B.C. From the Chalcidian alphabet it 
was transmitted to Italy, retaining its position as 
the sixth letter, but acquiring in Latin the sound 
of /instead of u or w. 

This sound / is called a labio-'dental fricative, 
and is formed by bringing tiie lower lip into con- 
tact with the upper teeth. Hence it is one of the 
easiest of the consonants to pronounce, and may, 
take the place, under certain circumstances, of any 
of the mutes. Thus, a primitive hh, gh, and dh, 
which respectively become b, g, d in English, may 
be represented by / in Latin. For instance, the 
Sanskrit bhar corresponds to the Englisii bear and 
the Latin fero ; while the Sanskrit bhratar is the 
English brother and the Latin fi-ater. The San- 
skrit dhuma corresponds to the Greek thimios and 
the Latin fiimus; the Sanskrit dvara to tlie Greek 
thiira, the Latin fores, and tlie Englisii door ; the 
Greek ther to the Latin fera and the English deer. 
The Greek chole is the English gall and tlie Latin 
fel. Other correspondences are e.xhibited in the 
Latin /remo, which answers to tlie Greek bixmo ; 
and in frango, where tlie / answers to the aspirate 
ill the Greek rhegnnmi. An f easily lapses into h, 
as is seen in the Italic equivalences faba and haba, 
freus and htreus. So the Spanish hembra represents 
tlie Latin /nubm. An English /usuall}' represents 
a primitive p, as is seen by comparing father with 
pater, fish witli piscis, or foot witli pcs. In four 
and five tlie English f comesponds to a guttural in 
tlie Latin guatiior and gvinqiic. The words 
enough, cough, and laugh, in which gh is pro- 
nounced as f exemplify the tendency of gutturals 
to lapse into the easier sound. The Russians 
regularly change the ditRcult sound of th into /, the 
name Theodore, for instance, becoming Feodor. In 
like manner children sometimes say free and /am 
for three and thumb. 

An Anglo-Saxon / is sometimes lost in modem 
English. Thus, hlaford, hafoc, wif-man, and hus- 


wife have become lord, haioh, woman, and hussy. 
Or / may become v, as in vixen, which is merely 
the feminine oifox. 

The Greek letter was not equivalent in sound 
to the Latin /, but was rather a p followed by an 
aspiration, as in our word up-hill. Thus, though a 
primitive bh becomes 0 in Greek and / in Latin, 
the Romans, when transliterating Greek names, 
were careful to represent 0 by pi and not by /, 
and this distinction is very properly followed in 
English when we write Philip s.na phonetie, instead 
of Filip or fonetic. From erroneous analogy, ph is 
sometimes used in words not derived from the 
Greek, as in tlie case of Adolphus, which represents 
the Teutonic Adolf, and is correctly written Adolf e 
by the French. 

F, in Music, is the fourth note of the natural 
diatonic scale of C. See Music, Scale, Key. 

Faaiii, or Faham (Angrcecum fragrans), an 
orchid, native of Madagascar, &c., prized for the 
fragrance of its leaves, which is owing to the 
presence of Coumarin (q.v.), and resembles that of 
the Tonka Bean and of Vernal Grass. In Mauritius 
an infusion of faam leaves is in gi-eat repute as a 
cure for pulmonary consumption and as a stomachic. 
It has also been imported into France as Isle of 
Bourbon Tea (folia faham), and used in infusion 
and as a source of perfume. 

Fabacete. See Leguminos.®. 

Faber, Cecilia. See Caballero, Feenan. 

Faber, Frederick William, hymn-writer, 
was born at the Yorkshire vicarage of Calverley, 
2Sth June 1814, passed from Shrewsbuij School to 
Hanow, and thence to Balliol College, Oxford, and 
in 1834 was elected a scholar of University College. 
He carried off the ‘ Newdigate ’ in 1836 irith his 
poem, ‘ The Knights of St John,’ graduated with a 
second class the same year, and was elected to a 
fellowship in University College the year aftei'. 
Already he had come under tlie potent spell of 
Newman, and in November 1845, after three years’ 
tenure of the rectory of Elton in Huntingdonshire, 
he followed his master into the fold of Rome. He 
next founded a community of converts at Birming- 
ham as Brothers of the Will of God, hut called 
commonly Wilfridians, as he himself was Brother 
Wilfrid, from his Life of St Wilfrid, published in 
1844. Together with his companions he joined in 
1848 the Oratory of St Philip Neri, and next year 
a branch under his care was established in London, 
which was finally located at Brompton in 1854. 
He was created D.D. by Pius IX. in 1854, and 
died at the Brompton Oratory, 26th September 
1863. Faber uTote many theological work.«, 
stamped by profound learning and lightened by 
unusual grace of style. But his lasting fame will 
rest upon his hj'mns, which have wanned the piety 
of thousands of English-speaking Christians heyond 
their writer’s own communion. ‘The Pilgrims of 
the Night,’ and ‘The Land beyond the Sea,’ have 
been among the most popular hymns of the 19th 
centurj’. A complete collection, containing 150 
hymns', was published in 1862. See the Lives by 
J. E. Bowden (1869), and his brother, F. A. Faber 
(1869). 
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Faber, George Stanley, Anglican divine, 
■was the eldest son of the Eev. Thomas Faher, 
and -was horn at Calverley vicarage, near Brad- 
ford, 25lh October 1773. He entered University 
College, C.Yford, in 1789, and four years later was 
elected Fellow and Tutor of Lincoln College. As 
Ilampton Lecturer for 1801, he delivered the lectures 
subsequently published under the title of Horcc 
Mosakm (1801). In 1805 he became -i-icar of 
Stockton-on-Tees, and, after several changes, 
received in 1832 the mastership of Sherbum Hos- 
pital, near Durham. He died at Sherburn on 27tli 
January 1854. Of Faber’s numerous theological 
works, those upon prophecy have enjoyed the 
greatest popularity. All his writings are marked 
by 'strong masculine sense, extensive classical 
erudition, and a love of hypothesis.’ 

Faber, John (1684-1756). See Engraving, 
p. 381. 

Fabins, the name of one of the oldest and most 
illustrious patrician families of Rome. Three 
brothers of this name successively held the office 
of consul daring tlte seven years dSa^TO s.C. la 
481 the Fabii were decoyed into an ambuscade 
near Rome by the Veientes, with whom they had 
been at war, and, with the exception of one mem- 
ber ( through whom the race was perpetuated ), the 
entire gens, consisting of 306 men, was put to 
the sword. The most eminent of the ge/is were 
Quintus Fabius Rullianus and Quintus 
Fabius M.axlmus Verrucosus. The former was 
the most eminent of the Roman generals in the 
second Samnite war, and was dictator (315), censor 
(304), and six times consul. The latter, who ■was 
live times consul and twice censor, was elected 
dictator (221) immediately after the defeat of the 
Romans at Trasimemts. The peculiar line of 
tactics which he observed in the second Punic war 
obtained for him the surname of Cunctator ( ‘ De- 
layer’). Hanmng on the heights like a tliunder- 
cloud, to n’liioh Hannibal himself compared him, 
and avoiding a direct engagement, he tantalised 
the enemy by the favourite devices of guerilla war- 
fare ; lie harassed them by marches and counter- 
marches, and cut off their straggleis and foragers ; 
and at the same time his delay allowed Rome to 
assemble her forces in greater strength. But this 
‘Fabian policy’ was neither appreciated in the 
camp nor at home ; and shortly afterwards, Marcus 
Minucius Rufus, blaster of the Horse, was raised 
to an equal share in the dictatorship. During his 
fifth consulship Fabius recovered Tarentum (209 
B.C.), which had long been one of Hannibal’s 
impoitant strongholds. He died in 203 B.C. — 
Cunctator Fabius, sumamed Pictor, executed 
in S02 upon the walls of the temple of Salus the 
earliest Roman painting of which we have any 
record. His grandson, Quintus Fabius Pictor, 
was the firet writer of a Roman historj' in prose. 

Fable, as defined by Dr Johnson in his Life of 
Cay, is, ‘ in its genuine state, a narrative in which 
beings irrational, and sometimes inanimate — arborcs 
logiiunttir, non tanUnn ferm — are, for the purpose 
of moral instruction, feigned to act and speak with 
human interests and passions.’ It is thus almost 
sjmonymous with the apologue, and closely allied 
to tlic allegory and the parable, but it need not be 
at all probable in its incidents, its essential motive 
being merely a moral or didactic end effected by any 
means, while its composition is duo to more or le^s 
conscious literary art. In earlier times the name 
was frequently used as synonymous with myth, hut 
this sen'io was dropped when a deeper insight into 
the mental condition of primitive man had revcaletl 
how small a factor conscious fiction was in the 
making of so composite a jiroduct as the mytho- 
logj- of a people. It is usual again to differentiate 


the parable from the fable as especially conveying 
spiritual truths, and not transgressing possibility 
and the actual order of nature ; but, learaig out of 
sight the special exanqiles in the New Testament, 
it is impossible to make so sharp a distinction 
between moral and religious truths. In the eailier 
stages of the history of evei'y people the human 
intellect has emploj’ed itself in rudimentary meta- 
physical speculations, and hence a host of myths 
have ai-isen everj'where of themselves to account 
for natural phenomena, the origin of man, and the 
like, which in inan3^ cases have been preserved. 
These nij'ths are of coui'se quite innocent of moral, 
and, indeed, in the hopeless confusion of a com- 
posite my tholo^’-, are usually strangely inconsistent 
with considerations of nioralitj’, being sui rivals of 
an in-ational state of mind to which they seemed 
natural enough. Side bj- side with this process 
in the mind of many peoples, a i-udimentarj- liter- 
ary facultj' earlj' began to exercise itself, giinng rise 
to real fables. One large class, indeed the most 
important, whether from the point of view of quality 
or of quantity, takes the form of fables about 
beasts, with whom primitive man has no difficulty 
in_ feeling a sense of affinitj'. These again develop 
ndth progressive culture and a gi^owing moral sense 
into the didactic apologue, and thus reach the 
class of fables proper, as being essentiallj- due to 
conscious literary art. These, unlike the myths 
that have grown spontaneously as an attempt to 
find concrete expression for those ideas and impres- 
sions about the relations between man and the 
physical world that lie at the basis of religion, lend 
themselves early to transmission, and have actually, 
as •\ve shall see, travelled round the world. The 
folldore of even the radest people contains many 
complex elements, but it is only as culture begins 
to advance that we find the beginningof the literarj’ 
fable proper, although it remains tiue that a large 
mimber of the folk-tales are more or less perfect 
fables. _ While this is true, it is no less so that it is 
morelj' in half-civilised communities that the fable 
attains its greatest perfection. We find the moml 
apologues so dear to the oriental mind ranging in 
a thousand forms, from the scriptural example of 
Jotham to the elaborate and involved e.xamples 
in the Arabian Nights. 

The old French Fabliaux have little in common 
with fables bejrond a name of similar origin, being 
short tales in verse, essential^ satirical, or rather 
representing human things under the light of a 
ludicrous or onlj' half-serious mocker}'. Of the 
genuine fables of medieval times tlie gi-cater number 
wqre associated with the name of riisop, whom it 
is usual for classical scholais to place in the 6th 
ceutur}'_B.c. Certainly his name occnrs frequcnfly 
in classical literature as that of a fabulist, but tlie 
so-called riisopic fables that liave come down to us 
are far from being Greek in character, to any great 
e.xtent at least. I'he collection formed bv Planudes 
of Constantinople in the first half of the 14th 
ceutut}' has much in common 'with the metrical 
Greek fables of Babrius, who lived most likely in the 
1st century B.C., and again with the Latin fables of 
Phredms, a freedman of Augustus, because the 
nltiinate source of many fables of these and other 
fabulists was the same-^the Buddhist birth-stories 
and other Indian tales, which had long before been 
gradually finding tlieir way westwards through 
-Ai^ab or still more obscure channels. Many of our 
Greek fables arc substantially identical with the 
Buddhist Jntakas, and can be explained on no 
theorj' but that of simple transmission, often witljin 
even historical times. This much at le.ast is certain, 
that a considerable part of the jEsopic fable i cached 
the Greeks from the East, however obscure our 
knowledge of the methods of transmission may yet 
be. The medieval examples of the fable folloiv 
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closely the two Latin versions (1) of Aviainns, 
comprising fables in distichs, rendered at a later 
period into prose, and almost all borrowed from the 
immediate Greek originals bearing the name of 
iEsop; and (2) to a still greater extent a prose 
version of the fables of Phcednis, represented 
in the prologue as a translation into Latin of 
the Greek fAles of jEsop by a certain Emperor 
Eomulus for his son Tiberinus. The Latin Bomuhis 
was enlai'ged about the 11th centuiy by a number 
of fables of quite a different character, bearing in 
the highest degree the stamp of the middle ages, 
and often of Christianity ( as m that of the wolf 
who learns to read), coming in great part from 
India, by way of Byzantium, most frequently badly 
told, usually Very obscure, but often original, well 
invented, and of a veiy popular character, as in 
that of the cat that has put on a stole in order to 
baptise a rat which wishes to remain a Pagan. 
The collection as thus increased originated with- 
out doubt in England, and at an early date was 
rendered in English, and associated without reason 
with the name of Alfred. It was from this lost 
English version that it was translated, in the reign 
of Heniy II., by Marie de France, into elegant but 
somewhat dry French verses. She gave her work the 
name of Isopet, the title of all medieval collections 
of fables, itself really a mere familiar diminutive 
of the name of jEsod, to whom all apologues were 
always attributed. About the same tune an author 
whose name is unknowi rendered into Latin dis- 
tichs the first three books of Ronvulus, comprising 
fifty-eight fables, to which he added two stories, 
one from an unknown source, the other boiTowed 
from the BiscipUna Clericalis of Petrus Alphonsus, 
a converted Jew, whose work — a book of moral in- 
struction, filled with stories of Arab (and ultimately 
Indian ) origin — must have been put together about 
the close of the 12th century. According to custom, 
this collection of fables was connected with the 
name of .Esop ; its pretentious style brought it 
great success, and we liave extant two verse trans- 
lations of the 13th and 14th centuries, the Isopct de 
Lyons and the Isopct II. do Paris— the last called 
also the Isopct- Avionnct, because the translation of 
Esop therein follows that of Avianus. Another 
redaction, by Alexander Neckam (12th century), 
in Latin distichs, was twice translated into verse in 
the Isopct de Chartres and the /sqpct /. de Paris. 
Of these translations the most interesting, because 
the freest, is the Isopct de Lyons; all alike abound 
in misconstructions, to which the obscure language 
of their models lent itself too easily, and from which 
the rhymers extricate themselves as best they can. 

Besides these special collections of fables, the best 
and most original examples, whether in French or 
Latin, are often to be found in the works of the 
moralists, the preachers, and even the historians, as, 
for example, in the lUcits du Mincstrel de Iteims 
(1260), a collection of semi-popular and cuiTCnt 
hearsay traditions, har'ing for its point of departure 
the first Crusade, and loosely connected ndth the 
Holy Land, France, England, and Flanders. From 
the 12th centirry there were often inserted in 
sennons Exempla, or short tales, sometimes edify- 
ing in themselves, sometimes having the character 
of parables or even meny stories, from which the 
preacher at the end extorted a moral. These were 
stories merely Christianised for the ends of edifica- 
tion, and were very frequently nothing more or less 
than time-honoured fables. The collection in French 
by the English Franciscan Nicole Bozon (13th 
century) is particularly rich in such fables told in a 
lively and popular manner. Side by side with these 
fables tx’ansmitted by the clergj' there circulated 
among the people many beast-fables, which, like 
the primitive examples of African and other savage 
peoples, are destitute of any moral aim, but unlike 


thep are due to conscious literary art in depending 
mainly upon a sympathetic and humorous observa- 
tion of certain animals, whose adventures conform 
to their supposed character and their knorni habits. 
A great many of these stories have for their theme 
the struggles between the wolf, the stronger, and 
the fox, the more cunning, which ends ahvays in 
the former being worsted. The great innovation 
which developed out of these a kind of beast-epic 
was the individualising of the heroes and giving to 
them proper names ; the figures with whicli we are 
concerned are no longer a wolf and a fox, but Isen- 
grim and Kaganhard, with their wives Kichild and 
Hersind (later Isengrin, Renard, Bicheut, Hersent). 
Around these principal personages the action centres, 
and beside them we find a crowd of secondary 
actors : Noble the lion, Grimbert the badger, Belin 
the ram, Chanteclair the cock, Couard the hare, 
Tibertthe cat, and Bernard the ass, who throughout 
preseiwe their characters and play consistent parts. 
This ingenious and artistic transformation may 
have originated in the north of France about the 
11th centuiy, but quickly spread over western 
Europe in Latin, German, and Flemish i-ersions, 
and, both from the intrinsic interest of the theme, 
and its adaptability to satirical purposes, as well as 
its admirable artistic treatment, exercised a power- 
ful influence over the popular imagination from the 
dark ages to the age of Cloethe. 

The pure fable of medieval times followed closely 
its venerable originals, as we find them still in our 
Panchatanira, Hitopadcsa, and Kalilah tea Dimnah ; 
but our modern examples have little beyond what 
is external in common with these, for the fable 
has long ceased to be a natural form for literary 
expression in prose or verse. The fables of Prior, 
Moore, and Gay are lively and often graceful 
poems, but they have usui-ped a name to which 
they really possess no claim. Nor are Drj’den’s 
so-called Fables fables at all, however eft'ective ns 
poems they may be. Quite different is the case 
of the gieat master of fabulists, the inimitable La 
Fontaine, who possessed one merit rarer even than 
his exquisite blending of humour and pathos and 
his matchless perfection of foim, in that ‘ infantine 
familiar clasp of things divine’ in which lies hid 
the real essence of the fable. No successor has 
discovered the secret of that exquisite naivete on 
which depends his charm, although the imitatois 
of this new fomi in literature have been countless 
in number. Gellert’s Geiman fables (1746) were 
among the most popular of these, and first attracted 
the great Lessing into imitation. The latter pub- 
lished his famous Faheln in 1759, together with a 
striking essay on the histoiy and meaning of the 
fable in literature, the conclusions of which were 
mostly much more subtle than ahvays sound. Of 
more recent fables the best are a few examples 
among tbe exquisite faiiy-tales of Hans Christian 
Andersen and the prose examples of the Russian 
Krilof : eveiywhere else the making of fables would 
appear to be an art that is lost without hope of 
recovery. 

See the articles iEsop,BEAST-F.VBLES, Bidpai, Fabliaux, 
Folklore, Mythology, and Eeynaed ; also Max Muller’s 
essay ‘On the Migration of Fables,’ in vol. iv. (1880) of 
Chips from a German Workshop ; W. G. Eutlierford’s 
dissertation on ‘ The History of Greek Fable,’ in his edition 
of Bahrim (1883), which is good so far as it goes; but 
especially O. Keller’s ‘ Untersuchungen fiber die Geschichtc 
der Griecliischen Fabel,’ in the Jahrliichcr fiir classische 
Philologie (1861-67) ; Leopold Hervieux, Les Fahulistcs 
Latins dcpuis le Siklc d’ Auguste jusqu'a la fin du Mogen 
Age {2 vols. 1884 ) ; and tlie admirable chapter by Gaston 
Paris, in La Litteralure Franqaisc au Mogen Age (1888). 

Fabliaux, a group of over a hundred coinpqsi- 
tions peculiar to tlie literature of France, consisting 
of metrical tales, usually satirical in quality, written 


FABLIAUX 


FABRTCIUS 


in octosyllabic couplets, the epoch of the production 
of which covere about a century and a half. The 
oldest preserved appeare to be Bichcut ( about 1156) ; 
the greater number belong to the end of the 12th 
and the commencement of the 13th centurj"-; the 
most modern are those of Jean de Condd and of 
Watriquet, at the beginning of the 14th centary. 
Society and literature then underwent a consider- 
able change, and henceforward fabliaux proper 
disappear, being represented during the 15th- 
century on one side by the prose tale, on the other 
bj’^ the farce, whence sprung in the fullness of time 
the modern novel and the comedy. Many of the 
French rhymed stories of the 12th and 13th 
centuries reappear later in the literature^ of other 
peoples, chieny in Italy and England. It is certain 
that Boccaccio and Chaucer, for example, have 
sometimes imitated the French fabliaux, but this 
need not have been necessarily the case, as these 
stories circulated freely orally over all Europe, not 
to speak of their admission into sermons and books 
of edification. 

Undoubtedly most of the stories were of oriental 
and especially Indian origin, man 3 '' bearing dis- 
tinctly the imprint of Buddhism, which has ever 
favoured the method of teaching by parable. 
These stories reached Europe bj' two main 
channels : from Bj'zantium, which received them 
from Sjnia or from Pei-sia, whence they had been 
earned direct from India ; and secondly, from the 
Arabs. The Arab importation took place at two 
widely different points : in Spain, largely bj' the 
mediation of tlie Jews ; and in Syria, at the time of 
the Crusades. In Spain the transmission was 
mainlj’’ literary (through such media as the Dis- 
ciplina Clcricalis) ; in the East, on the contrarj', 
the Crusaders, who lived in intimate contact with 
the Mussulman population, received many stories 
orallJ^ Some of these being of Buddhistic origin 
wore alreadj^ moral and ascetic in character, and 
therefore easily Christianised ; others, under cover 
of the final moral, related adventures that were 
dubious enough, but which were remembered while 
the tedious and not always relevant moral was 
forgotten ; while others again were retained and 
transmitted simply for their wit. The fabliaux 
were, however, witliout exception, strangers to tliose 
great collections transmitted entire from one lan- 
guage to another; thej'^ spring from oral transmis- 
sion and not from books. A few even are due to 
the native invention of their authore. 

Their most general characteristic is their humor- 
ous and comic qualitj', too often involved in 
obscenitj’, and not infrequently falling into the 
most vapid platitude. Many of them are satirical, 
girding especiallj' at certain classes, as villeins 
and clerics, who are made the heroes of amorous 
adventures, now happy, now unhappj^ A few 
ai-e concenicd with religion, and these are incon- 
gruous and in-everent enough. The fabliaux were 
not written for women, no doubt being usuallj' 
recited by the jongleurs when the women had 
left the room ; hence women arc usually pre- 
sented in the most unfavourable colours, whether 
as abandoned in character, or merely as peevish and 
jealous. Thej’ abound in gross sallies, the aim of 
which \yas but a moment’s laugh; j'ot manj' are 
■sweet little stories, vciy well told, .and usu.allj' 
ver 3 ’ moral or yerj- sentiment.al. All have the 
gi’cat merit of p.ainting the real life of their time ; 
not at all of sot purpose, but witliout effort thej’^ 
enable us to penetrate into the he.artbs of nobles, 
clerg>', citizens, or peasants, and they speak to us 
in the familiar tongue of diverse classes of socict 3 ’ 
in Fr.ancc about seven centuries ago. Tlicir 
authors are seldom known. One or two names 
arc Huon lo Boi, author of Vair Palc/roi ; Jc.an 
Bedel, author of Burnt ct Hainirf ; Gautier Ic 


Long; Jacques de Baisieu ; Henri d’Andeli ; Euste- 
benf ; Garin ; Jean le Galois d’Aubepierre, author 
of La Bourse plclne de sens ; and Jean de Cond6. 

All the fabliaux are printed by A. de Montaiglon and 
G. Eayndud in their great lieeueil gcnlral el compht des 
Fabliaux des XIIP et XIY“ Sidcles (Paris, 6 vols. 1872- 
88). See also Gaston Paris, Les Contes orientaux dansla 
Literature Frangaise du Moyen Age (Paris, 1877), and 
pp. 110-116 of La Litturature Frangaise au Moyen Age 
(Paris, 1888); also L.and.'iu, Die Quellen des Dekameron 
(2d ed. Stutt. 1884). 

Fabrctti, Raffaele, Italian antiquary^ and 
arcluBologist, was born at Urbino in 1618. Although 
he devoted himself to law, he was also attracted 
at an e.arly period to antiqi^iarian studies by the 
classical remains of Rome, under Pope Alexander 
VII. he became pap.al treasurer, and subsequentlj’ 
was appointed chancellor to the p.apal embassy .at 
Madrid. After a residence of thirteen j-eara in 
Sp.ain lie accompanied the legate Bonelli to Rome, 
where shortly afterwards he became keeper of tlie 
pap.al archives of the castle of St Angelo. His 
principal works, De Aqttis et AmiceducUbm Vctcris 
Bomec (4 vols. 1680, reprinted with notes and 
additions in 1688), Syntagma de ColumnA Trajani 
(Rome, 1683), works on the aqueducts of Rome 
and the column of Trajan, preceded Ms Inscrip- 
tiomim Antiqxiarum Explicatio (1699). His collec- 
tion of inscriptions, &c. is deposited in the duc.al 
palace of Urbino. Fabretti died at Rome in 1700. 

Fabriano, a city of Italjq at the eastern base 
of the Apennines, 44 miles by rail SW. of Ancona. 
It has a cathedral and the Bossenti museum, but 
is chiefly noteworthj' for its p.aper and parchment 
manufactories, established in 1564. The churches 
and private houses contain many specimens of the 
Fabnano school of painting. Pop. 5593. 

Fabriano, Gentile da, .an Itali.an painter, 
was born at Fabriano about 1348. His lirst teaclier 
in art was, according to one account. Allegretto 
de Nuzio, according to another. Fra Angelico. 
His earliest work was perluaps the decoration of a 
chapel for Pandolfo Malatesta at Brescia. In 1423 
he p.ainted one of his best extant pictures, an 
'Ador.ation of the Kings,’ for the church of the 
Holy Trinity in Florence. To the same period 
belongs a Madonna with Saints ( now in the Berlin 
Museum). A picture of the naval engagement 
between the fleet of Venice and th.at of the 
Emperor Barbarossa, which Fabriano painted for 
the Venetian senate, so pleased them that they 
conferred on him the dignity of a patrician and 
a_ pension of a duc.at per diem for life! This 
picture perished in the fire which destroj’ed the 
ducal palace in 1574. Fabriano next worked at 
Orvieto, but w.as ealled thence bj' Pope M.artin V., 
who cniplojmd him in adorning the cliurch of St 
John Lateral! with frescoes from the life of John' 
the B.aptist. He died at Rome about the year 
1428. Fabriano’s pictures indicate a cheerful and 
joyous nature. He had a childlike love of splen- 
dour and rich oinamentation, but his colouring is 
never cxtravag.ant or meretricious. Sec an article 
bj’ W. F. Stillman in the Century for Julj' 1889. 

Fabriciiis, or Fabrizio, Girolajio, commonly 
called of Acquapendente, from the place_ of his 
birth, nc.ar Orricto, a celebrated anatomist and 
surgeon, was born in 1537. He was the son of 
humble parents, wlio notwitlistanding their poverU' 
sent_ him to the university of Padua, lylierc he 
studied anatomj’ and surgery under Fallopijis. On 
the death of the latter in 1562 Fabricius was 
appointed to the vacant professorehip, a jiost which 
he continued to hold for nearlj' half a centuna 
Harvey, the discoverer of the circulation of the 
blood, was one of his pupils. Fabricius died at 
Padua, 21st hlaj" 1619. He was a laborious 
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investigator of nature, studying the structures of 
animals by the comparative method. In this way 
he treated the eye, the larynx, the ear, the intes- 
tinal canal, the development of the foetus, and many 
other subjects. His cnief contribution to anatomy 
was, however, the discoveiy of the valves of the 
veins in 1574. His Opera Chirurgica ( 1617'), which 
embraced every complaint curable by manual opera-, 
tion, passed through seventeen editions. Albinus 
publisned a complete edition of his anatomical 
and physiological works ( Lej'den, 1738 ). 

Fabricins, Johannes Christian, one of the 
founders of scientific entomologj', was bom at Ton- 
dern, in Sleswick, January 7, 1745, and died at 
Kiel, 3d March 1808. After studying at various 
universities he went to Upsala to work under 
Linmeus, whose ideas and methods he made his 
ouTi. In 1776 he was appointed to the chair of 
Natural History at Kiel, and from that time he 
devoted himself to the development of his system 
of classification of insects, based upon. the structure 
of the mouth. His views are expounded in his 
Systema Entomologim (1775), Genera Insectornm, 
(1776), Philosophia Entomplogica (1778), Mantissa ! 
Insectoruni (1787), and Entomologia Systematica 
(1792). A complete list of his entomological writ- 
ings is given in Hagen’s Bibliotheca Entomologia, 
and an account of his life in Trans. Entomol. Soc., 
vol. iv. (London, 1845). 

Fabroni, Angelo, biogi-aphical writer, was 
bom at Marradi, in Tuscany, 25th September 
1732, educated 1 at Faenza and Rome, and in 1773 
appointed tutor to the sons of Leopold, Grand- 
duke of TuscanjL He died 22d September 1803. ; 
' His Vita Italorum Doctrina Excellcnthim (20 vols. 
1778-1805) contains quite a treasure of infomia- 
tion ; while his Laurentii Medicei Vita (2 vols. 
1784) and Vita Magni Cosmi Bledicei (2 vols. 1788- 
89 ) were reckoned model biographies. 

Fabulous Animals. See Bestiary, Grif- 
fin, Unicorn, &c. 

Fabrail, Kobert, an English chronicler under 
Heniy VII. , was descended from an Essex family, 
and followed his father’s trade as a clotliier in 
London, where he was sheriff in 1493, and seems 
to have died in 1513. Three years later was 
printed by Pynson the first edition of his histoiy, 
'The Chronicles of England and France. It 
begins with the arrival of Brutus, and comes down 
to the battle of Bosworth, reaching in its second 
edition (1533) the death of Hemy VII. From the 
accession of Richard I. it takes the form of a London 
chronicle, and indeed the whole work has little 
value save for some points in the history of the 
city. The best edition is that by Ellis ( 1811 ). 

Facade (Fr.), the exterior front or face of a 
building. Tliis term, although frequently restricted 
to classic architecture, may be applied to the front 
elevation of, a building in any stjde. It is, how- 
ever, generally used with reference to buildings of 
some magnitude and pretensions ; thus, we speak 
of the front of a house, and the facade of a palace. 
Tlie back elevation of an important building is 
called the rear facade, and a side elevation the 
lateral facade. The sides of a court or cortile are 
also called facades, and are distinguished as north, 
south, &c. facades. 

Facciolati,' Jacopo, le.xicogi-apher, was bom 
in 1682 at Torreglia, near Padua, and educated in 
the religious seminaiy at Padua, where be subse- 
quently oecame professor of Theology' and rector. 
He held at the same time the chair of Logic in the 
university. Facciolati directed his attention 
chiefly to the revival of the study of ancient litera- 
ture, and brought out (1715-19) a new edition of 
the Lexicon Undccim Linguarnm or the Calcpine 


Lexicon. In this work he was assisted by his 
pupil and brother-professor, Egidio Forcellini 
(1688-1768), to whom is mainly owing the con- 
ception of a totally new Latin dictionarjL This 
Facciolati continued till his death on 27th August 
1769, and it finally appeared in 1771 (new ed. by 
De Vit, Prato, 1858-87 ; Eng. ed. 2 vols. 1826). 
Facciolati’s Latin epistles and orations are remark- 
able for the Ciceronian purity and elegance of their 
style, and his remarks on Cicero’s writings for their 
solidity, clearness, and taste. See Lives by FciTari 
(1799) and Gennari (1818). 

Facial Angle. See Skull. 

Facility, in the legal terminology of Scotland, 
is a condition of mental weakness short of idiocy, 
but such as makes a person easily imposed upon, 
and easily persuaded to do deeds to his own pre- 
judice. The remedy is Interdiction, which may 
be granted by the Court of Session of its own 
motion, or at the instance of the heir or next of 
kin of the facile person. This is judicial inter- 
diction. When a person conscious of mental 
infirmity places himself under the control of 
trustees, the case is one of voluntary interdiction. 
This interdiction generally takes the form of a 
bond granted by the facile person to the persons 
therein named, who are called the interdietors. 
The object of interdiction is to prevent the facile 
person from granting deeds to his own prejudice, 
and after it has taken place he cannot contract 
without the consent of his interdietors. Even 
without interdiction the deeds of a facile person, 
if to his prejudice, may be set aside if there be 
proof of his having been circumvented or imposed 
on. There is no corresponding term in English 
law. 

Fac-Siliiile (Lat. /acriim simile, *made like’), 
an exact copy, as of handwriting. See Copying. 

Factor, in its most general sense, is the term 
applied to any one who is employed to do business 
for another. In its most frequent use the name 
is applied to an Agent (q.v.) employed to sell goods 
consigned to him by his principal. His remunera- 
tion is called factorage or commission, and such an 
agent a commission-agent or consignee. A broker 
is also an agent of this kind, rewarded by a com- 
mission ; but a factor differs from a broker in this, 
that a factor may buy and sell in his own name, 
and has the possession and apparent ownership of 
the goods consigned, and a lien over them. A 
factor is not entitled to delegate his powers, 
although he may employ a third person in any 
ministerial capacity which he cannot himself fulfil. 
The duty of a factor is to procure intelligence of 
the markets at his residence, of the course of 
exchange, and of the price of goods and the prob- 
ability of a rise or fall ; and to account to his 
principal for his transactions. A factor may pledge 
the goods of his principal for advances made upon 
the principal’s account, or for the duties on the 
goods, but not for advances made upon the factor’s 
account. The Factors Acts, the earliest of which 
was passed in the reign of George IV., enact that 
under certain circumstances factors haring goods 
in their possession, or having possession of bills 
of lading, dock wanants, and similar documents 
refening to goods, shall be deemed oumers of such 
goods, to the effect of giring validity to contracts 
with persons dealing bond fide on the faith of that 
ownership. Factorj’ may be revoked, and falls by 
the death of the principal. The appointment of a 
new factor to do the same act implies revocation 
of the old factorj-. These general principles are 
common to both English and Scotch law. In 
Scotland, however, there are special uses of the 
term factor not known to English practice. Tliere 
the term is applied to an agent managing heritable 
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estates for another, letting farms, drawing rents, 
and the like, in which sense it is nearly sj-nony- 
nious with the English sincard. In Scotland, too, 
the class of factors appointed by the courts for the 
management of the estates of persons under some 
incapacity, where the English courts appoint 
receivers or trustees, has increased so largely in 
recent times as to call into existence a whole 
department of law dealing with their poweiu and 
duties. Such are called Judicial Factoi-s. 

Factor, in' Mathematics. The numbers 6 and 
4 multiplied together make 24 ; hence 6 and 4 are 
called factors of the product 24. All numbers 
except prime numbers are products of two or more 
factors ; thus, 10 = 2 x 5 ; 12 = 3 x 4, or 2 x 6, or 
2x2x3. Every product can be divided by any of 
its factors without remainder ; a factor, therefore, is 
often called a divisor, or measure. 2, 3, 4, 6, 8, 12 
are all factors or divisors of 24. Numbers that 
liave no factor or divisor above unity, such as 2, 3, 
5, 7, 11, . . . 23, &c., are called prime numbers. 
See Numbers (Theory OF). 

Factory Acts, The development of the 
textile industries in Great Britain towards the 
end of the ISth century led to the employment 
of a great many children, sent b 5 ’- the poor-law 
authorities from the southern agricultural counties 
to the water-abounding districts of Derbyshire, 
Nottinghamshire, and Lancashire. These children 
were so ill looked after, and the mills generally 
so overcrowded, that a Board of Health appointed 
in 1796 attributed the prevalence of epidemic 
fevers about Manchester to this cause. _ The sub- 
ieot was taken up bj’' the elder Sir Robert 
Peel, who in 1802 passed the Morals and Health 
Act. The introduction of steam led to the Cotton 
Mills Act of 1819, which fixed the working age 
of children at nine, and the ■working -week for 
them at 72 hours. The Saturday half-holiday did 
not come until Sir John Hobhouse’s Act of 1825. 
Richard Oastler, the ‘Factory King,’ was now 
spreading through the woollen districts of York- 
shire the agitation for the Ten Hours Bill. The 
Cotton Industry Act of 1831 may be called the firet 
Factory Act; but it was carried out very imper- 
fectly, the men being often compelled to support a 
fund out of which tlie employers’ fines were paid. 
Tom Sadler’s Ten Hours Bill of 1832 was lost 
through the opposition of the manufactui'ers ; and 
Lord Ashley’s Bill, which restricted the working 
hours of adults, was met by the appointment, 
under Whig auspices, of a Royal Commission. 
Tlie report of this Commission (1833-34) took the 
Anew of the capitalists, that suclx a restriction 
would so dirainisli production as to put them at 
the mercy of foreign competition. On its recom- 
mendations was based Lord Althorp’s Act of 1834, 
which first made the distinction beriveen children 
and young persons, and began the system of work- 
ing children in relays, so as to permit of daily 
education. The alternate day system (with an 
extension of the horn's for schooling) was further 
developed in the important -Factory Act of 1844. 
A_ uniform working day from G A.M. to G P.M., 
with a fixed 14 hour for meals, was at last estab- 
lished for all protected persons by the Act of 1850. 
JIanual work had been uiminisliing in many trades; 
and in 1801 several restrictions were idaced on lace- 
factories and on bakehouses. The Report of Lord 
Slmftesbury’s Commission of Inquiiy was in 18G1 
well received by the employer's, who were now 
more alive to the advantages connected with sound 
sanitary conditions for labour. Tlie pottcrj- trade 
was first de.alt with in 1804. The Comniis.sion 
also made thorough inquiry into the quo.stion of 
small .shops and workrooms u.sed in connection 
with larger establishments. The legislation whicli 


resulted fronr the Commission’s labour's took the 
double form of a Factory Act Extension Act, 1807, 
and a Workshops Regu'lation Act, 1867, which for 
the fir's! time declared that all work done for 
wages by young persons and women shorrld be 
placed under sirpervision and be subject to distinct 
regulations. Further provisions were made in 
1870 and 1874, birt the local authorities did not 
properly enforce the law. 

Hence the necessity arose in 1876 for the Roval 
Commission on Factory and Workshop Acts, whrch 
reported that previous legislation had been to a 
large extent srtccessful, and that, while some occu- 
pations were still undoubtedly rrnhealthy in spite 
of the sanitary regulations of these acts, the cases 
in which young children were employed in labour 
unfitted for their years, or in whiclr yorrng per-sons 
and women suffer.ed ph.ysically from overwork, had 
become unconrmon. The Commissioners, however, 
proposed large changes in the law, and in particular 
they proposed the consolidation of the law, whiclr 
was accomplished by the Factor}'- and Workshop 
Act, 1878. This gr-eat statute deals with five 
classes of works: (1) Textile factories,^ such as 
cotton-mills; (2) non-textile factories, including 
an immense variety of trades, of whieh iron- 
works, paper-mills, and print- woi-ks are examples ; 
(3) workshops generally, in which mechanical 
power is not used, aird where the employer has 
the r-ight of access and control; (4) workshops in 
which none but women above the age of eighteen 
are employed; (5) domestic workshops, in which 
the work is carried on in a private house, room, 
or place in which the only persons employed are 
member's of the same family dwelling there. In 
some cases — e.g. bakehouses, shipyards, hat- 
works, &c., the place is regarded as a factory or 
a workshop according to the use, or not, of 
mechanical power. In class 1, ■where power is 
used, and the lai'ge majority of workers are women 
and children, the highest degree of regirlation is 
re, ached. In class 2, where the labour is not so 
hard, or the strain of attendance on the movin" 
power not so heavy, the statutory hours of work 
are somewhat relaxed, but education and sani- 
tary provisions are still compitlsoty. In class 3 
register's of childreit and young per-sons, and 
certificiates of age and fitness, are, except in special 
circumstances, dispensed with. In class 4 the 
Irour-s for work and meals may be changed, and the 
sanitary authority is resporrsible for the .sanitary 
state of the shop. In class 5 there is still 
greater elasticity as regards hours for work and 
meals ; the Medrcal Officer of Health insjrects the 
sanitary condition, birt the employment of women 
is entirely unrestr-icted. Straw-plaiting, pillow 
l.ace-nrakin":, glove-rrraking, and some other handi- 
crafts of ali^rt character rrray be carried orr by a 
family in a private hotrse or room, without fixrng 
on tire prernrses the legal liability of a workshop. 
Again, if the manual Tahorrr is exercised only at 
irTcgtilar intcrwals, .and does not fur-nish the 
principal means of living to the family, the house 
will not become a workshop. 

Under the Act of 1878 a ‘ factor}' ’ me.ans a place 
in which machinery is moved by' the aid of .steam, 
water, or other nrechanical power ; a ‘ child ’ nreans 
a person under the age of fourteen ycar-s ; a ‘ young 
per-son ’ ine.ans a per-son between fourteen .and 
eighteen years of ago ; a ‘ wonran ’ rrreans a woman 
of eighteen year's atrd irpwards; ‘parent’ includc-s 
the person havirtg the custody or corrtrol of any 
child; ‘night’ nre.ans the period between 9 I’-M. 
and 0 A.5I. The gener.al sanitary provision a]iph- 
cable to all factories and workshops is that they 
shall be clean, free from oflhrvia, not overcrowded, 
and ventilated so .as to render hanrrlcss, so far as 
practicable, the gases, vapours, dust, iSrc. which 
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are generated in the process and are injurious to 
health. Where anything is wrong, the factory 
inspector gives notice to the sanitary (local) 
autliority. Every factory is to be lime-washed 
once in 14 months, unless painted in oil once in 
7 years, when it must be washed once in 14 
months. The inspector may order fans to be used 
where dust is generated by grinding, glazing, or 
polishing on a wheel. The machinery in a factory, 
and certain other sources of danger, must be 
fenced. Children must not be set to clean any 
part of the machinery while in motion. No work 
is to be done between the fixed and traversing parts 
of a self-acting machine while moved by mechani- 
cal power. The general hours for the employment 
of young persons and women in textile factories 
are 6 a.m. to 6 P.M., or 7 a.m. to 7 P.M., except 
on Saturdays, and on Saturdays 6 A.M. to 12.30 or 
1 P.M. (according to the time allowed for meals), 
or 7 A.M. to 1.30 P.M. Two hours (one of them 
before 3 P.M.) must be allowed for meals on every 
clay except Saturday, on which half an hour is 
sufficient. The employment is not to be continu- 
ous for more than 4J houre without an interval 
of half an hour for meals. The variations on these 
rules for young persons and women in a non-textile 
factoiy, and for young persons in a workshop, are 
that the minimum time for meals is reduced to , 
1^ liour, and the period of continuous employment I 
is extended to 5 hours. As regards children in 
textile factories, they must be employed on the 
system of morning and afternoon sets', or on that 
of alternate clays. Their morning set ends at 1 
P.M., or at dinner-time, if that is earlier; the after- 
noon set begins at 1 p.m., or after dinner, if that 
is later. The Saturday hours for children are the 
same as for others. Neither set is to be continued 
more than seven days, and no child may be 
employed on two successive Saturdays. Under 
the alternate day system, the hours for employ- 
ment and meals are the same as for young persons. 

In workshops in which neither children nor 
young persons are employed the hours for women 
are 6 a.m. to 9 P.M., with 4^ hours for meals 
and absence; and on SaturdaysG a.m. to 4 p.m., 
with hours for these purposes. As regards 
domestic workshops, the actual times for work 
and meals are not fixed, but overtime is pro- 
hibited, and the shops remain' under the sani- 
tary supervision of the local authority. The two 
points fixed by statute with reference to meals 
in factories and workshops generally are : That 
the three classes of children, young persons, and 
women must have their meals at the same hour; 
that during that hour none of them is allowecl 
to remain in a room where the manufacturing 
process is being carried on. In eveiy factory 
and workshop the period of employment, prohibi- 
tions, meal hours,_ and system of children’s labour 
must all be published in a notice put up within 
the premises. Employment of children under ten, 
and of any of the protected classes on Sunday, is 
prohibited. The occupier is also bound to give eight 
half-holidays in every year besides ( in Scotland) the 
sacramental fasts or substituted holidays. In trades 
connected with the retail business the Home 
Secretaiy may authorise the giving of separate 
holidays to different classes of worirers; and in 
other cases (e.g. in provincial towns where Satur- 
day is the market-day ) he may substitute another 
■iveek-day for the Saturday half-holiday. A child 
employed on the morning and afternoon set must 
give one school attendance on each work day, and, 
if employed on the alternate day system, two 
attendances on each non-working day. ' The 
penalty is that the child cannot be employed in 
the following week before the deficiency in .attend- 
ances has been made up. It is the duty of the 


employer to get every week from the teacher a 
certificate of attendance. He may also be obliged 
to pay to the school-manager a sum not exceeding 
3d. a week, or one-twelfth part of the child’s 
weekly wages. A child of thirteen, however, on 
obtaining a certificate of proficiency, will be 
treated as a young person. No child or young 
pereon under the age of sixteen is to be employed 
in a_ factory for more than seven days witliout a 
certificate of age and physical fitness granted after 
personal examination by the medical officer or 
certifying surgeon of the district. When an 
accident occurs in a factoiy or workshop which 
causes loss of life, or prevents the person injured 
resuming work within 48 hours, notice must be 
given to the inspector and the medical officer or 
certifying surgeon, the latter of whom must go at 
once to the premises and report to the inspector on 
the nature and cause of the death or injuiy. 

It is impossible to mention all the special restric- 
tions which the act imposes. For instance, no 
children or young persons are allowed to work at 
silvering mirrors by the mercurial process, making 
white lead, melting or annealing glass. Children 
must not be employed in dipping lucifer matches, 
or dry-grinding in the metal trade. Girls must 
not be employed in making or finishing bricks or 
salt. In glass and earthenware works and otliera, 
certain parts of the works iiiust not be used for 
taking me.als. The Home Secretarj' has power to 
extend such restrictions to other unwholesome 
occupations. Again, where the customs and 
exigences of a trade reqiiire it, the Home Secretaiy 
may alter the hours of labour to 8 a.m. and 8 P.M., 
or even 9 a.m. and 9 P.M. Of the fiist class, litho- 
graphic printing, envelope-making, biscuit-making, 
an<f bookbinding are examples ; of the second, the 
straw-hat making at Luton, and warehouses in 
London and elsewhere. The existing state of 
factory regulation therefore depends largely on a 
series of orders in council outwith the statute. 

The administration of the act is carried on by 
inspectors appointed and paid by government. 
They have large powers of entering factories, 
workshops, and schools, of asking for documents, 
of examining persons on o.ath. A special warrant 
is required to enter a dwelling-house. The cer- ■ 
tifying surgeons appointed by the inspectors are 
entitled to charge for their statutory duties certain 
fees, which are paid by the employer, but which he 
may deduct from w.ages. 

It must be borne in mind that the success of the 
statutory supervision of labour depends gieatly on 
the energy and wisdom of the inspectors, and that 
much of the good done in Great Britain is due to 
such men as Messrs Redgrave and B.aker. The 
appointment of inspectors of artisan training, and 
in certain cases of women, is regarded as im- 
portant. 

Legislation of this kind has been much more 
fully developed in Great Britain than in the 
United States or on the Continent. In the United 
States there is no corresponding system of national 
legislation as to the conditions of factory labour, 
though a certain number of the states have passed 
laws fixing the hours of Labour, &c. in certain 
industries within .their own bounds. Some pro- 
gress has recently been made by continental 
countries, notably by Italy in 1889 ; and an Inter- 
national Labour Conference of delegates appointed 
by various governments was held at Berne in 18S9. 

See the Parliamentary Reports of 1841-42, 18G2-CG, 
1875, and, for the factor}- regulations in the United 
States, Austria, Belgium, &c., those of 1882. Author- 
ities are Von Plener’s Die Englische Fubrilycselz- 
gehung, of uliich Mr Mundella procured a translation in 
1873 ; Engels, Lage der arbeitenden Klasscn in England ; 
Marx, Das Kapital ; Faucher, jStudes snr rAngleterre; 
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Alfred’s Hislory of the Factory Movement; Fielden’s 
Curse of the Factory System; Sadler’s Factory System. 
Keference may also be made to the report ot a Select 
Commitiee on the Shop Hours Kegulation Act of 1886 
(with which the name of Lubbock is associated), and to 
tlie valuable reports from the United States and Europe 
as to hours and regulations of labour, obtained by the 
Foreign Offiee in 1882. The chief inspector makes an 
annual report ( embodying special reports ) to the Home 
Office. In the Local Government Acts of 1888 and 1889 
power is taken to transfer the re.sponsibility in these 
matters from the Horae Office to the new County Councils. 

FacilltC ( Lat. faciila, ‘ a torch ’ ), in Astronomy, 
are spots, brighter than the rest of the surface, 
•which are sometimes seen on the sun’s disc. See 
Sun. 

Faculty, a name formerly applied by philoso- 
phers (Reid, Hamilton, &c.) to each of the priniai-y 
or fundamental powers or functions of the mind. 
But the view on which this nomenclature was 
based is rapidly becoming obsolete. According to 
modern psychology, the mind is a unity, and the 
so-called faculties are the difi'erent specific direc- 
tions or modes in which its energy works. See 
Psychology. For the faculty of a univei-sity, see 
University. 

A Grant of Faculty by the Ordinary is an order 
by the bishop of a diocese to award some privilege 
not permitted by common law. A faculty is neces- 
sary in order to effect any important alteration in 
a church, such as the erection of a gallery or of an 
organ. Without a faculty, a person is not entitled 
to erect a monument ivuthin the walls of a church. 
— The Court of Faculties is a court established by 
Henry VIII., whereby authority is given to the 
Archbishop of Canterbury and his successors to 
grant dispensations and faculties, an authority 
tornierly pertaining to the pope. The sittings of 
the court have always been held at Doctore’ Com- 
mons (q.v.). _ Of late years the court has been 
chiefly occupied with granting licenses to marry 
without publication of banns. See Ecclesiastic.yl 
Courts, License, Marriage, Dispensation. 

Fauces, the solid excrements, the mattere which 
an animal ejects from the lower end of the intestinal 
canal, and in greater part consisting of those 
portions of food which, on passing tlirough the 
alimentary canal, have been rejected as compara- 
tively worthless in the office of nutrition. In the 
higher animals the feces generally contain about 
three-fourths of their weight of water, the remain- 
ing one-fourth consisting in greater part of organic 
remains ; in the case of the ox, sheep, and other 
herbivorous animals, of undigested woody fibre. 
See Digestion, SIanure. 

Facd, John, a Scottish painter, was born in 
1820 at Burley Mill, near Gatehouse-of-Fleet, Kirk- 
cudbrightsliire, where his father was an engineer 
and millwright. His love of art was manifested at 
an early period, and when hardly entered on his 
teens he was in the habit of making tours through 
the villages of Galloway, painting miniatures. In 
1841 he went to Edinburgh, where his talents ulti- 
mately won recognition ; and he was elected an 
A.ll.S.A. in 1847_, an R.S.A. in 1851. His lirat 
picture^ that obtained popularity was ‘ The Cruel 
Sisters ’ ( IS.il ). Since then he has executed, among 
other works, ‘ Shakespeare and Iris Contemporaries,’ 

The Cotter’s Saturday Night,’ and, after settling 
in London in 1864, ‘The Wappenscliaw,’ ‘Tam o’ 
Shunter,’ ‘Haddon Hall of Old,' ‘The Stirrup Cnp,’ 
‘John jVnderson my Jo,’ and ‘The Hiring Fair.' 
In 1880 he rchirncd to Gatchouse-of-Fleet, and his 
most recent pictures have been chiefly landscapes. 

Facd, TnoM.ts, R.A., brother of the preceding, 
was born at Burley Mill, Sth June 1826, and in 
18-12 began his regular art studies in Edinburgh. 
At the Trustees’ Academy ho took several prizes ; 


the first picture he exhibited was a Avater-colonr of 
an incident from the Old English Baivn. Shortly 
after, he discovered his true strength in ‘ Reading 
the Bible,’ a simple subject from Scottish peasant 
I life, and he was made an Associate of the Royal 
Scottish Academy in 1849, in which year he pro- 
duced an interesting work entitled ‘ Scott and his 
Friends at Abbotsford,’ which was engraved by liis 
brother James Faed. In 1852 he removed to Lon- 
don, where his ‘^litherless Bairn,’ exhibited in 1855, 
a popular and taking composition, was declared by 
some critics to be ‘the picture of the season.’ Of 
his subsequent works we need mention onljr ‘ Home 
and the Homeless,’ ‘ The First Break in the Family,’ 
‘ Sunday in the Backwoods,’ ‘ From Dawn to Sun- 
set,’ ‘Baith Faither and Mither,’ and ‘The Last o’ 
the Clan.’ Faed was made A.R.A. in 1861, R.A. 
in 1864, and elected an honorarj' member of the 
Vienna Royal Academy in 1875. 

Faenza, a toivn of Italj', 31 miles SE. of 
Bologna by rail, has an imposing cathedral, a fine 
market-place surrounded with arcades and adorned 
with a fountain, and numerous palaces and eccle.si- 
astical edifices. Its manufacture of glazed and 
coloured earthenware vessels, in Italj'^ called 
‘majolica,’ and in France ‘faience,’ has declined 
in importance, and its chief industries now are 
the making of silk, linen, and paper. Pop. 13,998. 
Faenza, the ancient Favcntia, at one period 'a 
town of the Boii, and afterwards a municipium 
under the Romans, fell under the power of the 
Jlanfredi family ; in 1509 it was captured by Pope 
Julius II. ; and in 1860 it passed, along with tlie 
Emilian provinces, to the kingdom of Italy. 

Fag^ng, a usage in the gi-eat public schools 
of England, in virtue of which the senior boys, are 
authorised to exact a variety of, services from the 
junior boys. A lower form boy has certain duties 
to perform to all the upper fprm boys, ns in stop- 
ping the balls for them when practising cricket — and 
others which he owes to a special master, such 
as stoking his fire and carrying his messages, of 
a more or less private kind. The risk of capri- 
cious exercise of the senior boys’ privileges in 
harassing or humiliating the juniors is sufficiently 
obvious; but, on the other hand, the system is said 
by its defendei-s to make boys handy, helpful, and 
docile, while taking -the nonsense out of bump- 
tious lads. And the argument chiefly relied on in 
its favour is that the relation thus established 
between seniore and juniors prevents bullying. 
The origin of the usage, whicli is prominent in 
tales of school-life, such as Tom Broim’s School- 
days, is sought for in the necessity felt in gieat 
boarding-schools for a scheme of definite relations 
amongst the boj's, so as to secure definite rights 
and immunities during the time wlien they are not 
in the teacher’s presence. A similar usage, called 
Pcnnalism, sprang up in the German univcreities 
in the 17th century; and the freedoms taken, under 
the name of hazing, by sophomore and senior 
students with freshmen in the American colleges 
is somewhat analogous. See Public Schools. 

Faggot-votes, votes manufactured, chiefly for 
county elections, by the nominal sale of property, 
under mortgage or otherwise, so as to qualiij’ the 
holder to vote. The extension of the county 
franchise has left faggot-votes practically no longer 
worth the trouble oi procuring. The term faggpl 
described formerly a person who was hired to fill 
up another’s place at the muster of a regiment, or 
to conceal a deficiency in its strength. 

Fagotto. See Bas.soon. 

Falilun. Sec Falun. 

Falirciilicit, Gabriel Daniel, the improver 
of the thermometer and barometer, was boni at 
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Danzig, 14th May 1686. He was originally 
destined for a commercial career, but he early 
abandoned trade for natural philosophy, and, after 
travelling through Germany and England, settled 
in Holland. About 1714 he conceived the idea 
of using quicksilver instead of spirits of wine 
in the construction of thermometers, by means of 
which the accuracy of the instrument was veiy 
much improved (see Thermosieter). He fixed 
liis freezing-point at 32° to avoid negative measure- 
ments. In 1724 Fahrenheit was elected a Fellow 
of the Royal Society of London ; and the Philo- 
sophical Transactions of that year contain several 
papers by him on points in natural philosophy. 
He died 16th September 1736. 

Faidherbc, Louis Leon CiSsar, French 
general, was born at Lille on 3d June 1818. His 
apprenticeship as a soldier was passed in Algiers 
and Guadaloupe. His activity as a seasoned 
soldier connects him with the history of the French 
colony of Senegal, and with the Franco-German 
war of 1870-71. Proceeding to Senegal in 1852, 
he became two years later governor of the colony, 
and ip that capacity not only reduced to complete 
submission several more or less tributary tribes, 
but also e.xtended the frontiers of the colony by 
the subjugation of the Moorish Trarza in 1858, 
and of the country of Cayor in 1861. Under the 
dictatorship of Gambetta, Faidherbe was summoned 
to France in December 1870, and given command of 
the army of the North. After successfully with- 
standing Manteuffel’s attack near the river Hallue, 
23d December, he was severely beaten near St 
Quentin on 19th January 1871. In that same year, 
after the conclusion of peace, he was despatched by 
the French government to Upper Egypt to study 
the monuments and inscriptions. Faidherbe has 
published various useful books on the language, 
geography, and arclueology of northem Africa, 
chief amongst which are two Collections of 
Numidian Inscriptions (1870-72), Anthropology of 
Algiers ^igraphie Phenicicnne (1873), £c 

Soudan Franqais (1884), a work on Stntgal (1889), 
and treatises on the Poxd Language (1875) and 
the Berber Language (1877). His Campagne de 
VArmte du Nor 'd appeared at Paris in 1871. 

Faience, or Fayence, a general term for 
glazed earthenware and porcelain, derived from the 
town of Faenza (q.v.). 

Faineants Rois (the ‘Do-nothing Kings’), 
the sarcastic designation of the later Meroringian 
sovereigns of France, under' whom the famous 
Mayoi-s of the Palace really governed the country. 
The first of the series was Thieny III. , nominally 
monarch of Burgundy, Neustria, and Austria (i.e. 
Austrasia ) ; the others were Clovis III. , Childebert 
III., Dagobert III., Chilperic II., Thierry IV., and 
Childeric III. The last of these was dethroned in 
730 by Pepin Ic Bref, Mayor of the Palace, who 
caused himself to be formally proclaimed king. 
Louis V., the last of the Carlovingians, and a 
descendant of Pepin le Bref, also received the 
epithet of Faintant. 

Fainting, or Syncope (Gr.), is a condition in 
which, owing to a sudden mental or bodily^ impres- 
sion, the circulation of blood is temporarily arrested 
or very much diminished in force and volume, the 
respiration and the functions of the nervous system 
being likewise suspended. The indications of faint- 
ing to a bystancler are chiefly a sudden pallor, 
accompanied by loss of power over the Fmbs, with 
disappearance of the pulse and movements of. 
respiration ; the eyes are commonly half-open or 
closed, the countenance bloodless, but quite at 
rest, and not indicative of suflering or disturbance : 
the flaccid, motionless condition of all the limbs 
also tends to distinguish simple fainting from 


epilepsy and the other diseases attended with 
spasm; whilst the vanishing of the colour and 
the _ suppression of the pulse make a marked 
distinction between fainting and Catalepsy (q.v.) 
and other forms of Hysteria (q.v.); with which 
disorders, however, fainting may in some cases 
be associated. Minor degrees of fainting, where 
there is no more than a feeling of faintness and 
a little pallor, are also common. The mode and 
origin of fainting and the study of its phenomena 
alike lead to the conclusion that it is primarily an 
impression upon the nervous system, veiy much of 
the same nature as the Collapse, or shock of a 
severe bodily injury ; this reacts, in the first 
instance, on the heart, and through the circulation 
on all the other functions of the body. Fainting 
may end in death, if too prolonged, or if associated 
with disease of the internal organs, and especially 
of the heart. See Heart (Diseases of the). 
Ordinarilj', a person who faints from mental 
emotion, a hot and close atmosphere, or other 
transient cause, is readily restored by being laid 
on the back with the head low, and allowed 
plenty of cool, fresh air. If the patient is or 
can easily be placed in a sitting posture, he is 
often still more quickly brought round bj' making 
him bend forward with the head between the knees. 
The worst possible treatment is to raise him or 
hold him up, the course nevertheless instinctively 
adopted by almost every, one. Any tight articles 
of dress should be loosened, and a stream of cold 
air, or a little cold water, should be directed to 
the face and neck, so as to arouse the respirator 
movements. It is desirable, also, to apply ammonia 
or aromatic vinegar to the nostrils ; but a more 
effective way of e.xciting the respiration is to com- 
press the ribs and allow them to expand a^ain, 
so as to imitate the 'natural movement. _ A Tittle 
alcohol or sal volatile should be administered if 
the patient can swallow. Care should be taken to 
ascertain that there is no obstruction in the throat 
or air-passages, as suffocation from mechanical 
causes lias been mistaken for fainting, and the real 
origin of the mischief overlooked, with fatal con- 
sequences. Should all other means fail, electricity 
(see Electricity, Medical) will sometimes suc- 
ceed in restoring the respiration and heart’s 
action. 

Faioum. See Fayuji. 

Fair. See Fairs. 

Fairbairn, Andrew M., a learned theologian, 
was born in Edinburgh in 1839, studied at the 
university there, and after the rMuisite theological 
tiaining became pastor of an Evangelical Union 
church at Bathgate, from which he obtained leave 
of absence to pumue his studies in Germany. 
After his return he preached in Aberdeen until 
his able theological writings earned him in 1878 
the principalship of the Congregational College 
at Aiiedale near Bradford. In the same year he 
was made D.D. by his own university, and in 
1881-83 he was Muir lecturer there on compara- 
tive religions. His brilliant and learned essays in 
the Contemporary Jtcvieio early attracted attention, 
and his Studies in the Philosophy of Religion and 
History (1876), Studies in the Life of Christ (1880), 
Christianity in the First and Nineteenth Centuries 
(1883), The City of God (1883), and Religion in 
History and in the Life of To-day ( 1884) established 
his reputation as one of the profoundest religious 
thinkers of his day. In 1888 he was appomted 
principal of Mansfield College, a Congregationalist 
college at Oxford. 

Fairbairn, Sir William, was bom at Kelso, 
in Roxburghshire, 19th Febmarj' 1789. Haring 
got some plain schooling, he was apprenticed ( 1804 ) 
to an engine-wright at Perej' Main CoUierj', North 
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Shields. Here he was assiduous in self-improve- 
ment, gained a knowledge of mathematics, read 
extensively, and made the acquaintance of George 
Stephenson, which was continued through life. 
His apprenticeship over, he moved about a good 
deal, till in 1817 he started business on his own 
account in a humble way in Manchester. It was 
a struggle in which, without money or connec- 
tions, only gi'eat abilities and perseverance could 
succeed. The firet great improvement introduced 
by Fairhaim was the substitution of iron for wood 
in the shafting of cotton-mills, and the substitution 
of light for heavy shafting where metal was already 
in use. Tliis extended his reputation, and ordeis 
flowed in faster than they could be executed. 
Fairhairn was amongst the earliest of the iron ship- 
builders, his plan of using iron boats on the Forth 
and Clyde Canal being the firet suggestion in this 
direction ; and in their constniction he originated 
various improvements. His works (1835) at Mill- 
wall, Lonclon, turned out several hundred vessels, 
but, as the3' did not prove a financial success, he 
parted with them, after fourteen j'ears’ experience, 
at a loss. In 1834-35 Fairhaim and Mr E. Hodg- 
kinson were invited bj' the British Association to 
seek out the cause of certain supposed defects in 
the iron produced by hot-blast furnaces. About 
the same time Fairbairn tested the strength of the 
various kinds of iron of Great Britain. 

The first idea of a tubular bridge across the Menai 
Strait is due to Robert Stephenson, but its realisa- 
tion was largelj' the work of Fairbairn. Stephen- 
son’s idea was a circular tube, supported bj^ chains ; 
but the Britannia and Conway bridges are rect- 
angular structures, without chains, invented and 
designed by Fairbairn (see Bridge, Vol. II. p. 440). 
He patented his design, and erected more than a 
thousand bridges upon this principle. He devised 
improvements in connection with steam-boilers and 
other steam machineiy, and was the inventor of a 
tubular crane. He aided Joule and Sir W. Thom- 
son in 1851 in their investigations of the earth’s 
surface, and guided the experiments of the govern- 
ment committee ( 1861-65 ) in the application of iron 
for defensive puiposes. Fairbairn was a chevalier 
of tlie Legion of Honour, and was created a baronet 
in 1869. _He publislied a good many works and 
papers on iron, bridges, boilers, mills, &o. He died 
at ^loor Park, Surrey, 18th August 1874. See 
his Life by W. Pole (1877), and SmUes’s Lives of 
the Engineers (1862). 

Fairfax. Edward, the translator of Tasso’s 
Jcriisalc/n Delivered, was a son (perhaps a natural 
son) of Sir Thomas Fairfax of Denton, in Yorksliire. 
The j’ear of his birtli is not knomi, but is believed 
to have been about 1580. His life was spent quietlj', 
in literary pm-suits, at Fewston, near Otley, where 
he died in Januaiy 1635. His translation of 
Tasso’s Gcrnsalemme Liberata (1600) was dedicated 
to Queen Elizabeth. For poetical beautj' and 
freedom it has been the theme of universal praise. 
Drj-den ranked Fairfax with Spenser as a master 
df English, and IValler said that he derived from 
Iiim tlic harmqnj’ of his numbei’s. Hallam, much 
less eutliusiastic, saj’s that it lacks the grace of the 
original, tliough not wanting in spirit and vigour. 
Fairfax also wrote a Discourse of Witchcraft ( 1621 ), 
describing how two of his own daughters were be- 
witched. It was published bv hlonckton Milnes 
in the Mtscellanics of the Philobiblon Societj' 
(1858-59). 

Fairfax, Thomas, Lord, genenallj' known as 
Sir Thomas Fairfax, parliamentarj’ general, was 
the son of Ferdinando, Lord Fairfax, and was 
born Januaiy 17, 1612, at Denton, Yorkshire. 
Ho studied at St John’s College, Cambridge, 
and from 1629 sen-cd as a volunteer in Holland, 


under Lord Vere, whose fourth daughter, Anne, he 
married ( 1637 ) shortly after his return to England. 
On the outbreak of the Civil ^Yar in 1642 Fairfax 
espoused the cause of the Parliament, and was 
appointed general of horse under his father, who 
commanded the parliamentary forces in the north. 
He distinguished himself so much by his valour, 
prudence, and energy, especially at hlareton Moor 
(1644), where he was wounded, that in 1645, when 
the Earl of Essex resigned the office of general of 
the parliamentary forces, Fairfax was appointed to 
the supreme command ; but the real ruling genius 
of the army was Cromwell, who had risen to be 
lieutenant-general. In June 1650, on Fairfax’s 
refusal to march against the Scots, who had pro- 
claimed Charles II. king, Cromivell was appointed 
comniander-in-chief in his stead. Fairfax now 
withdrew into private life. After the death of 
Cromwell he laboured for the restoration of the' 
king, and gathered troops to assist General Monk 
against Lambert. He was appointed head of tlie 
commission despatched to the Hague in 1660 to, 
an-ange for the retuni of Charles 11. He died at 
Nunappleton, Yorkshire, 12th November 1671. 
Fairfax wrote several works, prose and poetic, 
including two memoirs on the Civil AYar. See his 
Correspondence (4 vols. 1848-49), and a Life by 
C. E. Markham (1870). 

Fairford, a village of Gloucestershire, 9 miles 
E. of Cirencester, and 26 WSIY. of Oxford. Its fine 
Perpendicular church, built bj' John Tame in the 
16tli century, is famous for its splendid series 
of twenty-eight stained-glass windows, often enn- 
neously attriliuted to Albert Diirer, but really of 
Flemish workmanship. Keble was a native. Pop. 
of parish, 1625. See the Rev. J. G. Joyce, The 
Fatrford Windoivs {iol. 1872). 

Fair Head, or Benmoee, a precipitous pro- 
montory of the north coast of Antrim, Ireland, 
opposite Rathlin Isle, which is 4 miles to the NW. 
It rises 636 feet above the sea, and consists of 
carboniferous strata, overlaid by greenstone columns, 
20 to 30 feet tliick, and 280 to 300 feet high. 

Fairies, Elves, supematural beings, generally 
of human form but diminutive size, a belief in 
whom has been among tlie superstitions of the 
greater portion of the European nations. The 
word elf IS from the Anglo-Saxon wlf which corre- 
sponds to the Danish alf the Icelandic difr, and 
the German edv; but the Germans adopted in the 
17th centuiy c(,f and clfe, from the English for tlie 
same idea. Fairy is properly enchantment, or tlie 
realm of fairj' spirits, fag being originallj' the 
name of the sprites themselves. Fay (Low Lat. 
fata, ‘faiiy ;’ Fr. f^e) is from liat. fatian, ‘fate,' 
and once meant the goddess of destiiy. From the 
01dFrench^ac( = /'de)comes/nmc, ‘enchantment;’ 
whence fairj\ The Celtic f6es or fairies aro 
undoubtedlj' relics of tliose matres and matronce 
which appear on Gallo-Roman inscriptions as 
objects of popular belief. After the transfusion of 
the Teutonic and southern nations the northern 
elves (which were originally of two kinds— the 
light elves, or elves proper, 'and the dark elves, 
or dwarfs) became mixed up with their Celtic 
kindred, the fairies, in inextricable confusion. 

Tracing hack the antecedent history of this wide- 
spread belief, various fanciful theories have been 
suggested to explain its origin and growth ; most 
of which cannot be accepted as .satistactorj’. But, 
like many other survivals of superstition, it is 
probably to bo connected with the mj'thological 
conceptions of the Greeks and Romans ; some folk- 
lorists referring the faiiy to the Parcre or Fates of 

S rimitivo times, who were supposed to rule the 
cstinj' of man. Tlic long occupation of Gaul by 
the Romans familiaivcd its natives with their 
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niytholorical conceptions of nymphs and fauns ; and 
indeed these closely resemhle in many pavticv\lais 
the famous fays of the medieval romances. A^ain, 
the native Gauls themselves had a large pantheon 
of topical divinities, and doubtless these became 
fused with the other traditional figures, whether i 
due to creative imagination or to more or less j 
direct transmission, and thus helped to create the 
composite product forming the fairydom of our 
folklore, which through such literaiy mediums as j 
the work of Straparola and the Pentameroiic of I 
Basil has exercised a profound influence upon 
western Europe. Fairies in literature have re- 
ceived the most different treatment : thiis, Boiardo’s, 
Ariosto’s, and Spenser’s fairies are mere diminutive 
men, Avith all the ordinaiy human emotions, while 
in the Oberon and Titania of Shakespeare’s Mid- 
summer Night’s Dream, and in the fairies that 
touched the imaginations of Ben Jonson, Herrick, 
Drayton, and_ even the youthful Milton, we find 
that tlie aerial and supernatural quality is the 
predominant feature in the characterisation. Al- 
together they are more romantic and interesting 
figures, and at the same time in their other-worldly 
conception are more real to the human imagina- 
tion. 

Comparatively modem fairy legends tell us how 
these little beings ijreside at the birth of man ; 
and Ave knoAv hoAV at the birth of Ogier le 
Danois_ sLx fairies attend, five of Avhom give 
good gifts. In those parts of the Avorld Avhere 
there are mountains, mists, dangerous morasses, 
cataracts, and stomiy oceans, ml superetitions, 
being a belief in supernatural agencies, are 
naturally exaggerated, and, from the dangers to 
Avhicli the people are liable from the agencies they 
deem supernatural, the belief takes deep root in 
their minds. Accordingly, in flat and Avell- 
cultii’ated countries like England, the fairy 
superstition is simple and homely, connecting 
itself AA’ith matters of domestic routine, such as 
the SAveeping of the dAvelling-house, the skimming 
of the milk, the preservation of the butter, 
and the like, numerous allusions to Avhich are 
found in Shakespeare. In Scandinavia and the 
Highlands the fairy people are connected Aidth 
storms and convulsions, betray people to tlieir 
death, fly aivay Avith them into the infinite 
cloud-land, or lead them through endless caverns 
Avithin the earth. It has been observed as a 
further distinction that the fairies of the German 
or Teutonic tribes are more harsh, fierce, uncomely, 
or deformed than those of the Celtic nations, 
AA’hich have a tendency rather to the aerial and the 
graceful. Still the amount of common character- 
istics in the superetition throughout Eui'ope is 
enormous. Its peculiarities liaA'e been found so 
much more emphatically displayed in ScandinaAoa 
than elseAvhere as to have suggested the earlier 
and less philosophical A'ieAV that modem fairj'- 
dom is merely a remnant of the old mythology 
of the northern nations, communicated by them to 
a greater or less extent in all the countries OA'er 
Avhich their vikings carried their raA’ages. 

There is a further distinction betAveen the 
fairies of poetic and heroic literature and those 
of popular belief — the former being princes and 
princesses of cIuA-al^', only distinguished from 
human beinra by their superhuman superiority in 
all the qualities Avhich elicited respect in the 
age of chivalry ; Avhile those of popular belief are 
small in stature, sometimes decrepit, and endoAA-ed 
Avith dispositions generally more allied to malignity 
than magnanimity. In Ireland and the High- 
lands they have been spoken of as a A\-andermg 
remnant of the fallen angels, and in the Avest of 
England the pixies are the souls of infants Avho 
died before they Avere baptised. Sometimes they 
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are supposed to be human beings, metamorphosed 
or disembodied, and this form of the superstition 
has made fairjdand a place of purgation for those 
AA-hose sins have condemned them to it. 'The 
analog}' is carried out in the belief that the serA-ices 
of the living can extricate the souls so situated; 
but it is rather through dexterity and courage than 
pure piety that the feat is achieved, and the 
rescues from fairyland form some of the most Avild 
and exciting of the elfin narratives— as, for instance, 
the exquisite ballad of Tamlane. The only dark 
cloud that obscures the brightness of fahydom is 
the periodical necessity of paying a teind to hell — 
a necessity Avhich casts unexpected light upon the 
radical affinities of the fairies, in spite of all the 
seeming gaiety and happiness of their AA'orld. Hence 
their desire for kidnapping human children, in 
order to pay Avith them tfre inevitable tribute. 
Again, they do not possess spiritual souls like men 
and AA’omen, and consequently have no immortality 
of existence — this notion fmms the heart of the 
most exquisite of artistic fairy-tales, the Undine of 
Fouqud. 

There is still another broad distinction into fairies 
that dAvell in the upper air and fairies that dAvell 
AA'ithin the boAvels or the earth, Avhile a third class 
frequent the Avaters. The Scandinavians called the 
fairy inhabitants of the air Avhite elves, those of 
the earth black. Whatever AA'as genial, light, 
playful, and benevolent in the superstition mus- 
tered round the former ; the latter did all the Avork 
that Avas dark, cruel, and rapacious. Naturally 
enough, the black or subterranean kind frequented 
mining distiicts, Avhere they might be seen ex- 
tracting the ore for themselves, and thus un- 
AA'ittin^y leading the miner to rich veins of metal. 
They might be seen in an occasional peep through 
an aperture of a hill in their underground retreats, 
in chambers supported on jasper columns, Avhere 
they Avere stoAA'ing aAvay their ample stores of gold 
and silver. Some of the most exciting tales about 
the Geiman gnome, and the Irish leprechaun, Avho 
AA'as a creature of the same kind, are founded on 
the eflbrts of adventurous mortals to get possession 
of their riches. There exists a legend, occurring in 
nearly identical terms in several countries, AA’hich 
connects some piece of valuable plate belonging 
to a church Avith the underground fairies. The 
story of the horn of Oldenburg is a type of these 
naiTatives. Pictures represent it as a beautiful 
drinking-vessel, in the shape of a hoin, exquisitely 
decorated AA’ith the finest fanciful silver-Avork, in 
the style contemporai’}' AA’jth the richest Gothic 
architecture. The legend is that one day Otbo of 
Oldenburg, being exhausted Avith hunting, and 
A’ery thirsty, exclaimed, ‘ O God, Avould that I had 
a cool drink ! ’ Thereupon there appeared before 
him, as if coming out of the rock, a loA’ely maiden, 
Avlio offered him a drink in the fair}’-hom. He 
made off AA'ith it, and saved himself from eA’il conse- 
quences by bestoAA’ing it on the church. Hence 
tiiese relics are generally in churches ; but one of 
them is still in the possession of an English family, 
and, as their prosperity Avas traditionally believed 
to depend on retaining it, it Avas called the ‘ Luck 
of Eden Hall.’ 

Puck and the juxies belong to the same class of 
beings. Of the elf-folks of ScandinaA-ia, the male 
is old and ill-favoured, but the eA’il element in the 
elf-AA’oman or elf-maid consists in her beauty, AA’hich 
renders her perilous to romantic and loA’elom 
youths, AA’hom she beguiles either AA’ith her OAvn 
charms or by assuming the aspect of their mistress. 
To our OAvn literature belongs one beautiful storA’ of 
this character — the ancient tale of the love betAveen 
‘Tnie Thomas’ and the Queen of Fair}’land, AA’hich 
the genius of some nameless maker has Avoven into 
imperishable A’erse. A common feature, both here 
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and elsewhere, in the stories of fairy-women who 
assume human form and give their love to men, is 
a restriction of some nature which must not he 
broken. All mermaids, lamias, and the like are 
subject to some such conditions. Thus, Melusine 
is once a week again a serjjent from the waist 
do^vnwards, and when her husband breaks her one 
condition and surprises her at her bath, she 
becomes a water-spnte again. 

In Ireland, and also in the Border country of 
Scotland, the fairy superstition has been incor- 
porated into innumerable poetic legends and mystic 
traditions. T. Crofton Croker, in his Fairy Legends 
and Traditions of the South of Ireland (3 vols. 1828), 
presents a full and amusing account of the Irish 
fairies or elves, whicli he describes as ‘ a few inches 
hi»h, airy, and almost transparent in body; so 
delicate in their form that a dew-drop, when they 
chance to dance on it, trembles indeed, but never 
breaks. Both se.ves are of extraordinary beauty, 
and mortal beings cannot be compared with them.’ 
They do not live alone, or in pairs, but always in 
large societies, and are "ovemed by a queen. The 
same author adds : ‘ They are invisible to man, 
particularly in the daytime, and, as they can be 
present and hear what is said, the peasantry never 
speak of them but with caution and respect, term- 
ing them the good people, or friends. They have 
their dwellings in clefts of rocks, caves, and ancient 
tumuli. Every part within is decorated in the most 
splendid and magnificent manner ; and the pleasing 
music which sometimes issues from thence in the 
night has delighted those who have been so for- 
tunate as to hear it.’ There are Irish fairies, how- 
ever, of more special character. Among these are the 
banshee, or female spirit who watches a particular 
family ; the leprechaun or cluricaun, an elf of evil 
disposition, who usually appeai-s as a wrinkled old 
man, and lias a knowledge of hidden treasure ; and 
tlie pooka, a spirit of diabolical disposition, who 
sometimes appearing as an eagle or a black home 
hunies the person he gets possession of to destnic- 
tion. Of similar varieties are the Scottish elves : 
tlie brotmic, or domestic spirit nearly coirespond- 
ing to the Banshee ; and the kelpie, a kind of 
water-home, not unlike the Pooka, and in form 
somewhat analogous to the bein" sung by Leyden 
in his chai-ming ballad, ‘The Gout of *Keeldar’ 
[Minstrelsy of the Scottish Border) : 

' Brown ilw-arf, tlmt o'er the inuirlanil stnij’s. 

Thy n.une to Kecldar tell !' 

‘ The Brown Jl.an of the muirs, who stays 
Bene.ath the heather-bell.' 

Fairies cannot be seen by mortal eyes with 
impunity — it is the main part of FalstaiPs terror 
when he sees his assailants : ‘ They are fairies ; he 
that speaks to them shall die’ [Merry IFives, V. 
V.). But the greatest risk that mortals run from 
the denizens of fairyland is that already alluded 
to, of having their ciiUdren stolen from the cradle, 
and a chan"eling substituted who bears a resem- 
blance to the stolen infant, but is an ugly little 
creature and never thrives. On this theft of a 
maid, who is carried to fairyland, but in the course 
of time returns to her parents, James Hogg founded 
his fine ballad of ‘Kilmeny’ [Queen’s Wake). 

Besides being embalmed in imaginative litera- 
ture, the fairy has a pei-petnal memorial in the 
small, e.xquisitely shaped arrow-heads found .so 
abundantly in northern countries, where they were 
long known as elf-arrows, or bolts with which the 
more malimiant fairies sometimes .slew or injured 
cattle and human beings ; thus, when a poor man’s 
cow or heifer was suddenly aflccted with some 
deadlv and incomprehensible illness, it was said to 
be ‘elf-shot’ See Elt-bolt.s. 

See especially Keightley’s Fairy MythoXoyv (ISoO), and 
the articles DEJio.voLoay, and PoLKLonc; also Kitson’s 


Fairy Tales (1831) ; Halliwell’s Illustrations oflkcFainj 
Mythology of a Midsummer FigMs Dream (1845); 
Sclireiber, Die Fcen in Europa (Freiburg, 1842); llaury, 
Zes F&es dn Moyen Age (Paris, 1843) ; Grimm’s Deutsche 
Mythologie (1835; 4th ed. 18'r5-78; Eng. trans. 4 vols. 
1879-88); and Wirt Sikes, British Goblins (1879); also 
the collections of fairy tales of Grimm, Crofton Croker, 
Von Hahn, J. F. Campbell, Dasent, Ealston, &c. 

Fair Islc« a solitary Shetland island, 24 miles 
SSIY. of Sumburgh Head. It is 3 miles long by 2 
broad, and 3 sq. m. in area, with high rocky clifis 
and promontories, rising in the Sheep Craig to a 
height of 480 feet. Pop. (1861) 380; (1881) 214, 
cliiefly engaged in fishinm or knitting woollen 
ai tides. There are a public school and a Churcli 
of Scotland mission here. At Stromceiler Creek 
was MTecked, in 1588, the Duke of Medina Sidonia, 
admiral of the Spanish Armada. He escaped with 
a few of his crew ; and from these shipwrecked 
Spaniards the natives of Fair Isle are said to have 
acquired tlieir knowledge of the art of knitting 
parti-coloured ivoollen articles. 

Fairs (Fr. foire, from Lat. fcn-iw,_ ‘holidays’), 
great periodical markets, some of which are chiefly 
devoted to one kind of merchandise, while otheis, 
of a wider scope, afford opportunity for most of the 
sales and purchases of a district. Faire have long 
been regularly held in most parts of Europe and in 
many parts of Asia ; but, as they belong rather to 
a state of things which is passing away than to 
modem civilisation, they have not been established 
or have not acquired the same importance in 
America. In Italy, towards the close of the 5th 
century’, we first find authentic accounts of fairs 
specially desimed as marts for commerce, and in 
Greece it has been suggested that at the celebrated 
Greek games trade was no entirely subordinate 
object. Thus, Cicero tells us that as early as the 
age of Pythagoras large numbers of people attended 
the religious games for the purpose of trading ; and 
we know how at Delphi and otlier places a fair was 
held almost evei'v year. In modern Europe they 
appear to have been associated with the churcli 
festivals, which were found to afford convenient 
opportunities for commercial transactions, the con- 
course of people being such as took place upon no 
other occasion. This origin of fairs is commemorated 
in their German name Messen, which is derived from 
the word employed to denote the most soleniii part 
of the church service ( see blASS ). Some festivals, 
from circumstances of place and season, speedily 
acquired a much greater commercial importance 
than othere, and began, therefore, to be frequented 
by buyem and sellei's even from remote parts of the 
world. IVhen the ordinary means of communica- 
tion between countries and opportunities for the 
exchange of commodities were vei'y limited, fairs 
were of great use. Princes and the magistrates of 
free cities found it to their advantage to encourage 
them, and many’ privileges were granted, which m 
some places still .survive. Courts of sinmnaiy 
jurisdiction — commonly’ called in English ‘pie- 
powder’ (Fr. ptied poudrt), from the dusty’ feet of 
the suitors — were establislicd distinct from tlic 
ordin.iry’ courts of the county’ or city, for the jle- 
termination of questions which might arise during 
the fair. In connection with all this the practice 
was nece.s.'-arily' adopted of publicly' proelainnng 
the commencement and duration of the fair, and 
this still subsists where scarcely any’ other vestige 
remains of the old privileges of faire. 

In western Europe the goods e.xposed for sole at 
fail's are chielly’ tliose in respect of which there 
is a frequent change of fa.sIiion. M'hile in sonic 
parts of tlie Continent peraons of all ranks still 
wait for the great yearly fairs to make their prin- 
cipal purchases of clothing and of manufactured 
articles of every description, .such things as corn. 
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wine, spirits, tea, coffee, sugar, tobacco, oil, &c. 
are seldom seen in them. It is otherwise, however-, 
in places on the .outskirts of civilisation ; and 
almost all the produce of great provinces is sold, 
and all that their inhabitants require is bought, 
at such fairs as those of Kiakhta and Rijni- 
Novgorod. In France much of the European com- 
merce of the middle ages was transacted at the 
famous fairs of Champagne and Brie, where the 
merchants of Italy, Spain, and France congregated. 
The British fairs really of much use at the present 
day are those at which horses and live-stock are 
e.vposed for sale, and even these have greatly 
decayed in importance : of these some held on the 
borders of the Scottish Highlands and elsewhere in 
Scotland were wont to he frequented by buyers and 
sellers from aU parts of the kingdom. Such are the 
fail’s or trysts, as they are called, at Falkirk, 
Doune, &c. At other great yearly fairs in the 
south of Scotland lambs and wool are sold ; and 
fairs chiefly for the sale of the annual produce of 
pastoral districts are common in almost all parts of 
the world. 

Of the three annual fairs at Leipzig the most 
important are the Easter and MichaSmas fairs, 
each of which lasts three weeks. The chief articles 
sold are leather, cloth, and furs. The Leipzig 
Book-fair is a fair in name only, being really an 
occasion for the settlement of accounts among 
booksellers and publishers ; it occurs at the time of 
the Easter fair. Next to the Leipzig fairs those 
of Fraukfort-on-Mainc are the most important in 
Germany. The great fairs of Beaucaire in France, 
of Frankfort-on-Maine and Frankfort-on-the-Oder 
in Germany, of Pesth and Debreczin in Hungary, 
of Sinigaglia, Alessandria, and Bergamo in Italy, 
and of Nijni-Novgorod (o-v.) in Russia are among 
the most important in Europe; the last, which 
attracts representatives from all parts of the 
Russian empire, occupying a site comprising 7 sq. 
miles. The fairs of Tanta in Upper Egypt, of 
IGakhta and Irbit in Sibeiia, of Mecca in Arabia, 
and of Hurdwar in Western India are also of 
very great importance. That of Kiakhta is a 
sort of barter-market, where almost all the com- 
mercial transactions between the Russian and 
Chinese empires take place. The fails in Britain 
have latterly sunk for the most part to insignifi- 
cance, and in many instances have entirely dis- 
appeared. They were gatherings adapted to a 
comparatively backward state of society, when the 
provincial stores of goods were few, and the means 
of communication defective. The prevalence of 
good roads, populous towns with dealer’s in miscel- 
laneous wares, and improved methods of transport 
have supei’seded the necessity for the ordinary 
class of . fairs, and in consequence they have 
in some cases degenerated into mere scenes of 
merriment. Such were Bartholomew Fair (q.v.), 
Greemrich Fair, Glasgow Fair, and Donnybrook 
Fair, near Dublin ; all either extinct or nearly so. 
The boisterous merriments at these fairs w-ere of 
old the devices employed as likely to attract a great 
concourse of people ; hence each fair had its sport 
or drolleiy — football, wrestling, yawning, cudgel- 
playing, throwing at cocks, sack-races, flying 
dragons, grinning through hoi-se-collars, mock- 
giants, monstrous fishes, soaped pigs, sinoking- 
matches, eating hot hasty-pudding, whistling, 
wheelbarrow races. At Stourbridge Fair, one of 
the most important in the kingdom, an excellent 
proclamation was issued in 154S hy the university 
of Cambridge in ‘cmngtbefair,’ containing among 
other ‘ comaunds ’ this clause : ‘ No brewer sell into 
the fayer ... a barrell of good ale above tuo shill- 
ings — no long ale, no red ale, no sopye ale, but 
good and halsoine for man’s body, under ye payne 
of forfey ture. ’ It has been remarked that fairs ’were 


established for the most part on the frontiers of 
the kingdom, or on the marches of ancient pro- 
vinces ; or at the foot of high mountains, at the 
beginning or end of the snow-season, which for 
months shuts up the inhabitants in their valleys ; 
or in the neighbourhood of famous cathedrals or 
churches frequented by flocks of pilgrims ; or in the 
middle of rich pastures. A fair at Christ’s Kirk, 
in Aberdeenshire, held in May, when the nights 
are very short, began at sunset, and ended an hour 
after sunrise : it was called ‘ Sleepy Market.’ In 
America the word fair is used rather for what 
would in England be called an industrial exhibi- 
tion, bazaar, or ‘fancy fair.’ See Cornelius Wal- 
ford’s Fans, Past and Present ( 1883 ). 

Fair Trade. See Free Trade. 

Fairy Rings are spots or circles in pastures, 
which are either more bare than the rest of the 
field, or more green and luxuriant. Frequently a 
bare ring appears, like a footpath, with gieen 
grass in the centre, and the circle which the ring 
forms, or of which it might form a part, is often 
some yards in diameter. Apart from supernatural 
hj'potheses, it was sometimes imagined that they 
might be the effect of lightning. Dr Withering 
appears to have been the first, in 1796, to ascribe 
them to the growth of fungi ; and they are now 
known to be due to the outwardly spreading growth 
of the perennial subterranean mycelium of various 
fungi, chiefly' species of Agaricus, even the Common 
Mushrooin {A. canipestris) showing a tendency to 
grow in the same manner. The spot where the 
agaric has already grown is unfitted for its con- 
tinued nourishment, and the mycelium (spawn) 
extends outwards to new soil, the fungus exhaust- 
ing the soil to which it extends for the immediate 
nourishment of grass, but enriching it afterwards 
Iw the highly stimulating products of its own decay'. 
Faiiy rings of large size sometimes occupy the 
same situation for many years. _ The cu’cle is 
almost always imperfect, some accidental obstacle 
having broken the completeness of the e.\panding 
ring of mycelium. 

Faith is used by theologians in various senses. 
It is sometimes taken to denote the mere assent of 
the understanding to a set of facts or of proposi- 
tions set before it; but it is more peculiarly used 
to express the living reception by the heart of the 
‘truth as it is in Christ.’ Some divines have enu- 
merated no fewer than four kinds of faith : { 1 ) 
The faith of mh’acles, or that immediate persua- 
sion of the almighty presence and power of their 
Master, which enabled the early Christians to 
work miracles — a pei’suasion, apparently, which 
might e.xist and issue in astonishing results 
without being associated with moral excellence. 
‘Though I have all faith,’ says St Paul, ‘so th.at I 
could remove mountains, and have not chai’ity, 
I am nothing.’ (2) Historical faith, or the assent 
of the understanding to truth, the evidence of 
which is irresistible, such as we have described 
above. (3) Partial or temporary faith, such as our 
Lord implies in his exposition of the parable of the 
Sower, and as appeared to animate those who, after 
having followed after Christ, turned back .and 
walked no more with him; and (4) Saving faith, 
or tlie pei’suasion of Christian truth wrought in the 
heart by the Holy Spiirit. 

'These distinctions are rather theological refine- 
ments than anything else ; the proper and charac- 
teristic meaning of the term faith in Scripture has 
little to do with any' of them except the la.st. 
‘Faith,’ says the writer of the Epistle to the 
Hebrews, ‘ is the substance of things hoped for, the 
evidence of things not seen.’ It is .'i \i.sion, quality, 
or capacity' of soul whereby spiritual truth is 
apprehended, and spiritual life engendered. The 
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distant is brourfit near by it, and substantially 
appropriated; the unseen is felt to be a realitj-. 
Faith is the organ by -which the soul passes beyond 
the present and the* visible to the eternal and the 
invisible. Still more cbaracteristieally, perhai^s, 
faith is the living affection -which binds the Chris- 
tian to Christ as a Saviour. 

Faith, in the distinctively Christian sense, can 
only exist by the operation of God’s Holj’ Spirit. 

‘ For by gi-ace are ye saved, through faith; and that 
not of yourselves ; it is the gift of God.’ Orthodox 
divines* gr eatly insist on the necessity of this opera- 
tion of the Spirit of God, yet not so as to exclude 
the active co-operation of man. The Pelagian and 
Antinoniian extremes respectively throw out — the 
former the divine, the latter the human element. 
Orthodoxy combines the two, attributing to God 
the effective agency, but to man a real and volun- 
tary concurrence. For the theological contro- 
vereies connected -rrdth faith, reference ninst be 
made to the theological treati.ses of the different 
communions. See ^so Justification. 

Faitlifiill, Emily, born at Headley Rectory, 
Sun-ey, in 1835, earlj' became interested in the con- 
dition of -working-women, and in 1860 founded in 
London a printing establishment where women 
were employed as compositors. The Queen marked 
her approval of the Avork by appointing Miss 
Faithfull printer and publisher in ordinary to Her 
Majesty. In 1863 she started the Victoria Maga- 
zine, in AA’hich the claims of Avomen to remuneratiA’e 
employment Avere set forth ; and in 1868 she pub- 
lished Change upon Change, a novel. Shortly after, 
she appeared as a lecturer, and in 1872-73 first 
visited the United States in this capacity (see Three 
Visits to America, 1884). In 1889 she Avas aAA'arded 
a civil list pension of £50. 

Filitll’hcaling, a system of belief based on 
James, v. 14, that sickness may be treated AA’ith- 
out any medical adi-ice or appliances, if the prayer 
of Christians be accompanied in the sufferer by 
true faith. Dorothea Tnidel, at Maunendorf in 
Sivitzerland, is said to have Avronght marvellous 
cures by faith and prayer alone between 1850 and 
1860 ; but the recent nioi'ement in faA'our of faith- 
healing, AA’hich is especially conspicuous in SAveden 
and in the United States, is mainly the outcome 
of the success attained by Pastor Blumhardt, aa'Iio 
began a similar system of cure at Mottlingen, in 
IVurtemberg. He ultimately resigned his charge, 
and bought a property AA-ith a sulphurous mineral 
spring at Boll, near Goppingen, Avhere his system 
AA-as fully developed in a large and much -frequented 
building specially arranged for his patients. He 
died in 1880, aged seventy-five. See his Life by 
Ziindel (2d ed. Zurich, 1881). There are homes 
for faith-healing, called Bethshan (Heb., ‘house of 
rest’), at various places in Britain and the United 
States. Some divei-sity obtains amongst belicA’cre 
AA-hether the cures are to be accounted miraculous 
or not, and_ Avhether, in addition to the laying on of 
hands, anointing AA-ith oil should be practised. See 
Pecullui People. 

Faitlioriic, MTlliam (1616-91), English en- 
graver, Avhose Avdrks Avere c.atalogued bA' F'agan in 
1888. See Engr.AA’ING, p. 379. 

Faizabad, the cajAital of the central Asian state 
of Badakhshan (q.A’.), stands on the Kokcha, a 
tributary of the Amu-Daria, ISO miles NE. of 
Kabul. It is noted for the rubies found near it. 
— For the Indian toAA’n of this name, see Fa'zauad. 

Fai/.piir, a toAvn of Bombay presidcncA’, about 
200 milc.s E. of Surat, Avith a rei)utation for its dark- 
blue and red dyes and cotton prints. Pop. 9040. 

Fakir, an Arabic Avord meaning ‘indigent’ (not 
to be confused AArith fahih, A’ulgarly pronounced 


jikt, ‘ a pedagogue ’ ), and commonly used to desig- 
nate a member of an order of mendicants or j)enl- 
tents, chiefly in India and the neighbouring coun- 
tiies. In Persia and Turkey the AA’ord is also 
synonymous' AA’ith Dei-A’ish (q.A’.), and in Egj’ptis 
particularly assigned to that class of dervishes 
AA'hich performs zikrs and chants funeral dirges. 
The origin of Fakirism, an institution AA’hich reaches 
back to the most remote antiquity, is lost in myth- 
ical darkness. The common account of the son of 
a mighty raja, Avho, expelled from his home and 
counti’j’ by the cnielty of his father, made a voaa-, 
half in revenge and half in contrition, henceforth 
to roam a beggar through the Avorld, and to AA’in 
proselytes to a life of poverty and self-mortification, 
as most befitting man anil most pileasing to the 
Deity, can hardly be called historical, liie same 
yeanling for rest, for peace and pious contempla- 
tion, for escape from the noise and turbulence of 
the Avorld, has eA’ei-j’AA’here and ahvays led pensive 
minds into retirement and solitude; and constant 
seclusion and ceaseless meditation in India, as 
elseAvhere, produced in all but exceptional minds 
their sad results. Thus abstinence became mor- 
tification and self-torture ; nient.al repose Avas 
turned to niA'stic self-absoimtion or frenzied exalta- 
tion. This leaning of the Hindus to a life of asceti- 
cism Avas fostered by their religion, aa-IucIi enjoins 
various exercises of penance and mortification upon 
the three higher castes in general, but upon the Brah- 
mins in particular. The Ai-orld and its usages liai’e 
no more any claim upon them ; even religious cere- 
monies are no longer necessai-j’ to the ‘ United Avith 
God.’ They go naked, or in filthy rags, receive the 
meanest food only, and that Avithout either demand 
or thanks. Their ethical code consists in the obseri'- 
ance of truth, chastity, internal purity, constant 
repentance, and contemplation of Deity. Fakirism 
seems chiefly to have been framed upon this phase 
of Brahmin’ism, and its adherents Avere not only 
pious men, but occasionally saints, belipA’ed to he 
AA-orkei-s of ‘ miracles ’ and healers of all ills, es])eci- 
ally epilep.sy and sterilitA’. But the halo AAUiich 
from the first surrounded Fakirism, and the ready 
homage offered by the people, attracted to its ranks 
at a very early date many Avhose motives Avere any- 
thing but pure, and Avho under a garb of humility 
and mendicity collected fabulous treasures. Strabo 
already distinguishes these vagabonds from the 
more honest membei-s of their class, and, if Ave may 
trust the travcllei-s'of our OAvn day, the more re- 
spectable element has noAV altogether disappeared. 
Their number Ls variously stated. In the time of 
Tavernier’s A’isits (1643-69) there AA’ere more than 
1,200,000 Hindu and 800,000 Mohammedan /nhte 
in the East Indies, and their present number is said 
to exceed 3,000,000. At times, especially on their 
retum from distant pilgrimages, they are even 
dangerous, as the killing of an unbeliever is siip- 
posed to be an infallible introduction to the glones 
of paradise. They live cither separately as hermits 
or solitary mendicants, or unite in largo gangs, cany- 
ing ai-ms and a banner, beating drums, and sounding 
horns as they approach a toAvn or village. Iheir 
appearance is often disgusting in the extreme ; 
they go naked, besmeared Avitb the dung of the holy 
animal, the coaa-. Some bedeck tlieinselves AA'itli the 
.skins of sei-jients, some Avith human bones ; others 
array themselves in the garb of Avoiiien. Their 
fearful shrieks, and the rollings of their eA’c.«, add 
to the liideousness of their appearance. Imitating 
madmen, they generally end by becoming madiiien. 
Some pass their Avholo lives in iron yagc.s, laden 
AA’ith heavy chains ; some clench their fists till then 
nails giOAV through the hand ; othei-s hold aloft both 
their arnis till they become like Avithcred brniiches; 
AA’hile othei-s, again, tie tbeir hands and feet together, 
and roll head over heels for long di.stanccs— for 
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thousands of miles in some cases, it is said. 
Not the least sad featvive in all this is that these 
religious antics are not confined to men, hut that 
youths and even children of tender age are occa- 
sionally initiated therein. See, among other works, 
the Qanoon-c-Islam, trans. by Herklots (1832). 
Some forms of Christian Asceticism (q.v.) have pro- 
duced types, such as Simeon. Stylites (q.v.), worthy 
to be compared with Mohammedan fakirs. 

Falaise, a town in the French department of 
Calvados, on the Ante, a feeder of the Dives, 23 
miles (by rail 31 ) SSE. of Caen. Crowning a rocky 
platform, with steep cliff or falaise, stands the 
noble rained castle once tbe seat of the dukes 
of Normandy, and the birthplace of William the 
Conqueror. Its donjon keep is Norman, whilst 
‘ Talbot’s ’ Tower is supposed to have been built 
by Talbot, after the captui'e of Falaise by Henry 
V. of England. The town has manufactures of 
cottons, hosiery, and hobbin-net, and dye and tan 
works. At the large suburb of (luibray an imiiort- 
ant horse-fair, established by the Conqueror, is held 
in August. Pop. 8276. 

Falaslias. See Abyssinia. 

Falcon, a maritime state of Venezuela, on both 
sides of the Gulf of Maracaibo, and separated from 
Colombia by the barren Sierra de Perija (4125 feet). 
In the west the country is full of wooded hills ; 
elsewhere the surface is generally level, the coasts 
are flat, and the fertile but unhealtby plain to the 
south of the gulf is covered with lakes and swamps. 
It contains coal, and e.xports goat-skins, coffee, 
cacao, sugar, castor-oil, tobacco, agave-rum, pis- 
tachio-nuts, dye-woods, and timber. The chief 
towns are Maracaibo and Coro (q.v.). Pop. (1886) 
198,260. 

Falcon {Falco), the crowning genus in tlie 
family Falconidte, including numerous species 
which excel even the eagles as birds of prey. They 
are represented in all parts of the world except the 
South Sea Islands, and are almost always distin- 
guished by their carnivorous habit, active life, and 
that evolved hunting talent which has led to the 
frequent use of not a few forms in the sport of 
Falconry (q.v.). The beak is short and strong, 
with a sharp-hooked point and an upper tooth 
fitting into a depression in the lower half ; the 
claws are strong and sharp, and the outer toe is 
rather longer than the inner ; the lower part of the 
leg is covered with a net-like pattern of scales ; the 
regions round about the keen eyes are bare ; the 
wings are long and pointed ; the tail is also long 
and rounded. The falcons are pre-eminent for bold- 
ness, keen sight, and muscuiar power. One is said 
to have traversed the distance between Fontaine- 
bleau and ^lalta, not less than 1350 miles, in 24 
hours ; and the speed attained when in pur.suit of 
jirey has been estimated at 150 miles an hour. 
They are able to soar to an immense height, and 
always endeavour to get above the bird they wish 
to strike. Tlie distinctness of the various falcons 
is much disputed by experts ; the fivefold grouping 
iiere followed is that adopted by Professor A. 
Newton. 

(l)The cosmopolitan Peregrine Falcon (F. pere- 
(frinus ov communis) was formerly a firmly estab- 
lished Britisii species, but, though still persisting in 
some parts, has suflered enormously from unreason- 
able persecution. It is a powerful bird, though 
only about 16 inches long, and is brave and masterly 
in its hunting. In colour the adult is blackish- 
brown to grayish-blue above, and whitish, with a 
reddish shade, beneath. Especially on the lighter 
under surface are seen the dark bars, which in this 
and the gyi'falcons are longitudinal before and 
transverse after the first moult. The female is 
larger and more powerful than the male, with a 


slightly longer body, and decidedly longer wings ; 
she is the ‘ falcon ’ of the falconers, the male is a 
‘ tiercel,’ the more rafous young forms are ‘ red 
falcons ’ or ‘ red tiercels. ’ The peregrine preys 
upon flj'ing birds, such as wood-pigeons, all sorts of 
grouse, pai’trid^es, and plov’ers, or by the seashore 
on puffins, auks, and other marine birds. The 
falconers pit them against herons, and on its own 
account a falcon has been known to attack an 
intiaiding eagle. The cogent argument used against 
extenninators of falcons is that which may be 
urged against any disturbance of the balance of 
nature : that they kill grouse, pheasants, and other 
game-birds is undoubted, but they naturally tend 
to weed out the weaker forms, and thus, unless 
they predominate unduly, do more good than harm. 
Some even regard the grouse disease as a nemesis 
of the destruction of the nobler falcons. Peregi ines 
msually live in pairs, and build large nests, gener- 
ally of sticks and herbage, on very varying sites — 
sea-clifl's, inland rocks, or even trees. The Aus- 
tralian Peregrine (F. mclanogcnys) and the North 
American form (id anatuni) are probably only 
varieties of the 
above species. 

(2) Next come a 
number of north- 
ern g5'r- or jer- 
falcons, like the 
preceding, form- 
erly mucli used in 
falconry. The 
Scandinavian 
Gyrfalcon {F. 
gyrfalco), which 
sometimes wan- 
dei-s farther south, 
and has been seen 
wild in Britain ; 
the Icelander {F. 
islandus), which 
also comes to 
Britain ; the near- 
ly pure white 
Oreenland Falcon 
(F. candicans), of 
which the migrat- Greenland Falcon (Falco candicans). 
ing young have 

been seen in Britain ; and the North American 
Gyrfalcon (F. labradonis) are important forms. In 
their native haunts they feed on ptarmigan, geese, 
and other such birds. 

(3) Somewhat distinct are the desert falcons, by 
some authorities distinguished as the ‘lanneis’ (F. 
lunnarius) and ‘sakere ’ [F. sacer) of south-eastern 
Europe, North Africa, and south-western Asia, both 
used in falconry. 

(4) The Merlin (F. ccscdon) is a British species, 
like the peregrine in process of extermination. 
■The male is bluish above and rather ruddy beneath. 
It is decidedly smaller than the peregiine, and 
preys upon smaller birds, such as finches, larks, 
and thrushes ; yet so bold is it that it has been 
known to turn threateningly upon man. 

(5) The-English Hobby (F. subbuico ), with upright 
caniage and long wings, is a summer visitor in 
Britain, an eager enemy of larks, and sometimes 
even condescending to eat insects. Both of the last 
species have been used in British falconrj-. The 
Kestrel (Tinnunculus) is a nearly allied genus, 
separately discussed. 

Falcone. Aniello, Italian battle-painter, born 
at Naples in 1600. He studied under Bibera 
(Lo Spagnoletto), and subsequently founded a 
school of painters at Naples. During Masaniello’s 
outbreak (1647) he oiganised his scholars and 
dependents into a secret band (Compagnia della 
Morte) for assassinating Spaniards at night. On 
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tlie suppression of the insurrection Falcone betook 
himself to France, but subsequently retumed to i 
Naples, where he died in 1665. His works, few in ; 
number, repre.sent chiefly military scenes. 

Falconer, Hugh, an eminent botanist and 
paleontologist, was born at Forres in Elginshire, 
29tii Februaiy 1808. He graduated M.A. at Aber- 
deen in 1826, and hl.D. at Edinburgh in 1829, 
and joined tlie medical seroce in Bengal of the 
East India Company. Appointed in 1832 keeper 
of the botanic garden at Saharanpur, he distin- 
guished himself by the discovery of a large number 
of fossils in the tertiary deposits of the Siwalik 
hills. It was under his care tiiat the first experi- 
ments were made by government in the growth 
of tea in India; and it was he who discovered 
during a jounrey in Cashmere the asafcetida plant 
of commerce. Overwork told irpon his health, and 
in 1842 he bad to retrrrn to England, whither he 
carried five tons of fossil bones and seventy large 
chests of dried 2 >lants. In England Falconer de- 
voted himself to writing irremoira and jrapers on 
Indian botany and iraiajontology, to arranging 
the Indian fossils in the British Museum and 
East India House, aird to jrreparrng ins great 
illirstrated folio, Fauna Antiqua Silvalcnsis 
i.-ix. 1846-49). He returned to India in 1847 to 
become superintendent of the botanic garden and 
])rofessor of Botany in the Medical College at 
Calcutta. He came home finally in 1855, and 
in spite of failing health continued iris paleon- 
tological studies with heroic energj’. He died 
iir London, 31st Jirly 1865. A fund of £2000 
was raised to provide a menroiial of this devoted 
martyr to science. A memorial fellowship was 
also founded at Edinburgh University to pronrote 
the study of palreontology and geologj’. The 
Palwontologicttl BIcmoirs and Notes of the late 
Hugh Falconer were published in 1868. 

Falconer, The Hon. Ion Keith, Orientalist, 
missionary, and athlete, was the third son of 
the Earl of Kintore, and was born in Ediitburgh, 
5th July 1856. From Harrow he went to Cam- 
bridge, and there he began evangelistic work, con- 
tinued in conjunction with Mr Charrington at 
Mile End Road, London. Here he aided by per- 
sonal eflbrt in founding an assembly hall, to "which 
be corrtributed £2000. A keen cyclist, he defeated 
the then fastest rider in the world (1878), and 
rode from Larrd's End to Johir o’ Groat’s. He Irad 
accepted the Lord Almoner’s professorship of 
Arabic at Carrrbridge, and was settled at Shaikh 
Othrrrarr, near Aden, as a missionary under the 
auspices of tire Free Church, when his bright and 
prorrtisitrg career was errt short by fever. May 10, 
1887. He rvas arrthor of the article ‘Shorthand’ 
itr the Encgclojnedia Britannica, and in 1885 tmirs- 
lated tire Fables of Bicbiai (q.v.), with atr admirable 
introduction. See Memorials of Keith- Falconer, 
by the Rev. Robert Sinker (Carnb. 1888). 

Falconer, H'illiah, poet, was bom in Edin- 
burgh on 11th Febnrary 1732. A barber’s son, 
he werrt early to sea, and before he was eighteen 
years of age was _ shrpwrecked oil' Cape Colonna 
itr Greece. The incidents of tliis r'oyage artd its 
disastrous end fornr the srrbject of Falcotrer’s 
prmcipal work, the poent entitled The Shijncrcck 
(1762). He therr entered tire royal n.avy, being 
appointed towards the end of 1769 prtrser on the 
Aurora frigate, which foutrdcred at sea, vrith all 
hairds, shortly after 27th Decentber, the day on 
which she loft Capetowrr. Falcotter wrote .‘■everal 
poems, hut The Shipin'ccl: is the one on which bis 
laitte re.-'ts ; it went tlii'orrgh three editions during 
it.-, author’s lifetime. His Demagogue is a satire 
on "E ilkc.s arrd ^Churchill (1764), and lie was aLo 
author of the Universal Marine Dictionary (1769). 


FalCOMCt, a name used in the 15th and 16th 
centuries for a small field-gun. The ball weighed 
from 1 to 2 lb., and the gun from 5 to 15 cwt. 

Falcon'idje, a large family^ of Birds of Prey 
(q.v.), oecupying a prosition similar to that of 
J’elid® among 
Carnivores. The 
jnuscnlarstrength 
and power of 
flight; the habit 
of preying uporr 
living animals, 
and that in day- 
light; the world- 
wide representa- 
tion by over 300 
species, are to be 
noted. The beak 
}s rather short, 
but very strong, 
and highest at 
the root ; the par- 
tition between the 
nostrils is corrr- 
jrlete ; the npqrer 
margin of the eye- 
socket projects ; Head and Foot of Brazilian Eagle, 
the feet bear- 

strong, shai-ji, vending claws and large sole-iiads. 
Tire faririly includes the Falcons ^rnr- excellence— 
e.g. the genus Falco ; the Eagles — e.g. Aqirila, 
Haliaetus ; the Brrzzards— e.g. Buteo ; the Kites— 
e.g. Milvu.s, Elanrrs ; the Hanks— e.g. Nisus.Astirr; 
the Harriers— e.g. Cii-cus ; the Caracaras— e.g. 
Ibycter, Polyborrrs— for which see the separate 
articles. 

Falcoiliy (from Old Tr. fardconncric, a term 
introduced by the Nor-nrans), the art of training 
falcons and hawks to the chase. The ter-rn hawJc- 
ing (from M.E. hauh, earlier hand: — i.e. havck, anti 
A.S. hafoe), thoirgh often used sjuronymously, is 
more con-ectly restricted to the practice of this 
frt in the field. In the East falconry has been 
traced back to a period anterior to the_ Christian 
era, and was jrractised there and also in Enroire 
long before its introduction into Britain. It was 
Imown to our , Saxon ancestors, and is mentioned 
in the Colloquy of Archbishop yElfric, written 
in the 10th century. In the celebrated Bayeux 
tapestry Harold is represented with a hawk rrpon 
his glove ; and the Norman nobles, who were as 
much addicted to hawking as to hunting, gave a 
peat impetus to the sport in England by the 
itriprortation of falcons (especially jerfalcons) from 
abr oad, and by the large sitrtrs they expended upon 
this diversion. Herrry II. rrsed to send every year 
for yortng falcons frortr the dill's of Petrtbrokeshiie. 
Richard I. while irr the Holy Land anrused him- 
self with hawking at J.aflfa, iri the plain of Sharorr, 
with hawks which be had brorrght with hirtr fronr 
England. King Johir used to send to Ireland for 
his iiawks — amorrgst other places to Canickfergtis, 
County Antrim, and was e.sjrecrally fond of a llrght 
at the crane with jerfalcons which he received 
fr-orn the kirrg of Norway. He used to hawk in 
Doi-setshire and Somerset.shire, as appears by 
entries in the corrrt rolls of payrircnts for the 
expenses of the jour-neys. H heir Edwar-d HI. 
invaded France, he had* with him, aceordirrg to 
Froissart, thirty falconers, aird every day either 
bunted or hawk'ed ns bis fancy inclined birir. The 
P.a-ston Letters, written in the reign of Edward It 
give an insight into the ways and doings of English 
falcorrers irr the iiriddle ages, as do also the i-arious 
‘Household Books’ which have come dowir to us. 
Henry .t'll. used to irrrport his goshawks from 
France, and Henry VIII. ’.s love of the .sport neaiiy 
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cost him his life, if we may believe the anecdote 
told of him in Hall’s Chronicle. During the 
reign of Elizabeth hawking was mucli in vorae 
in England, and Nichols in his Progresses has 
given some interesting details, of the queen’s 
participation in this pastime. James L was a 
most enthusiastic sportsman, and gave a gi'eat 
•impulse to hunting and hawking in England by 
inviting those of the French nobility who were the 
gi-eatest adepts in these field-sports to come over 
to this country, and compete in friendly rivalry 
with his own subjects. He was especially fond 
of Idte-hawking with jerfalcons, and carried this 
branch of the sport to gi'eat perfection on the 
wide heaths of Roj’'Ston, NevraiarKet, and Thetford. 
It may be well to correct here an erroneous state- 
ment which has been many times repeated in print 
to the effect that Sir Thomas Monson in the reign 
of James I. gave £1000 for a cast — i.e. for two 
hawks, the truth being (as stated by Sir Antony 
Weldon in his Court and Character of King James, 
1650) that he spent £1000 before he succeeded in 
obtaining a cast which he considered perfect for 
kite-haMtong. 

These were the palmy days of falconrj’, when the 
sovereigns on both sides of the Channel (James I. 
and Louis XIII.) were enthusiastic falconers, 
giving everj'' encouragement to the sport, when 
the species of hawk carried was indicative of the 
rank of the owner, and when the best books were 
written by English and French masters of the 
craft. 

The disastrous state of the countrj' during the 
period of tlie civil wars naturally put an end for 
the time being to the general indulgence in field- 
sports ; and it may be said that at the Restoration 
hawking had ceased to be popular, although from 
that time until the present it has never ceased to 
be practised bj’ a few admirei’s of the old sport in 
various parts of the country. The last member of 
the royal family, it is believed, who sent for or 
received hawks from abroad was Frederick, Prince 
of Wales, son of George II., wlio occupied the 
toalace of Durdans ’ at Epsom, now a seat of the 
Earl of Rosebery’s, and used to hawk over the 
downs, where in 1825 there was a spot still known 
as ‘ the Hawkery.’ Fashion, no doubt, had a good 
deal to do with the decline of hawking, for so 
soon as the reigning sovereign ceased to take an 
interest in the sport the courtiers and their friends 
followed suit. Between the years 1751 and 1791 
the third Lord Orford did much to encourage the 
practice of falconry in England ; and during the 
firat quarter of the 19th centuiy Colonel Wilson 
(afterwards Lord Berners) in Norfolk, and Colonel 
Thornton, of Thornville Royal in Yorkshire, not 
only practised game-hawking with great success 
(as did also Sir John Sebright, wlio wrote a 
jiractical treatise on the subject in 1826), but 
excelled in those higher branches of the sport, 
kite-hawking and heron-hawking, which have long 
since become impracticable bj' reason of the 
extinction of the former quany and the impos- 
sibility of securing the requisite conditions for a 
flight at the latter. 

In 1840 the formation of the Loo Hawking Club, 
whose headquarters were at the summer palace of 
the Idng of Holland, kept the sport alive for m.any 
years, and several English falconei-s wlio kept 
hawks of their oira annually repaired to Loo for 
the enjoyment of heron-hawking, which was there 
carried out to perfection by the Dutch falconeis 
Van der Heuvel, the brotheis Bots, and the veteran 
Adrien IMollen. The last owner of heron-hawks 
in England was hlr Edward Clough New- 
come, of Hockwold in Norfolk, a most accom- 
plished falconer, who died in 1871. About this 
time was formed the Old Hawking Club, which 


still flouiishes, and annually pursues the sport of 
rook-hawking in the spring and game-hawking in 
the autumn, the interval being devoted to lark- 
hawking with merlins and flights with the goshawk 
at rabbits and hares. Of late j'ears the taste for 
falconrj' has manifesto, increased, and there are 
now a gi-eat many oiWiere of hawks (besides the 
members of the club just named) who carry on the 
old sport with more or less .success in different 
parts of the United Kingdom. It may therefore 
be said that, although from various causes hawk- 
ing in England has declined since the days of the 
Stuarts, it has never actually died out, and is 
even at the present day in a fair way to be 
thoroughly revived. 

The birds employed by falconers belong to two 
classes — the long-winged, dark-eyed falcons, and 
the short-winged, yellow-eyed hawks. To the 
former class Belong the Jerfalcons, Peregrine, 
Lanner, Saker, Barbary Falcon, the Indian Shahin, 
the Hobby, and the Merlin ; to the latter the 
Goshawk and Sparrow-hawk. The former take 
their prey by rising above it in the air, and stooge- 
ing at it from a considerable height, and striking it 
to the ground ; the latter pursue in a straight line, 
and, overtaking the quarry by superior speed, clutch 
it, and come down with it. The larger falcons are 
flown at winged game of all kinds — crows, magpies, 
rooks, herons, and wild-fowl ; the smaller falcons, 
such as the merlin and hobby, are used for taking 
larks; while of the short- winged hawks the 
sparrow-hawk is flown at blackbirds and thrashes, 
partridges early in the season, and quails, the 
goshawk taking pheasants, partridges, and wild- 
fowl, rabbits and hares. With all birds of prey 
the females are invariably larger and more powerful 
than the males, and the sexes are consequent!}’ 
selected according to the quarr}’ they have to 
puraue. Jerfalcons are now rarely employed, 
partly owing to the difficulty of procuring them, 
partly because the peregrine falcon is preferred, 
and experience has shown that except in a woody 
or inclosed countiy, where the goshawk and 
sparroAV-hawk are preferable, the peregrine is the 
most useful of all the birds of prey. 

Hawks are either taken young from the nest 
before they can fly, when they are termed eyesses, 
or are caught later, during the period of their 
migration, by means of a decoy -pigeon and a bow- 
net, w'hen they are called passage-harvlcs. The 
mode of treatment is a little different, inasmuch 
as the latter liaA’e already learned to catch and kill 
prey for themselves, and only require to be tamed ; 
the former have ei'erything to learn. A passage- 
hawk on being caught is hooded, and has jesses, or 
soft le.ather straps, fastened on her legs. She is 
then set dou’n on' a block of turf to prevent damage 
to feathers, and fed once a day, at first through tlie 
opening of the hood, aftenvards with the hood 
removed. The bird is ahvays fed upon the gloved 
hand, and gradually leams to step on to it from the 
perch, increa.sing the distance daily until she is 
obliged to fly to reach the fist. The training then 
commences. The haivk is called off, as it is termed, 
to the lure, which means that after tying a long 
line to the ends of the jesses she is held hooded on 
the hand of an assistant, until the falconer at the 
distance of five-and-twenty yards sv'ings the lure 
to Avhich the bird has been accustomed to come to 
•be fed. The hood being then removed, the hawk 
flies to the lure, and is exercised in this ivay for 
some tune daily, until she is sufficiently tractable 
to be trasted without a line, care being taken not 
to feed her until she has flown, and always to 
reward her for coming to tlie lure with a morsel of 
the meat iritli which it is garnished.^ She is then 
entered at the guarry at which she is intended to 
be flouTi (partndge, rook, or whatei’er it may be) 
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by first giving her a live bird at the end of a long 
line, and allowing her to go off the fist and kill it ; 
eventually the line is dispensed with, and she is 
flouTi at wild quany. 

Such, briefly, is the mode of training a passage- 
hawk. An eyess is somewhat difterently treated. 
A straw-covered platfomi is put up in some shed ox- 
outhouse, and on this the nestlings (which should 
not be taken too young, or they will turn out 
screamers) are placed, the platform being about as 
Ixigh up as one can reach to feed the bii'ds. They 
are fed tliree times a day on fresh lean beef, while 
gi ov\-ing, to keep up their strength, or hunger-traces 
will appear, like cuts across the webs of the 
feathers, and the latter breaking will render the 
birds useless. When they are strong enough and 



Fig. 1. — Leg and foot of Hawk, showing the method of 
attaching the jesses and bell : 
o, end of the leiish ; b, b, jesses ; c, the bell ; <1, bewit ; e, v.->rvels. 


able to fly, jesses are put on the legs, and a spherical 
brass bell (of Dutch or Indian make) on one leg, 
fastened just above the Jess with a little narrow 
striix of leather termed a bewit (see fig. 1). At 
feeding time, now once a day, they ax-e called to 
the lure, and, being allowed their liherty for some 
weeks (in which state 
they are said to be fiying 
at hack), they daily 
gain strength and wing- 
power, until the time 
comes for taking them up 
and commencing their 
ti-aining, which after this 
stage does not differ mxxch 
from the method above 
described for passage- 
hawks. When flying at 
hack, a hawk sometimes 
becomes wild, wandei-s 
away to a distance, and 
kills game for hex-self. 
Wlien this is peiceived, 
a bow-net, or otlier 
device for snaring, is set 
for her, to -which .she is 
decoyed and i-ecaptui-ed. 
The ' fii-st operation in 
training is hooding, 
which, if successfully 
pei-foi-ined, ovcicomes 
' I mxxch difficulty. It i-e- 
' pill qxxires some patience and 
•I&. x,a!i xlexterity, and should be 
practised at first in a 
darkened i-ooni, in which 
the hawk will be much 
quieter than in broad 
daylight. Tlie hood is 
simply a cap of leather 
(see fig. 2) made to fit 
the head in such 
manner ns to obscxxre the light, .a single apertxxre 
only being left, throxxgh which the Ixcak pi-otnidcs. 



Fig. 2. — Hooded Pcrcgi-ino 
on the block : 

One end of the iKish is at- 
taclicd to the josses, fbo otlicr 
to a riiif: driven into tlio side 
or toi) of tlic block ; and thus 
tlic hawk is iircvcnted from 
cscaiilng. 


and a slit behind, which is opened and closed, 
when the hood is pxxt on and off, bj' means of 
braces, one pair of which opens, the other pair 
clqses the slxt; the eye-pieces, which to prevent 
iixjxxxy to the eyes are carefully blocked out, are 
covered for ornament with red or green cloth. I5y 
tenxporarily blindfolding the hawk, the hood caxxses 
her to sit perfectly qxxxet, and prevents her from 
bating, or fiuttex-ing, at the x-isk of breaking feathers, 
as she would -do if frightened by passers-by until 
gx-adually accustomed to them. 

Allusion has already been made to the jesses, ox- 
soft straps of leather (dog-skin is best), which are 
fastened to the legs of the Ixawk, by which to hold 
her on the glove find tie her to the pex-ch or block. 
These jesses ax-e about 6 inches long, and are 
never removed when the hawk is flown. In fonner 
times varvcis, or flat i-ings of silver with the 
owner’s naxixe engraved thex-eon, were permanently 
attached to the ends of the jesses, find through 
tliese one end of the leash was passed, the other 
end being prevented from going through by a 
leather button. At the present day,_ lioweyex-, 
vwQsfe fwlcftwftvs, ywe.fw \\s,\v.g a. figvwe-S swivel, vvkldi 
is always detaclied before the hawk is floxvn._ 

The lure, alreadj’^ x-eferred to, is a device for 
luring the liawk back to her oxvner after an xin- 
sxxccessfxil flight, and on this account the hawk 
is early made acquainted with it by being fed upon 
it daily while being trained. There ax-e_ various 
patterns ; one of the simplest and most easily made 
consists of a couple of pigeons’ wings tied together 
on a flat circular leaden weight covered with 
leathei-j upon which a piece of raw meat is tied on 
both sides. The tabur-stick and drawer, xvliicli 
were formerly xxsed as lures, have long been clis- 
cai-ded. 

The beaks and claws of wild caught hawks nie 
generally so long and shai-p as to require paiing or 
coping, as it is termed ; but tliis operation requires 
to be very carefully perfoimed (the hawk being 
Ixooded and held by an assistant), and not niore 
than the tenth of an inch removed, or the efficiency 
of the beak and claws will be impaxx-ed. Indeed 
some falconex-s -p-ill never cope a liawk, except 
when the beak is overgi'own ; and with goshawks 
especially, which have to hold .such powerful prey 
as hax-es and i-abbits, sti-ong and shai-p talons axe 
indispensable. 

Eastex-n falconers carx-j^ their hawks upon the 
right hand ; but Exxropean falconers ahvays caxiy 
thenx on the left, leaving the x-ight hand free fox- 
detaching leash and swivel, and removing and 
replacing the hood. 

The following are some of the technical terms 
used in falconx-y. The wings of a hawk are tcinicd 
thesmYs: the tail, the train; the legs, arms; the 
toes, singles; the claw-s, pounces ; the ciop, 

gorge; the stomach, none?/ the pellets of feathei-s 
and undigested food which axe tlxiown up after 
feeding ax-e termed castings. A young hawk froiix 
the nest is an egess ; one that can pcicli but not 
lly, a branchcr ; an eyess reared at liberty, a hack- 
hawk .- one t.aken later on migration, a passage- 
hawk ; a young hawk in the fix-st year’.s plumage is 
called a r'ed-hawk, or a soar- ox- sorc-hawk, from the 
Er. sorcl, ‘ a reddi«h-broxvn colour.’ A wild caught 
adult hawk is a haggard. After the first moult 
a ixii-wk is said to be intcrmciccd ; xvlxcn conxplctelj 
moulted, /nff summed; xvlien pxxi-ged of all super- 
fluous fat and in good coixdition, cnscamcd. 
broken feather is repaiicd by a process termc'i 
imping; cutting or paring the beak axxd ed^ws >s 
tenixed coping. The prey when living is called tii 
quarri; (from the Er. carte); w-hen dead, fi'h pro- 
A haw-k is flown either out of the hood—i.e. oil tiic 
list — XUS in i-ook-hawking, or is put up, qr east op, 
ns in game-haw-king before the gaixxc is spruiit,. 
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In the latter case, when a hawk soars in circles 
at a height above the falconer’s head, she is said 
to ivait on. She stoops when descending with 
closed wings from a height at the quany, binds 
when she seizes it in the air and comes domi with 
it, carries when she flies off with it, rakes off when 
she flies straight away without soaring, and checks 
when she changes the bird in pureuit. At home 
she sits either indoora upon the jperch or oat of 
doors upon the block, and is earned to the field 
hooded upon the cadge, a padded wooden frame of 
square or oval shape, which is borne by an 
assistant with the aid of shoulder-straps. In this 
way six or eight hawks may be carried without 
difficulty, since, being hooded, they sit perfectly 
quiet. 

Tlie principal works on falconry in English are the 
treatise on hawking in The Boke of St Albans {I486) 
of Dame Juliana Berners (q.v.), from which very little 
practical instruction is to be gained; Gervase Mark- 
ham’s Gentleman’s Academic (1595), a later version 
of the last named ; Turherville’s Books of Faleonrie 
(1575-lGll) ; Latham’s Falcon’s Lure and Cure (1615-18 
and 1633); Bert’s Approved Treatise of ffawks (1619); 
N'icholas Cox, The Gentleman’s Recreation (1674, and 
numerous later editions); John Ray’s Summary of 
Falconry (1678); Campbell’s Treatise of Modern Fal- 
conry (1773) ; Sir John Sebright’s Observations on 
Hawking (1826); Belanay’s Treatise upon Falconry 
( 1841 ) ; Salvin and Brodrick, Falconry in the British 
isfes (1855 and 1873); Freeman and Salvin, Falconry: 
its Claims, History, and Practice (1859); Freeman’s 
Practical Falconry (1869); Karting’s Essays on Sport 
(1883), Hints on the Management of Hawks (1884); 
and A Perfect Booke for kepinge of Spar Hawkes or 
Goshawks, from the original MS. of 1576 (1880). 

Faldstool, a small desk in churches in Eng- 
land at which the litany should be sun^ or said. 
The name is also given to a folding-stool used by 
Koman Catliolic Fisliops and other prelates on 
certain occasions. 

Falemd, one of the most important tributaries 
of the Senegal, rises in Futa-Jallon, and after flow- 
ing in a northerly direction joins the main stream 
above Bakel. About 120 miles above its mouth 
the Faleme is interrupted by rapids and waterfalls. 
IJp to that point it is navigable for small steamers 
during two months of the year. 

Falevii, a city of ancient Etruria, and the capi- 
tal of the Falisci, was situated west of the Tiber, 
and north of hlount Socrate. After its capture and 
destruction by the Homans (241 B.C.), the inhabit- 
ants settled on a new site a few miles off. See 
Etruria. 

Falerniau Wine, so called from Falcrnns 
Agcr, the district in which it was grown — and 
wiiich lay in the northern portion of Campania, 
between the Massican Hills and the northern bank 
of the Vulturnus — ^ivas one of the favourite winp 
of the Homans. It is described by Horace as, in 
his time, surpassing all other wines then in repute. 
In the time of Pliny, however, Falernian wine had 
already, owing to a want of care in its cultivation, 
begun to decline in quality. 

Falicro, jM.\.rino, Venetian general and doge, 
was born about the year 1274. At the siege of 
Zara, in 1346, he defeated an army of 80,000 
Hungarians, and afterwards, whilst in command of 
the fleet, captured Capo d’lstria. Subsetmently he 
became ambassador of the republic to Home and 
Genoa. He was elected Doge of Venice in 1354. 
In tbe following year, being dissatisfied with the 
punishment inflicted bj' a patrician tribunal upon 
a young noble, Jlichele Steno, who had publicly 
insulted the youthful wife of the aged doge, Faliero 
conspired with the plebeians to assassinate the 
oligarchy and make himself supreme ruler of 
Venice. ' The conspiracy^ was, however, revealed on 


the eve of its execution, and Faliero was an-ested 
and beheaded on the 17th of April 1355. His fate 
foiTOs the theme of tragedies by Byron and Sirin- 
burne. 

Falk, Adalbert, Prussian statesman, one of 
the foremost combatants in the K^dturkampf 
struggle between church and state in Germany), 
was born at Metschkau, in Silesia, 10th August 
1827. Educated for the law, he held various judi- 
cial and administrative posts in his native province, 
until he was appointed Minister of Public Worship 
and Education in 1872. In this capacity he was 
mainly instrumental in carrying the so-called May 
laws (because passed in May 1873, 1874, and 1875), 
aimed at the hierarchical supremacy of the Church 
of Home, by limiting the influence of the clergy in 
the schools, by reorganising the seminaries for the 
training of teachers, and by defining in a stricter 
and more comprehensive manner the relations 
generally of the clergy^ to the state. When, how- 
ever, Bismarck came to bid for the support of the 
clerical party, in order to cany out his later inter- 
nal policy', Falk resigned in 1879. Thereafter he 
retired altogether from political life. 

Falkirk, a town of Stirlingshire, finely situated 
on a rising-ground in the midst of a populous 
mineral and manufacturing district, and overlook- 
ing an expansive ‘ carse,’ by rail is 3 miles SW. of 
its seaport Grangemouth, 22 NE. of Glasgow, and 
26 WNW. of Edinburgh. Including now the 
suburbs of Grahamston, Bainsford, Laurieston, and 
Camelon, it was constituted a pariiamentaiy burgh 
in 1832, and with Airdrie, Hamilton, Lanark, and 
Linlithgow returns one member. Its parisli 
church — the Eglais Bhree, Varia Capella, or F<no 
(‘speckled’) Kirk ol ohartularies and local tradi- 
tion — was rebuilt in 1810. There are also the 
county buildings (1868), burgh buildings (1876), 
town-hall (the former corn exchange, 1859), an 
equestrian statue of Wellington (1854), a science 
and art school (1878), the Dollar Free Library 
(1888), and a cottage-hospital (1889). The famous 
cattle ‘ trysts ’ or fairs, where stock was annually 
sold to the value of £1,000,000, have been largely 
superseded by the weekly auctions. The iron 
manufacture is carried on busily at Carron (q.v.) 
and other works. Pop. ( 1851 ) 8762 ; ( 1881 ) 15,599. 
At Falkirk on 22d July 1298 Edward I. inflicted a 
disastrous defe.at on Wallace, and on 17th January 
1746 Prince Charles Edward defeated Hawley'. 
Antoninus’ Wall (q.v.) is the chief antiquity'. 

Fnlldaild, a royal burgh (since 1458) of Fife, 
at the north-eastern base of the steep East Lomond 
Hill (1471 feet), 22 miles north of Edinburgh. 
Nothing remains of the old castle of the Earls of 
Fife, in which David, Duke of Hothesay', was staiwed 
to death by' the Hegent Albany (1402); but there 
are extensive and stately remains, still partly 
habitable, of the later royal palace ( circa 1450-1542 ), 
with singularly fine renaissance details. It was 
the death-place of James V., and has memories of 
almost all the other Stuart sovereigns.^ With the 
estate and a modern mansion ( 1844 ), it was pur- 
chased in 1888 by the jMarquis of Bute. Pop. 1068. 
See hlajor W. Wood’s Historical Bcscription of 
Falkland (Kirkcaldy, 1888). 

Fnlldnild, Lucius Carv, Viscouxt, w.os born 
most probably at Burford, Oxfordshire, in 1610, son 
of Sir Henry' Cary, himself of literary' tastes and a 
friend of Ben Jonson. His father, created Viscount 
Falkland in the Scottish peerage in 1620, was the 
well-meaning but unfortunate lord-deputy of Ireland 
from 1622 to 1629 ; his mother was teamed in lan- 
guages and in the Fathers, was an early friend of 
Chiriingivorth, and, while still a girl, became a con- 
vert to the Catholic faith, though she did not rivow it 
for twenty yearn. Lucius went to Ireland with his 
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parents, and had his education at Trinity College, 
JDiihlin, succeeded to his matenial gi-andfather’s 
property at nineteen, according to Clarendon, and 
soon after mairied, to his lasting happiness, Letice, 
daughter of Sir Richard Morrison. But tlie niar- 
riage initated his father, who liad been ambitious 
of a more splendid match, and moreover seems to 
have been disple<a.sed at the descent of his father- 
in-law’s property to his son. AVith that instinctive 
unselfishness, linked with impulsive temper, so 
characteristic of his nature, Lucius at once offered, 
but to no purpose, to give up all claim upon 
the estate ; he next crossed to Holland to volunteer 
into the serrice of the young republic, but soon 
retumed to devote himself to his studies, especially 
of Greek. His father’s death in 1633 gave him the 
title, and for a time he lived with his mother and 
listened dutifully to all her anxious arguments for 
his conversion. But his rational temper could not 
find rest in her summary solution of liis question- 
ings, and ere long, guided by the resistless intellect 
of Chillin"worth, he reached conclusions as alien, 
in their Targe tolerance, to Puritanism as to 
Papistry. He soon settled down in his house at 
Tew, in Oxfordshire, to a severe course of study, 
and to that conviviwn jihilosophicum av conviviuin 
thcologicum which the loving ])en of Clarendon 
thirtj’ years after described with so peculiar a 
charm. Hither came constantly the brightest 
intellects of the university, but sixteen miles dis- 
tant, as well as the poets and wits from London. 
In the group of closest intimacy Clarendon enu- 
merates Sheldon, Alorley, Hammond, Earle, and 
Chillingworth, and to these we may add John 
Hales and the historian himself — great writer and 
constant friend. There is hardly another pictui-e 
in our literary history so attractive as that of this 
‘university in a i)urer air’ under the oaks and 
limes of Tew, and of the Tusculan disputations 
there of Falkland, Hales, and Chillingworth, three 
friends united by so warm a friendship, yet unlike 
in everything save supremacy of intellect, little- 
ness of stature, and largeness of charity. To this 
period belong Falkland’s pleasing but not striking 
poem>5, which were edited by A. B. Grosart in 1871. 
His Discourses of Infcdlibilitif, and the longer ifewfy 
to the Ansivcr thereto, are a truer index to what 
lay clo“est to his heart. 

For some years high thinking entirely occupied 
Falkland’s mind, but in 1639 we find him ottering 
his sword for service against the Scots, and actu- 
ally accompanying Essex’s expedition as a volun- 
teer. After his return he sat in the Short 
Parliament for Newport in the Isle of AAlght, 
and was again retumed to the Long Parliament 
for the same place. Here he distinguished himself 
by his ardour and eloquence in belialf of consti- 
tutional liberty, which he felt to be endangered bj^ 
the high-handed absolutism of Laud and Sti-aflbrd. 
Althou"!! his innate love of fairness and justice 
impelled him at first to demand delay in tlie im- 
peachment of the latter until the charges made 
could be fully inquired into, he both spoke and 
voted with the inajoritv on the third reading of 
the bill of attainder. He took the same part in 
the question of ship-money, and vigorouslv attacked 
tlie real illegjilities of Finch, the Lord-keeper; but, 
though he assailed the bishops’ claims to divine 
right, he refused to support the abolition of Episco- 
pacy, while willing enough at first to exclude the 
bishops from the House of Ijords. But the popular 
p.arty moved loo fast for his wise and temi>er.'itc 
patriotism, and, in his alarm at the thre.atening 
domination of a no les.s intolerant Presbyterianism, 
he fouTid himself compelled to resist the second 
Bishops Exclusion Bill. 

At the commencement of 1642, after much per- 
suasion, he accepted the secretai^'.shij) of state. 


although he evidently mistrusted the character 
of the king, and had no share in the counsels of 
the queen and the inner pai-ty that re.ally nded 
his actions. It was characteristic of the man that 
lie refused to make use of spies or to open letters; 
and, as was to he e.xpected, we find him active 
in the last inefiectual eftbrts to bridge the ever- 
widening breach betwi.xt the Court and the 
Commons. AA’’hen the inevitable Avar broke out 
he gave his sword loyally to the king, but his 
heart sank Arithin him to see his much-loA’ed 
countrj' bleeding in ciA’il strife. There is no more 
touching figure in our history than this large- 
hearted patriot in his last feAV months of life, 
.so real A’et romantic is the pathos that enshrines 
him. A'lready the shadoAv of death hung over him, 
and Clarendon tells us, in the most famous passage 
of the History, Iioav, his cheerfulness and vivacity 
gone, and even his customaiy carefulness in his dress 
abandoned, ‘ sitting amongst his friends, often, 
after a deep silence and frequent sighs, he Avould, 
Avith a shrill and sad accent, ingeminate the Avoids 
“Peace, peace,” and Avould passionatelj' profess 
that the A’eiy agonA’ of the Avar, and the vieiv of 
the calamities and tlesolation the kingdom did and 
must endure, took his sleep from him, and Avould 
shortly break his heart.’ On the morning of the 
battle of Newburj-, 20th September 1643, he kneiv 
that the hour for Avhich he longed had come. He 
AA'as cheerful beyond his Avont, and put on clean 
lifien as if for a banquet. Placing himself in the 
front rank of Sir John Byron’s regiment, he rode 
foiward to meet his death at a gap in the hedge 
Avhere the enemy’s bullets ileAV thickest. ‘Thus 
fell that incomparable young man, in the four and 
thirtieth year of his age, having so much despatched 
the business of life that the oldest rarely attain to 
that immense knoAvledge, and the youngest enter 
not into the Avorld Avith more innocence : and avIio- 
soever leads such a life need not care upon hoAV 
short Avarning it be taken from him.’ 

See Clarendon, both in the History and the Zife ; also 
S. K. Gardiner’s Histors). There is no better account of 
Falkland than tlnat in chap. 3 (vol. i.) of Tulloch’s 
Jtational Thcolo'/y in JEnpland in ike Screnteenth Cen- 
tury (1872). See also the characteristically urbane 
yet irrit.Ating essay by MatthcAV Arnold {Hinctccnth 
Century, March 1877), Avith the sufficient re])ly^_by 
Goldirin Smith (Contemporary Itevinv, April 1877); 
and that by Lord Carnan'on in the Fortnightly Jleview 
for November 1882, based on his speech delii'cred at 
the unveiling of a granite memorial at Neivbury, 9th 
September 1878. 

Falkland Islands, n British colony in the 
South Atlantic, lying betAveeu 51° and 53° S. lat. 



and 57’ and 62’ AV. long., some 250 jnilc-^ E. oi 
Patagonia, Avitli Avhich they are geologically con- 
nected by a .’submarine plateau. Tlie grou)' con- 
sists of Ea'-t Falkland and AVest Falkland, Avith 
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about 100 small islands, besides the dependency 
of South Georgia (q.v.). According to the most 
reliable measurement — ^that of Wisotzki — East 
Falkland, rvith the neighbouring islands, has an 
area of 2849 sq. m., and West Falkland, ndth the 
small islands near it, fin area of 1990 sq. m. Many 
of the islands are occupied onlj' by myriads of 
penguins, rvhence the title King of the Penguins 
sometimes bestowed on the governor of the Falk- 
lands. Pop. (1871) 811 ; (1887) 1843. The shores 
are deeply indented with bays and inlets, contain- 
ing many good harbours ; the surface is for the 
most part undulating (Mount Adam, the highest 
point, 2315 feet), -with numerous small streams and 
lakes ; there are no trees, nor is coal found, but 
peat is plentiful. The climate is healthy, resem- 
bling tliat of the Orkneys, but is characterised by 
severe gales and abundance of moisture. Tlie 
average annual temperature was 34° in 1887 ; the 
average number of rainy days in the year is 240. 
Some wheat and fla.v are raised, but tussock grass 
and balsam bog are the principal vegetable pro- 
ducts. The chief industry of the inhabitants is 
sheep-breeding. Wool, frozen meat, live sheep, 
tallow, skins, and hides are exported (principally 
to the United Kingdom). The exports rose from 
£20,000 in 1870 to £108,000 in 1887 ; the imirorts 
from £21,000 to £67,000. Tlie capital of the colony 
is Stanley (pop, 700), originally founded as a port 
of refuge, on East Falkland. The group, first 
sighted by Davis in 1592, received its present name 
in 1689 from Captain Strong, in honour of his 
friend Lord Falkland. It was occupied by France 
in 1710 and 1764, when it was purchased for 
£30,000 by Spain, who immediately thereafter was 
compelled to surrender her claim on receiving the 
ultimatum of the British government. It was 
for a while evacuated, but was definitely occupied 
bj' Great Britain in 1833, and utilised as a 2 >enal 
colony until 1852. 

Fall, the name applied in theology to the 
change of state with respect to sin which befell 
Adam and Eve in Eden. The Scripture version of 
the fact, and the allegorical and other spiritualised 
exiilanations that have been offered by theologians, 
are already discussed under Adam ; here it only 
remains to point out the special use made of it in 
the orthodox Augustinian and Calvinistic scheme 
of theology. The Fall Avas due to an external temp- 
tation offered by the devil, and the inheritance of 
sin and a corrujited nature descended through the 
first sinners to all their natural descendants, to 
Avhom the guilt of the first sin ivas imputed in 
udiat is called oriqinal shi. This ivas possible, 
because Adam, as the covenant head or federal re- 
liresentative of the Avhole human race, necessarily 
involved all mankind — his descendants — in the 
consequences of his breach of the covenant which 
God made Avith him at his creation. Christ is 
‘the second man’ and ‘the neAv Adam’ (Horn, a-, 
and 1 Cor. xa’.), and in the neAV covenant jnade 
Avith God the believer, through Christ’s merits 
imputed to himself, is freed from the consequences 
of the Fall in so far as the after-life is concerned. 
See Adaji, Evil, and Six. 

Fallacy, the incorrect performance of the pro- 
cess of reasoning so as to lead to error. Tlie 
science of Logic reduces sound reasoning to certain 
rules, and AA-hen any of these rules is violated a 
logical fallacy is the result. The time-honoured 
division Avas into tivo classes, according as the 
error lay in the foiin of the reasoning or in the 
matter: the formal AA-ere entitled in diet! one, or 
those appearing in the expression ; the material 
Avere entitled extra dictionem, implying that the 
fault could not be detected fiom the language, but 
must be sought in a consideration of the meaning 


or subject-matter. Mill proposed to classify all 
fallacies under ( 1 ) Fallacies of Simple Inspection, 
or Fallacies a priori, AA’hieh includes the whole 
of AA'hat may be termed Natural Prejudices; (2) 
Fallacies of Observation; (3) Fallacies of Gener- 
alisation, including Induction ; (4) F'allacies of 
Ratiocination or Syllogism; and (5) Fallacies 
of Confusion, comprehending the jietitio principtii, 
the ignoratio elcnchi, and ambiguous language 
generally. Other classifications have been more 
or less elaborately carried out. But, OAving to the 
enoimous A-ariety and intricacy of inaccurate and 
confused modes of thought, it is difficult to draAV 
up a scheme at once conqilete and rigorously 
scientific. See the articles Logic, Induction*, 
Syllogism ; for Bacon’s cidola, prejudices influ- 
encing the judgment, see Bacox ; and for the 
subject of fallacies generally, see the text-books 
of logic, as those of Whately, Mill, Jevons, and 
FoAA’ler. 

Falling Bodies. See Geavitatiox, Kixe- 
matics, Attavood’.s Machine. 

Falling Sickness. See Epilepsy, 

Falling Stars. See Meteoes. 

Fallinerayer, Jacob Philipp, a German 
traveller and historian, Avas born 10th December 
1790, at Tschfitsch, near Brixen, in the Tyrol. At 
the unii^ersity of Landshut he studied laAV, history, 
and philology, and in 1826 AA'as appointed to its 
chair of History and Philology. In 1831-34 he 
accompanied the Russian general. Count Oster- 
mann-Tolstoi, in a journ ey through Egypt, Palestine, 
Syria, Cyprus, Rhodes, (Greece, Turicey, and Italy, 
and tAA'ice afterAvards (in 1840 and 1847) he re- 
A'isited the East. The events of 1848 recalled him 
to Bavaria, and for a short time he sat as a deputy 
in the Frankfort parliament. Fallinerayer spoKe a 
great number of European and_ oriental tongues. 
He died at Munich on 26th April 1861. His prin- 
cipal Avorks are Gcschichto des Kaisertlmms Tra- 
jKZUnt (1827), GcschicJdc der Halbinscl Morea im 
Mittelaltcr (2 vols. 1830-36), and Fragmente ans 
deni Orient (2 vols. 1845). His A’iews on the 
SlaA'onic origin of the modem Greeks excited the 
liveliest controverey at the time of their publica- 
tion (1835). His complete AVorks, Aiith a Life, 
Avere edited by Thomas (3 vols. Leip. 1861). 

Fallopius^ Gabeiel, Italian anatomist, bom 
at or near Modena in 1523. He Avas professor of 
Anatomy in 1548 at Pisa, and in 1551 at Padua, 
Avhere he died, 9th October 1562. He devoted 
sjiecial attention to the anatomy of bones, and Avrote 
careful descriptions of the ethmoid and sphenoid 
bones, and of the internal ear. 'Fhe canal Avliich 
transmits the facial neiwe after it leaves the neiwe 
of hearing is stDl knoAvn as the aqueduct of 
Fallopius. In myology he corrected various errors 
into Avhich Vesalius had fallen. He also studied 
the organs of generation in both sexes, and the 
Fallopian tube Avhich connects each ovaiy Avith 
the uterus (see Ovaeies, Womb) is named after 
him. He Avas superintendent of the Botanical 
Garden at Padua, and had a reputation as a 
botanist. A complete edition of his AA'orks in four 
folio A-olumes Avas published in 1600. 

Falloiix, Feedeeic Alfeed Pieeee, Comte 
DE, a I’l'ench author and statesman, AA'as bom 
at Angel'S, 7th May 1811. He firet dreAv atten- 
tion to himself by tAvo Avorks jienetrated by an 
ardent loA'e of the old Bourbon order of things — 
L'Histoirc do Louis XVI. (1840) and L'His- 
toirc dc Saint Fie V. (1844). In 1846 he Avas 
cliosen deputy for the department iMaine-et-Loire. 
In religion he advocated the ideas of Montaleni- 
bert, in politics those of Berryer, and united Avith 
liis Legitimist sentiments a love of liberty and 
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education strangely incongnioiis ivitli tlie l)istoric 
character of his party. After the revolution of 
Febniaiy ISiS he exhibited much energy as a 
member of the Constituent Assembly, was one of 
those who organised the resistance to the insurrec- 
tion of the loth ^lay, and, as reporter on the 
national workshops, pronounced for their imme- 
diate dissolution. He was also ■ one of the most 
ardent promotere of the expedition to Ronie. On 
the election of Louis Napoleon to the presidency, 
rallou.x w.as appointed Minister of Public Insti-uc- 
tion, an office which he held for onlj' ten months. 
After the coup d'etat he retired from public life 
to a country-seat near Angere, where he occupied 
himself with agricultural pursuits, and where he 
died, 6th January 1886. He was a member of the 
French Academy. His writings include Souvenirs 
dc Charitc (1857), Meditations et Pridres (1863), 
and Lc Convention du 15 Septemhre (1864). 

Fallow (from the same root as Ger. faJd or 
falb, expressing a ^lale dun, tawny colour). 
This word sometimes signifies waste, untilled land ; 
but usually it is applied to land that is ploughed 
and otherwise cultivated for a season without being 
cropped. The most of the wheat raised by the 
Romans was sown after the land was fallowed ; in- 
deed, the usual rotation was fallow and wheat alter- 
nately. It was only fertile soils that could long 
support such an exhausting system ; hence resulted 
the decreasing produce wliich tlie later Roman 
agricultural authors so often speak of and lament. 

The fallowing of land was introduced into alt the 
countries which fell under the dominion of the 
Romans. Britain during their sway soon ex- 
ported large quantities of wheat, and for cen- 
turies after the Romans left no other mode of 
cultivating the land was followed. It may here be 
observed that, wherever the system of iallowing 
without ginng manure to the crops is practised, it 
necessarily supMses that the soil is at feast moder- 
ately fertile. This system is most successful on 
argillaceous soils, which are retentive of organic 
manure, and which cannot be cleaned by any otlier 
method. The destruction of weeds, such as couch- 
gi-ass {Triticum repens) with its long jointed roots, 
IS the first gieat object of fallowing. The exposure 
of the soil-substance to the weathering action of 
the air and the rest given to the land are minor 
objects. The loss from washing out of valuable 
soluble substances, more especially nitrogen, by 
min, is a serious disadvantage of fallowing; anil 
this, along with the possibility of the land becom- 
ing more and more foul with weeds during a wet 
summer, makes the benefits of the practice ex- 
tremely doubtful, unless under e.xceptional circum- 
stances. 

It was long before fallowing was introduced to 
any extent in Scotland ; but about the beginning 
of tlie 19th century it was largely practised. 
Owing, however, to the draining of the soil and the 
extension of the green-cropping system, it is now 
confined to the most retentive clay-soils, where it 
afiords the only means of thoroughly cleaning the 
land. Soinetiines as many as three or four plough- 
ings are given in summer before the seed is sown in 
.autumn. In old cultivated countries hand is com- 
monly so much reduced in its organic m.atter that 
fallows require to be dre.-.sed with farm-yard manure, 
rape-dust, or guano, to olit.ain s.atisfactoia" crop-. 
Since the general introduction of gi'ccn crops tlie 
terin fallow has departed in some measure from its 
original me.aning. Thc.se crops are sown on wli.at 
was fonncrly the f.allow-break, and .are now often 
styled fallow-crops. Tlie land, no doubt, receives 
in some measure a hallowing ; it i- freed from weeds, 
and allowed to rest from the growth of grain crops, 
B.ast.ard-fallowing is a term which is u-ed in Scot- 
land when hay-stubble is ploughed up in the end of 


summer, freed from weeds, and sown with whe.at in 
autumn. 

Fallow Flint. See ^YHE.‘VTEAl?. 

Fallow-deer {Bama vulgaris), a n.ative of the 
Mediteiranean districts of Europe, Asia, aud 
Africa, whence it has been introduced into other 
countries, such as Britain, where it leads a vigorous 
semi-domesticated life in many parks. It is a veiy 
gi'.aceful anim.al, standing .about 3 feet high at the 
shoulders, coming in st.ature between the Roe-deer 
(q.v.) and the ot.ag (q.v.). The u.sual summer 
colour is reddish-brown with white spots, while in 
winter the spots are fewer and the general shade 
grayer. The tail is black above, white below. 
There are, however, numerous colour varieties— e.g. 
white forms. The antlers, which are confined to 
the bucks, or males, are cylindrical at the base, 
give off two tines at some distance apart, and then 
form a shovel-like or palmate expansion. The 



5 ’oung male of the first year ha.s no antlers, and the 
increasing annual development is marked for ‘ix 
years. Fawn, pricket, sorrel, soare, buck of the 
liret lead, .and buck complete are the names used 
to distinguish the various grades. The eyes and 
earn are large, and under the fonuer theie lie con- 
spicuous sub-orbital c.avities, which arc wholly 
glandulai’, and not ‘ breathing places,’ as Gilbcit 
White and others have supposed. The breeding 
season is in October, and the doe beam in June. 
There is generally a single f.awn, though occasion- 
all.y two. The fallow-deer seem n.aturally timid 
.and gentle, and become readily accustomed to man. 
The flesh is much esteemed. 

As to the introduction of this southern species 
into north Europe, certain infornuation is wanting. 
It seems to have been unknown in Germany till the 
16th century. James VI. of Scotland introduced .a 
hardy v.ariety from Norw.ay, when he brought home 
his qrreen, Anne of Deirmark. Sir V. Brooke 
describes , a second species (D. mcsopioiamica) 
Fer-sia. The extinct Irish Elk is believed to har e 
been .allied to the imported specie.s. See Di;En. 

Fall River, a bu.sy manufacturing city and 
port of entry of Bristol county, Massachusetts at 
the mouth of the T.aunton River, 40 miles S. of 
Boston by rail. The town is well lmilt,_the hand- 
.some city hall and many otlier buildings being 
constructed of a fine granite qiiairied in too 
vicinity. It h.as a cajiacioiis and deep harbour, 
and is connected with New York daily by a line 
of large ste,am-packet«. Fall River is noted jot 
its cotton-mills, of wliich it contains neatl.V fufJ'i 
with about 1,500,000 .spindles. Other manufac- 
tures are nails and machinery, abundant water- 
power being supplied b.ya tributary of thoT.auiitoUi 
which falls 130 feet in it« host lialf-niilc. 1 oj>. 
(1870) 20,766; (1880 ) 49,000; (1885)50,803. 
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Falmouth, a parliamentary and municipal 
borough and seaport of Cornwall, on the southern 
side of the estuary of the Fal, 18 miles NjNE. of 
the Lizard, and 66 by rail WSW. of Plymouth. 
It chiefly consists of a narrow street, a mile 
long, with suburban terraces and villas on the 
heights behind j and it has a branch-railway ( 1863), 
a polytechnic society (1833), and a town-hall 
(1866). The harbour, one of the best in England, 
is 5 miles long by 1 to 2 miles wide, and 12 to 18 
fathoms deep. The entrance is defended on the 
west by Pendennis Castle (c. 1538-44), which crowns 
a rook 198 feet high, and which in 1646 sunendered 
to Fairfax after a five months’ siege ; on the east, 
by St Mawes Castle (1543). Pop. of the muni- 
cipal borough (1851) 4953; (1881) 5973; of the 
parliamentary borough, which includes Penryn, 
and which since 1885 has returned only one mem- 
ber, 18,072. From 1688 to 1850 Falmouth was 
one of the principal packet-stations for foreign 
mails. There is a considerable pilchai'd-fishery off 
the neighbouring coasts. The chief exports are 
tin, copper, pilchards, and fuel. Here orange and 
lemon trees yield plenty of fruit on open garden- 
walls. Falmouth has arisen since 1613, Sir Walter 
Kaleigh having drawn notice to its capabilities. 
Charles II. incorporated it in 1661 ; and at one time 
it was a stronghold of Quakerism. See The River 
Fal and Falmouth, by C. J. (Truro, 1876), and 
Caroline Fox’s Memoirs of Old Friends (1882). 
False Bay, See Cape Colony. 

False Pretences. See Fraud. For False 
Money, see Coining ; for False Swearing, see 
Perjury ; and for False Weights, see Weights. 

False Point, a cape and harbour of Bengal, 
43 miles E. of Cuttack by canal. The harbour, 
which has a lighthouse, is safe and roomy, and is 
considered the best between Calcutta and Bombay ; 
it is the entrepdt for the trade of Orissa, and a 
regular port of call for the British Indian Company’s 
steamers. 

Falsetto, a term in singing for the highest 
register of a man’s voice, which joins the natural 
or chest voice, and whicli, by practice, may be so 
blended with the chest-voice as to make no per- 
ceivable break. See Yoice. 

Falstaff. See Oldcastle, and Fastolf. 

Falster, a Danish island in the Baltic, south 
of Zealand, which measures 26 miles by 16 at its 
widest part, and has an area of 183 s(j. m. It is 
flat, remarkably fruitful, and well cultivated. Its 
inhabitants (30,212 in 1881) employ themselves 
chiefly in agriculture and cattle-breeding. 

Falllll, or Fahlun ( called also Gamla Koppar- 
berget — i.e. ‘the old copper-mine’), a town of 
Sweden, 57 miles W. of Gefle by rail. It has for 
more than six centuries been famous for its copper- 
mines, though the quantity of ore now obtained is 
much smaller than formerly. In 1650 the yield was 
3150 tons annually ; this, however, declined in 1690 
to 1900 tons ; at present it is only about 400 tons. 
The excavations extend for miles underground. 
Destroyed by fire in 1761, Falun was rebuilt on 
a regular plan ; but its wooden houses have a 
sombre appearance, being blackened by the fiunes 
of the numerons smelting-furnaces. Pop. 7507- 

FalllllS, a term given by the agi-iculturists of 
Touraine to shelly sand and marl, wliich they use 
.as manure, and applied by geologists to the deposits 
from which they are obtained. 

Faina (Gr. Pheme), the goddess of rumour, a 
pei-sonilication which appe.irs in the works of the 
earliest poets. Sophocles makes her the child of 
Hope ; Virgil, the youngest daughter of Terra, and 
sister of Enceladus and Cams. 


Fama Clauiosa, in the ecclesiastical haw of 
Scotland, is a widespread and prevailing report 
imputing immoral conduct to a minister, pro- 
bationer, or elder of the church. When such report 
exists, a presbyteiy may commence process against 
a minister without the instance of any particular 
accuser, but as acting for the vindication of tlieir 
own order, and in behalf of the morals of the com- 
munity. If satisfied that the fama is not gi ound- 
le.ss, the presbytery serves the oflender with a libel 
when no private party comes forward to execute it. 

Famagosta, or Famagusta, a se.aport on the 
east coast of Cypnis, on the supposed site of ancient 
Ai-sinoe. It was a place of importance during the 
Crusades ; and under the Venetians from 1487 to 
1571 it became a rich and flourishing seaport, 
with 30,000 inhabitants. On falling into the 
hands of the Turks after a long siege (1571), it 
began to decay ; an earthquake in 1735 completed 
its ruin. The church of St Nicholas, now used as a 
mosque, contains many monuments of its former 
use, and is a fine specimen of medieval architec- 
ture; in it Kichard I. of England crowned Giqv de 
Lusignan king of Cyprus in 1191. Famagosta, 
which now has only about 660 inhabitants, pos- 
sesses a natural harbour, 14 mile long by 4 mile 
wide, but it is now almost sanded up. The chief 
exports are com and its famous pomegranates. 

Familiar (Lat., ‘servant’), a supernatural 
being in attend.ance upon a magician, wizard, 
or other professor of the black art. The belief 
in spirits as especial patrons or guardians of indi- 
viduals is very ancient, and is still widely spread 
among more than savage races. The guardian 
angel is indeed^ an integi'al part of his faith to 
many a Christian, as much as the toi-ngak to 
the Eskimo, or the genius natulis to the ancient 
Roman. The genial and sportive guardian spirit 
of the hou.sehold is also a venerable belief, and 
we find in Leviticus (xix._ 31) a warning ag.ainst 
familiar demons who give occult knowledge. 
During the middle ages the belief in ‘enchanted 
rings’ containing familiar spirits was widely dif- 
fused tliroughont Europe, the magicians of Sala- 
manca and Toledo being especially famous for 
their skill in thus subjugating and inipi-isoning 
demons. The notion of familiar spirits is one 
perfectly natural to the Persians and Hindus, and 
Aladdin’s ‘ slave of the lamp ’ is an exaniide in 
jioint. A favourite form assumed by the familiar 
spirit in western Europe was that of a black dog. 
Such was the case with the famous Cornelius 
Agrippa, who was always accompanied by a devil 
in the sliape of a black dog. When he saw that 
his death was at hand, according to Paulus Jovius, 
he took from tlie dog’s neck a collar inscribed with 
magic symbols, and let him go with the words : 
Abi, jwrdiftt Restia qum me totmn perdidisti. 
Butler, in his Hwlibras, gives the dog the respect- 
able office of tutor to the s.age, and Wierus, the 
pupil of Agi-ippa, assures us that the animal was no 
c.acoda;mon but a natural pet. At least there is no 
doubt about the black dog in Goethe’s Faust and 
his assooi.ation with Mephistopheles, and there is 
good tr.adition that Simon Magus also had a f.amiliar 
in the same fonn. See DEMONOLOGY and Witch- 
craft. 

Familiars. See Inquisition. 

Faiiiilistfcrc. See Guise. 

Family, from Latin familia, which me.ant, 
primai-ily, the holding in slave.s, and secondarily, 
the whole domestic property, of a paterfamilias; 
but which, as commonly used, denoted the body 
of people within a gens (a number of such bodies 
making up the gens) who traced their de.scent 
through males to a common ancestor. The family, 
in civilised countries, is the little group consisting 
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of a man (its recognised head), his wife, and their 
children, wliich forms the inmost circle of relation- 
sliip ; and is connected more or less with other 
similar moups by relationship — relationship being 
reckoned by degrees, and counted through both 
father and mother, and determining rights of in- 
heritance ub intcstato and the law of incest. It 
was tlie universally received opinion until lately 
that this group e.visted substantially in the form 
known to us, with the father (sometimes with 
more than one wife) at its head, from the begin- 
ning of society ; and that it was the germ from 
whicli all societies had been developed. It w'as 
thought there could be nothing more according^ to 
nature, and that there could liave been nothing 
more primitive. Given such a family ( so the reason- 
ing went on), as the children and their descend- 
ants married, a number of similar groups would 
be formed round it, separate from one another, but 
all subject to their patriarch, in whose family they 
would be as long as he lived. They would probably 
separate from each other at his death, and expand 
and multiply each by itself ; but by-and-by the family 
groups thus arising would find it convenient to go 
on living together, and thereafter they would be- 
come a set of separate tribes, many of which would 
be neighbours, and which might form in time the 
population of a district. Then the remembrance of 
their origin remaining, it would be easy for them 
to act together for common purposes ; and tliis point 
arrived at, the descendants of one man would be 
well in train for constituting a people or nation. 
The histoiy of Israel was thought to favour tliis 
account of the gi'owth of tribes and states out of 
the family (known as the Patriarchal Theoiy) ; for 
it made each of the twelve tribes consist of descend- 
ants of a son or grandson of the patriarch Jacob, 
while the union of the tribes constituted tlie nation. 
In Genesis, too, the population of the world is 
represented as composed of tribes and nations 
descended from Noalrs three sons, Sliem, Ham, and 
Japhet. A modified form of this theoiy, put for- 
ward by Sir _H. S. iMaine, in his work on Ancient 
Latt) (1S61), is still perhaps (at anyrate, wherever 
English is spoken ) the most popular account of the 
origin of societies. 

Maine assumed that the faiiiUy of ancient Rome 
gives tlie true suggestion of what the primitive 
family was_; and this he accordingly described as 
having consisted of a paterfamilias, who had patria 
polcstas — i.e. unlimited power over his household, 
with his wife, his children, persons adopted by him, 
and slaves. The primitive relationship was in his 
view merely the bond made by common subjection 
to the paterfamilias ; and as he assumed that 
women when they married would become subject 
to a new paterfamilias — that there would be no 
marriages between persons of the same family — he 
deduced that a woman’s descendants would be out 
of the relationship of the family of her birth at 
first, and that thus relationship would afterwards 
come (he did not show how) to be traced through 
luales only — the relationship called at Rome agna- 
tion — and that the clans, tribes, and societies into 
winch the family gradually developed would eveiy- 
whcre_ be agnatic. But it is certain that early 
societies have not been all agnatic ; and, indeed, 
the Roman type of family, with^JotTOt^ioffstos and 
agnation, seems not to occur in any system of old 
law e.xcept the Roman. M.aine’s primitive family, 
too, is too comple.x to belong to the beginning of 
society : and, the social tendency of men considered. 
Ills primitive father who acknowledged oblig.ation3 
to nobody is hardly to be reconciled with human 
nature. His theory thus apiiears to be liable to 
objections special to itself. Tliere are otliere which 
apply to the ])atriarchal theory in both fonns ; and 
two of the.se should be mentioned. 


First, there are numerous societies (not indeed 
of the most important) and various forms of the 
family of which the patriarchal theoiy does not 
even attempt to give any account. And next, in 
the societies upon contemplation of which it was 
founded, a most serious diniculty for it is presented 
by the tribes, which consist of several clans, each 
clan considered separate in blood from all the 
others. The patiiarchal theoiy of course involves 
that the clans in a tribe are all of the same blood. 
Maine suggested that the clans in those cases united 
by tlie help of some fiction analogous to adoption ; 
but the suggestion is too vague to be useful. 

One form of the family which the above-described 
theories neglected, but which has prevailed veiy 
largely, is especially interesting because of the dis- 
closure of it which is given us in the Book of 
(Senesis. In bccnah marriage (the name is taken 
from Ceylon ) tlie man goes to live with his wife’s 
family, usii.ally paying for his footing in it by 
service ; he is in general an unimportant person in 
the family ; and the children are not his — they 
belong to the family and kindred of his irife. He 
is Jost to his family and kindred so long as he 
remains a beenali husband ; he may even have (as 
in New Zealand ) to fight against his own lelations. 
Beenah mamage, as we Know it, is commonly 
practised concurrently with marriage by purchase, 
in which the husband takes away the wife and 
becomes entitled to her issue ; but a few tribesme 
known which make no other marriages. Now 
Jacob made a beenah marriage into the family 
of Laban ; and Genesis, x.xiv. 1-S, shows that theie 
was much more than a possibility that Isaac, as a 
condition of marrying into his father’s kindred, 
might have had to do the same. It need scarcely 
be pointed out that Samson’s marriage with a 
Canaanite woman was a marriage of_ this_ typo. 
Moreover, the first reference to m.arriage in Hie 
Scriptures (Genesis, ii. 24) is scarcely intelligible 
except as a reference to beenah marriage; it cannot 
possibly refer to a marriage of the Ronian typo, and 
scarcely to any marriage under Avhich the bride 
would go to live with her husband’s kinsfolk. In 
Jacob’s case, Laban claimed the children. Jacob, 
his wives concurring, had stolen away with theni— 
and it is cle.ar that they were not his. Isaac had 
married into the same family, and his children were 
his, because he had been allowed to purchase the 
mother; but Jacob had not purchased — he had 
merely won for himself a place in Laban’s family 
as the husb.and of Laban’s d.aughters, and to that 
family both he (while he chose to reniain in it) 
and liis children thus belonged. The niairinge of 
Isanc shows that beenah marriage was not ex- 
clusively practised by the kindred of Laban — that, 
when they saw fit, they gave their daughters tp be 
taken away. But, in connection with this,_it is to 
be noticed that the bridal gifts (bride's price) for 
Rebekali were given not to her father, but to her 
mother and brother. Here the father was not the 
head of the family, but a secondary person in 
it; the mother w.i.s the head, and the daughter 
belonged to her and her kin. 

Such might the family be among early Semites. 
And, of necessity, the kinship was not agnatic. 
There was admitted relationsliip between Laban 
and Jacob, his sister’s son ; and, from Judge.s, ix. 
1-4, and many other pas.siiges, it is to be gatherep 
that anciently a man’s relatives on the mothers 
side considered him ‘ their bone and their fic-sh ’— i.c. 
of their clan, or, at anyrate, of their near kindred. 
Among the Semites of Arabia, beenah mairinge 
was maintained for women of condition down to a 
comparatively late period ; and at all times it was 
common for men who had been_ received into pro- 
tection by a tribe to got a wife from it and to 
become ihcmiiorated with it through marriage. 
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Marriage by purchase ultimately supplanted the then the sister’s children succeeding. The woman 
heenah marriage among the Hebrews, and became has no husband living with her ; there is no father 
the prevailing marriage among the Arabs (and no in this family ; the woman has a number of 1ms- 
doubt the same has happened in many cases). We bands who visit her in turn; and, as a result of 
proceed to describe the incidents which are found this polyandry and of the composition of the family, 
with it everywhere, while it is still in a direct oi" no Hair knows or thinks of his own father, and it 
crude way a means of constituting family relations, is the uncles who fulfil the father’s part. Tlie 
We find at this stage that the man often gets children are of the kin of the mother only, because 
with his ivife any children she has had already, and there is uncertainty of fatherhood, and no man in 
thus he gets children horn of her while he has been the father’s place. And we may safely take it that 
her beenah liusband ; he gets, a fortiori, the child in nothing less than this, or something fully eqviiv- 
of which his wife is pregnant at the time of the alent, can the ignoring of the father and tracing 
marriage ; he gets all children born to her there- of kinship through the mother only have anywhere 
after ■vdiether tliey are his own or not (about which originated. 

he is often found to be indifferent) ; and; in cases A number of rude tribes are knoim which seem 
far from rare, he may even have children of the to have only the Nair family ; but the Nair poly- 
woman born after his death accounted liLs, and andiy is more commonly found alongside of a 
entitled to be his heirs, by means of what is called system of polyandry which yields a family of a 
the Levirate. He may actually be the father of his more advanced sort, in which the wife goes to live 
wife’s children, or of most of them ; but very com- wth her husbands, and the husbands are brothers 
monly he is ready to give her in loan, sometimes (which, in the Nair system, they need not be, and 
out of hospitality, sometimes for a price (in which generally are not). The eldest brother takes the 
latter case, tlie child, if any, may go to the bor- wife anil is head of the familjq all the children 
rower) ; he calls in the services of a friend who gives being accounted his. This has been called Tibetan 
promise of being able to beget goodly offspring ; polyandry, because of its prevalence in Tibet ; and 
and a child by his brother may appear to him to be it has been shown upon direct evidence to have 
in precisely the same case as a child by himself — in prevailed very widely, both in ancient times and 
which we find an explanation of the Levkate. The in modern. The Arabian polyandry described by 
foundation of the paternal relation in such a family Strabo is of this kind ; so also and more distinctly 
is, in short, purchase, not paternity; the man has the Hindu polyandiy disclosed in the Mahabhffrata; 
bought the woman and her issue, and (whether the polyandry of the Britons, described by Ciesar, 
there be much paternal feeling or little) her chil- is closely akin to it, but somewhat different. In 
dren are counted his, as the increase of liis cattle families of the Tibetan type, the brother-husbands 
is. Purchase is here a means for taking cliildren have got the woman into their mastery (be it by 
out of one kindred into another. Men desire chil- capture or by exchange or purchase) ; the children 
dren for the strengthening of their kindred, and no may be seen, as with monandry, to be of the blood 
doubt because tliey have felt stirrings of paternal of their kindred ; and they might have been peace- 
feeling. But paternity has not learned to be exact- fully added to that kindred wherever exchange 
ing, and it is of no avail to give any right to chil- or purchase had been thought of. Only a suffi- 
dren. The purchase marriage of the early Arabs ciency of women and of the means of living would 
illustrates every point that has been mentioned, then be wanting to change (let us say,. among the 
and so also does the family of the early Hindus. Arabs) the Tibetan family into the monandrous 
The family founded upon purchase in this crade purchase f.amily already described. And the Nail- 
way is plainly a transitional form, and its future would similarly be changed into the beenah family, 
course is certainly upward. It takes a more familiar It is male kinship that is now found with Tibetan 
look, as paternal feeling strengthens, and the polyandrj-, the brothers in order succeeding to the 
relationship of its members puts the contractual headship of the family, and then the eldest son of 
source of that relationship into the shade. And by- the brotherhood. 

and-by purchase itself disappears or remains only And where this succession law appeals in the mon- 
in a symbol. In what may lie taken to be an early androus purchase family, brothers fiist succeeding, 
stage, we very frequently find that at a man’s and the sons only after them, we may reasonably 
death his brother succeeds him, inheriting his wife infer that there has been a movement from the 
and children witli his other property. Ultimately Tibetan to the monandrous family. The same con- 
the sons succeed. And then we often find that (as elusion may also be drawn wherever, with succession 
in the Hindu family) the idea of family property of son to father established (a more advanced stage), 
is firmly established ; so that the father, though it is held that a nian may beget a son for his 
having sole control, is regarded as only joint-owner brother either in his lifetime or after his death 
with his sons of the family possessions — a state of ( the latter case being the Levirate — familiar as 
things which must have originated in some form occurring among the Hindus and the Hebrews); 
of joint-family, in which tlie father had been that provided a man’s wife is mother, it snifices 
co-owner with his brothera or other kinsmen. that his brother should be father, as it would have 

Now, to go baek, with what does beenah marriage done in the Tibetan family. A prevalence of the 
appear to be connected? We have seen its relation Nair family, again, at some earlier period may be 
to marriage by purchase. inferred, as we have seen, from our finding kinship 

With heenah maniage, children belong to the counted through females only, although the family 
family and kindred of their mother, and we find where this occui's may pot be Nair. 
tlie same thing, and a reason for it, in the rudest We find this kinship with monandry, usually 
family system which is known to us. This is ivliat with the man head of the house — another fonn of 
has been called the Nair family, because of the the family, husband and children not being counted 
striking example of it found among the Nairs of relatives — very vridely, and among peoples in veiy 
Malabar. Among the Nairn bodies of the nearest different stages of advancement. Thus, it is verv 
relations form a joint-family, and hold their land common in tribes like those of Australia and 
in common, the contiol of the joint-interests being America, and it is established also among peoples 
in the oldest male ; but the family proper among comparatively so far advanced as the Asliantis. 
them consists, when at the fullest, of a woman udth In the greater number of Australian tribes, though 
her mother and brothere, and of her cliildren. The polygamy is practised largely, and a vyife is little 
uncles are the protectois of the cliildren, who are better than a slave, and is valued chiefly for her 
their heirs ; brother first succeeding to brother, and services (licentious practices which tend to make 
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fatberliood uncertain being, however, exceedingly 
lire valent), children belong to the kindred of their 
mother, and, as the father is not allowed to marij' 
women of his own kindred, not to that of then- 
father; so that the children may be of as many 
kindreds as the man has wives, but are never of his 
own kindred. Among the Ashantis, amid distinc- 
tions of rank, with wealth accumulated and_ with 
women jealously watched over, we find children 
similarly counted! of the kin not of their father, 
but of their mother, the sister’s son being a man’s 
heir in preference to his son ; while among the 
Fantis, a neighbour people of the same race, fail- 
ing a sister’s son, the cliief slave is heir, the son 
being excluded from succession in his father’s 
family altogetlier. Tlie family religions seem to 
have in this and similar cases preserved a kin- 
ship which is not now consistent with the domestic 
relations. 

The same kinship has of course prevailed wherever 
the wife has been the head of the familj% of which 
many examples, more or less trustworthy, have 
been collected. In some of these daughters only 
have been heii-s (Lycia, Egypt), sons going into 
other families with or without a dowi-y. A former 
prevalence of this kinship (and therefore of the 
Nair family) may, moreover, be inferred from such 
facts as permission of marriage between pereons 
closely related through the father (but not relations 
under female kinship)— e.g. brother and sister 
german, who might mari-j’ in a certain case in 
Attica (for which we also have in Athenreus a 
clear tradition of the Nair family — of a time when 
no man knew who was his father), and more 
genei-ally, it would seem, amoim the Hebrews 
(Abraham and Sarah, Amnon and Tamar) ; as the 
feeling for the sister’s son which Tacitus noted 
among the Germans— which was precisely that of 
the rudest female kinship tribes ; and, a foHiori, 
from the succession of the sister’s son, if only to the 
sovereignty, as among the Celts of Scotlancl, or of 
the mother’s brother, as in the story of Meleager. 
By inference the evidence for the Nair family may 
thus be greatly enlarged, as we have seen tliat the 
evidence for the Tibetan family may also be. 

Taken altogether, the evidence suggests strongly 
that these two systems occun ed commonly together 
among a people, as beenah maniage and purchase 
mai-riage do— each bavin" left its mark upon the 
same people’s customs. The evidence shows also, 
if good for anything, that the Nair kinship was 
supplanted (traces of it long remaining) by the 
kinship which the purchase family brought in or 
established. 

So much polyandry among early men would of 
course indicate that vei->' generally their circum- 
stances were like those of most polyandrous peoples 
now, in that the struggle for existence was severe, 
and they had learned to keep down the number of 
their women by infanticide to the lowest possible 
point. And geologists have shown us that their 
circumstances were generally far harder than those 
of any peoples now known to us. As men liave liad 
to reason out for themselves systems of kinship, it 
is non- intelligible that at first and for long they 
should not get beyond the kinships wliich are most 
obvious, those which arise throu'pi the mother, and 
wjiich sulliced to connect the children with her 
tribe (polyandry of the Tibetan tvjie being indeed 
impossible until this kinship has made a good deal 
of ]irogie.ss); and that thus the earlv bands of men 
at limt acknowledged only the Nair'kinship. 

The theorj- of the giowth of societies which the 
various forms of the family taken together seem to 
point to can now be indicated, but here it can only 
bo outlined very brielly. 

Among tribe's of the nuler sort, whether having 
female or male kinship, the tnie family (and so 


travellers constantly name it) consists of all those 
who are considered relatives — of all who are of the 
I same Totem (q.v.) — all of them bein" prohibited 
from man-ying each other (exogamy) ; being bound 
together by the regard they have for the totem; 
and also all liable equally to be struck at for each 
other’s ofl’ences, and all hound equally to revenge 
each other’s injuries ( the blood-feud ). The totem is 
usually an animal or plant after which they are 
named, and from which they believe themselves to 
be descended. The trihe among such peoples is not 
a hody of kindred ; it is made up of people of 
several different totems ; and the sanie totems are 
usually spread over many neighbourin" tribes— all 
those who are of the same totem in all the tribes 
constituting the totem family. Now exogamy and 
female kinship account for this interfusion of the 
totem families throughout the tribes. It is exactly 
what would arise if a number of neighbouring 
totem families, having the female or Nair kinship, 
became exogamoiis — ^i.e. ceased to take to wife 
their own women and took the women of their 
neighbours. And, as the whole system depends 
upon the totem, we must take it that the totem 
families existed separately before exogamy inter- 
fused them. This gives us, for a beginning, a 
totem gi-oup or family having Nair kinship_ and not 
exogamoiis; and, next, when exogamy (in what- 
ever way) became established, an acliiiixture of 
neighbouring totems in each of the groups ; which 
admixture, if male kinship supervened, would 
necessarily remain — exce])! in so far as the scattered 
portions of the totem families joined together and 
drew apart and became each family a separate elan. 
With male kinship ( i.e. cliildren of the totem or kin- 
dred of their father) exogamy would bring no totem 
from the outside into a group ; and, therefore, we 
are forced to believe that wherever a tribe consists of 
several exogamoiis male kinship clans or fnjnilies, 
these must at fii-st have had the Nair kinship. 
Exogamy has been the prevailing marriage law 
among .all races ; female kinship, top, is known 
upon direct evidence to have prevailed widely ; 
and, accordingly, this gives a good explanation of 
the constitution of .all the tribes which have con- 
sisted of sever.al clans, that difficulty for the 
patri.archal theoi-y for which Maine proposed the 
hypothesis of .a fiction. 

As to the family- proper, we have, on this view, to 
believe that (though tlie partnership of brothei-s in 


believe that (though the partnership of brothei-s in 
women may have commenced in the totem group 
while still separate, when women would probably 
be got by capture), the Irinship was Nair, or pre- 
dominantly Nair, until the interfusion of the totems 
h.ad taken pkace. After that, peaceful marringes 
could be made within the tribe between pei-sons of 
difl'erent totems ; they might be either of the Nair 
type or the Tibetan — these giving way-, as circum- 
stances improved, to been.ali marriage and the more 
familiar form of monandry- ; and by-and-by, when 
men came to desire it, marriage agreements (made 
upon the consider.ation of exchange or purchase) 
would .allow of children being added to tlie totem 
of their father. This brings us to the competi- 
tion of the Nair or beenah family and the purchase 
family, which n.aturally ended in the triumph of t he 
latter, followed bv a progress therefrom to the family . 
in its more familiar forms. But a kiirsbi]) estab- 
lished in the totem family- could not be e.asily sup- 
planted ; so that female kinshiji might have a long , 
career under favour,able circumstances. Licentious 
practices which make fatherhood uncertain, amVser- 
vility to custom, seem to have maintained it among 
the lower tribes; while the force of i-eligion-y-thc 
totem (.animal or jilant or other natural olijcct) 
having become a god, and its ivoi-ship regulating i» 
ni.any w.ays the lives of its devotees- accounts for 
its having basted among the liigher African peoples. 
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Interfusion of ‘families’ (i.e; ‘kindreds’), sucli 
as is produced by exogamy and female kinship, is 
nowhere more strikingly illustrated than among the 
Ashantis and their neighbour peoples. 

For facts and reasonings bearing upon the subject of this 
article, see Sir H. S. Maine’s works, especially Ancient 
ZaiD, and Early Law and Custom ; J. D. Mayne’s Hindu 
Law and Usage; Bachoien’ s ' Las Mutterrecht, and 
in connection therewith, Giraud-Teulon’s La Mdre cluz 
certains Peuples de VAntiquite ; Studies in Ancient His- 
tory, and the Patriarchal Theory, by J. F. M’Lennan; 
also, ‘The 'Worship of Animals and Plants,’ 

Eeview (1869-70); Kinship and Marriage in Early 
Arabia, by W. Robertson Smith ; Herbert SpenceFs 
Principles of Sociology, vol. i. ; Sir J. Lubbock’s Origin 
of Civilisation ; and Lewis H. Morgan’s Ancient Society. 

Family, in zoological classification, means an 
alliance of nearly related genera. Individual, 
species, genus, family, order, class, and phylum are 
the common categories of classification in ascending 
order, with intermediate ranks, such as sub-genus, 
sub-order, sub-family, section, and sub-phylum. 
Thus, the dolphin family — Delphinidre — includes 
the genera Delphinus or Dolphin, Monodon or 
Nanvhal, Delphinanterus or Beluga, Phocaena or 
Porpoise, Orca or Grampus, &c., and is itself in- 
cluded in the order Cetacea, in the class Mam- 
malia, in the phylum 'Vertebrata. See Genus, 
Species, Taxonomy, Zoology. 

Family Compact, the name given to certain 
political leagues entered into by the Bourbon kings 
of Europe. Of these, two deserve mention. The 
first, an agreement concluded between the kings of 
France and Spain in 1733, was aimed on the one 
hand against the ascendency of Austria in Italy 
and on the other against the mercantile supremacy 
of Britain on the sea. Out of this arose a war 
between Britain and Spain in 1739. The second 
compact, signed in 1761, had for its object the 
union, in a close offensive and defensive alliance, 
of the Bourbon sovereigns of France, Spain, and 
the two Italian kingdoms Naples and Sicily, and 
Parma and Piacenza ; and next year Britain 
declared war. 

Family of Love, or Familists, or Dayipists, 
a sect which appeared in Holland in the middle 
of the 16th century. It was founded by David 
Joris or George (1501-56), an Anabaptist of Delft, 
who left the Anabaptists about 1538, and founded 
the new communion, while apparently conforming 
to the Reformed Church ( see Anabaptists ). In 
the reign of Edward VI., according to Fuller, 
Henry Nicholas, a disciple of Joris, came over to 
England, and commenced the perversion of silly' 
people in a secret way'. By 1572 they had appar- 
ently increased in numbers considerably, for in 
that y'ear one John Rogers published a work against 
the Horrible Scctc of Crosse and Wiched Hcrctiqncs 
naming themselves the Family of Love. In 1580 
Queen Elizabeth issued a proclamation for the 
hunting out and punishing of this ‘ damnable sect.’ 
The Family' of Love, ‘or Lust rather,’ as old Fuller 
has it, tried in vain to insinuate themselves into 
the good graces of King James, and the society' 
gradually disappeared in the 17th century'. They' 
disregarded dogma and church ceremonies, and 
insisted that religion consisted simply' in love, 
which makes us one with God — a doctrine that 
led to extreme Antinomianism (q.v.). 

Famines, or times during which there is a 
scarcity, more or less severe, more or less local, of 
food-supplies, are due to a variety of causes. They 
have been perhaps oftenest caused by' drought or 
deficiency' or rainfall, especially in tropical regions ; 
by' excess of rainfall, ^ving origin to floods and 
inundations, more particularly in northern climes ; 
by' excessive frosts and other irregular incidences of 
climatic conditions ; by the ravages of insects ( flies, 
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locusts, ants, grasshoppers, <S.'c.) and vermin (rats, 
mice, &c. ) ; by the devastations of war ; and by 
the wholesale destruction of forests, especially' on 
hillsides, giving rise to drought — a cause whicli 
has operated more particularly in northern China. 
Apart from these causes, the occun-ence of famine 
in a particular locality' depends upon the ratio 
between the population and the food-supply for 
the time being of that district, or, more cor- 
rectly, between the amount and extent of the 
failure in the supplies and the density of the local 
population. Amongst the factors which exert an 
injurious effect upon the food-supply must be 
mentioned not only backward and inadeq^uate 
methods of agriculture, but sometimes also the 
system of agiiculture in vogue ; deficient means of 
communication and transport ; misappropriation of 
the soil — i.e. using it for growing crops which 
add nothing to the food-supply' when the land that 
is devoted to the production of the necessaries of 
life is inadequate for the nomial wants of the 
population ; legislative interference, either prevent- 
ing the free exploitation and development of the 
complete resources of the soil, or throwing obstacles 
in the way of the natural distribution of food- 
supplies; the ill-regulated distribution of food- 
supplies apart fi'om governmental interference ; 
sudden immigrations of large bodies of people into 
districts of confined area ; the social customs and 
agricultural habits of a people making them prin- 
cipally dependent upon one kind of food, as the 
Irish upon the potato ; the religious belief of 
a_ people restricting them to certain prescribed 
kinds of food ; lack of foresight _ and energy' in 
the administrative authorities, provineial, national, 
or general, as the case may be, together with 
the limited extent and inaccessibility' of the 
resources they have at their command ; insufficient 
resources and powers of organisation oi private 
merchants ; undue facilities for commercial specula- 
tion in grain and other necessaries of subsistence ; 
and the misapplication of grain, icc. — i.e. the 
using of it in undue quantity' for brewing or dis- 
tilling, and the like. Attempts have also been 
made to trace some law of relation between the 


occurrence of famines, more particularly' in India, 
and the sun-spot cycle, the links of connection 
being the meteorological effects that are supposed 
to manifest themselves on our planet in dependence 
upon the cy'clical phases of the waxing and waning 
of the sun’s spots. 

Famines cannot be wholly' prevented. The 
powerful climatic causes to which they are prin- 
cipally' due cannot be controlled by' human agency, 
except to an extremely small degree, chiefly by the 
maintenance of river-banks and sea-banks, and by 
the regulation of the forests. The local conditions 
are in every case so diveree, and often so com- 
plicated, that it is fruitless to attempt to give more 
than a few general rules. In cases Mdiere_ the 
country' is dependent upon irrigation for its fertility, 
it should be the first care of the inhabitants, or. 


failing them, of tlie government, to make pro- 
vision for the storing of water, to regulate its dis- 
tribution, and to utilise it in the most economical 
ways. But the most efficient methods of rendering 
governmental a-ssistance are to improve the means 
of transport, to encourage more scientific systems 
of agriculture, to give waiming to districts that are 
likely to be affected of the threatened approach of 
a period of scarcity, and then to leave tlie rest to 
the enterprise of private merchants. There should 
be no legislative restrictions on the free trans- 
mission of food-supplies from centres of abundance 
to districts which are suffering from famine. The 
systems of agriculture best calculated to prevent 
the occurrence of famines and counteract their 


devastating eft'ects are perhaps those in which the 
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quantity of land in each farm is large enough to 
allow of a sufficient variety of crops being produced 
year by year, so that the cultivator need not 
necessarily be dependent upon the success of one 
single crop for his sustenance, or even his livelihood. 

The appended list includes a few of the more 
important famines of the world, either from tlieir 
historical significance or from the great destruction 
of life that attended them. A much more detailed 
list, together with a couple of excellent papers on 
the subject, by C. Walford, will be found in the 
Jounial of the Statistical Society (1S7S-79). 


S79 A.D. Universal famine. 

1005. England. 

1016. Famine throughout 
Europe. 

1022. In many parts of 
the world, 

1051. ^[exico, 

1052-60. In Ghor, India. 

1064-72. Seven years’ famine 
in Egypt. 

1009. In north of England. 

1162. Universal famine. 

1314. Silesia, Poland, and 
Lithuania. 

1344-45. India, especially in 
the Deccan. 

1347. Italy. 

1401. Ireland. 

1586-89. Ireland, 

1600. Russia. 


1631. 

1711. 

1769-70. 

1781- 83. 

1782- 84. 

1790-91. 

1822. 

1846-47. 

1866. 

3877. 

1877-7S. 

18S3-89. 


India, Asia generally. 

Carniola ; lasted 

several years. 

India ; three million 
people perished. 

In Carnatic and 
Jladras. 

In North-west Pro- 
vinces, India. 

India. 

Ireland. 

Ireland ; potato 

famine. 

Bengal ; one million 
and a half died. 

India. 

North China ; nine 
millions reported 
to have died. 

North China. 


It was after a famine of loSG that the poor-law 
in England had its beginning. That of 1781-83 
in India led to tire institution for the relief of the 
native poor called Moncgar Choultry. See also 
Keports of Itidian Famine Commission, and Dighy, 
Famine Campaign in Southern India (Lond. 1878). 

Fan. an implement for creating a current of air, 
generally with the view of cooling the pei'son. The 
term comes from the Latin vannus, the broad, 
shallow basket into which corn and chaff from 
thrashing ;vere received to be tossed in the air so 
that the wind miglit cany away the chaff. The 
ordinary fan may consist of any light, flat, ex- 
panded surface set in rapid reciprocating motion by 
the hand ; but for many mechanical operations, such 
as sifting, winnowing, ventilating, and extracting 
gases, rotating fan-blades are mounted, under such 
names as Fans, Fanners (q.v.), or Fan-blasts, by 
which strong and continuous air-currents are raised. 
The Pimkali (q.v.) employed in India for circu- 
lating air in apartments is simply an enormous fan. 

The common band-fan, used as a pereonal ac- 
cessory, is an implement of great antiquity, which 
naturally was prized most in regions where the 
beat was greatest. It is known to liave been in 
use among the ancient Assyrians and Egj^ptians, 
and frojn its frequent representation on early Greek 
vases it must liave been a familiar implement 
among that people. These ancient fans were some- 
times made of very large size, and carried on long 
shafts or poles by female slaves (JlahcHifercc), 
eunuchs, or boj's, whose duty was to keep the air 
in circulation, and to drive away flies from the 
table or the pereon. The Jluhellum, or fan to bmsh 
away flies from the sacred vessels, ii’ns used in the 
Western Church from the 4th till the 14th century; 
and gorgeous Jlabclta of peacocks’ feathers are still 
borne hv the pope’s attendants in solemn proces- 
sions. Similar fan®, used to keep flics from settling 
on the embroidered case of the torak, may he seen 
in Holman Hunt’s picture of ‘ The Finding of Christ 
in the 'I’emple and Mr Butler’s Ancient Coptic 
Church contains several pages on the use of the fan 
in that communion. Among eastern nations gener- 
ally the fan was an iinpleiiient of great import- 
ance, and largo fans— like .sunshades, to which they 
are closely allied — possessed spcci.al signific.ancc as- 
symhols of aiithoritv and cmhlems of royalty. In 
Japan, wlicrc to tins day the fan is an 'indis- 


pensable adjunct of the daily life of all classc-s, 
large rich fans are used in ceremonial dance.s, in 
winch tliey are accessories of peculiar significance. 

Fans are of two kinds, the folding and the non- 
folding. To the latter class belong all state and 
ceremonial fans, while those carried about by ladies 
belong to the folding class. Beyond those distinc- 
tions, however, it is impossible to define the material, 
form, or structure of fans, these, especially in the 
case of non-folding fans, being endlessly diveree. 
The folding fan consists of two principal portions, 
the mount or leaf (Fr. fcuille) and the stick [lois). 
The leaf, which forms a segment of a circle, consists 
of two equal pieces of paper, fine parchment, satin, 
crape, tulle, or cotton, folded into from twelve to 
twenty-four equal folds. Tlie stick consists of a- 
number of ‘hriiis’ equal to the folds in tlie leaf, 
with two stout outer guards (panaches) These 
may consist of wood, ivory, mother-of-pearl, or 
metal, richlj' carved, inlaid, or otlierwise worked in 
the case of fine fans, the leaf of which may he 
elaborately painted. Tlie upper part of the brins 
is continued by thin, flat strips of wood between 
the folds of the leaf. The brins with the outer 
guards are collected and held togetlier at tlie liead 
or end (tete) by a pin passing through them, which 
forms the pivot on wliich the fan opens or closes. 
The folding fan is said to have been a Japanese 
invention which originated in the 7th century, the 
idea having been supplied by tlie wing of the hat. 
From Japan the invention passed into China ; hut 
it was not till about the beginning of the IGtli 
century that such fans began to he used in Europe. 
Tliey first found tlieffi homes in Italy and Spain, 
but early in the IGth century they came into use 
in Fiance, and tlieir manufacture was established 
in Paris, where since that time they have formed 
the most prominent of the small industries known as 
articles dc Paris. In 1673 the maitres dvcntaillislcs 
were formed into a corporation by Louis XIV. 
French fans of the 18th century hecamo real woiks 
of art, on which frequently the ability and taste 
of the most skilful goldsmiths, jowelleiSj^ metal- 
workers, and carvers were combined with tlio 
decorative painting of artists of the foremost posi- 
tion. Fans painted by the ISth-centnry artists 
Watteau, Lancret, Pater, Boucher, &c. command 
very liigh prices ; and such eminent artists of tlio 
19tli century as Diaz, Lami, Glaizo, isahey, Jaeqitc- 
mart, &c. have devoted their talents to faii-painting. 
See 0. Uzanne, The Fan (Eng. trans. 18S3), and 
English Fans and Fan Leaves, by Ladj' Charlotte 
Schreiher (1889). 

Faiiariots. the name given to the Greeks in- 
habiting the Fanar or Fanal quarter of Constan- 
tinople. They appear to have been originally 
descendants of such noble Byzantine families as 
escaped the fury of the Turks, aiid their nnmhcra 
were afterwards recruited by eniigrants_ froin dif- 
ferent parts of the old Bj'zantine empire. Tliey 
have figured in Turkish liistoiy principally as dipm- 
iiiatisls, administrators, and bnnkei's. From 1C09 
onwards the dragomans of tlie Porte wore usually 
chosen from amongst them. From them too were 
chosen, until the outbreak of the revolution in 
1822, the ho.spodars of Wallachia and MoUmyia, 
while, in addition, the disposal of most of the civil 
and military posts under the 'riirkisli govenimeiit 
was in their hands. In the Gieck struggle for 
freedom (1821-2G) the Fannriots displayed no great 
zeal or activity, hut nevcrthelc-s were .severely 
punished liy the Turks. 

Failflniipto, like the Bolero, is an old .Spaiiish 
national dance, in J time. It is danced iiiosf grace- 
fully in the south country, usually to the .acwm- 
paiiiiiient of a guitar, while the dancers heat time 

with casUinct-s. It proceeds gradually from a slow 
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and tinifonn to the liveliest motion ; and, notwith- 
standing the simplicity of WiQpas, expresses vividly 
all the gradations of the passion of love. See , 
Dance. 

Faneuil, Peter, a merchant in Boston, U.S., 
was bom of a Huguenot family at New Rochelle, 
N.Y., in 1700, and died in 1743. His name is 
remembered from his having built the Faneuil Hall 
in Boston at his own cost ( 1742), and presented it to 
the town. Originally the building contained a hall 
for public meetings, with lesser apartments above, 
and a basement used as a market. In 1761 it was 
destroyed by fire, and rebuilt. During the revolu- 
tionary straggle with England the hall was so 
often used for important political meetings that it 
became known as ‘the cradle of American liberty.' 
In 1805 the building was increased in height by an 
additional stoiy, and also increased in width. 

Fanners, a machine employed to winnow grain, 
driven by hand or by machinery. In passing through 
the macliine the grain is rapidly agitated in a sieve, 
and as it falls through a strong cunent of wind, 
created by a rotatory fan, the cliaff is blown out at 
one end, whilst the cleansed particles fall out at 
an orifice beneath. The fanners superseded the 
old and slow process of winnowing, which consisted 
in throwing up the grain by means of sieves or 
shovels, while a current of wind, blowing across the 
thrashing-floor, carried away the chaff. A machine 
for the winnowing of corn seems for the first time 
to have been made in Britain by Andrew Rodger, 
a farmer on the estate of Cavers in Roxburghshire, 
in the year 1737. Strangely enough, there was a 
strong opposition to the use of this helpful instra- 
nient, the objectors seeing in it an impious evasion 
of the Divine will. To create an artificial wind 
was a distinct flying in the face of the text Amos, 
iv. 13 : ‘ He that fornieth the mountains and 
createth the wind.’ See Blowing-machines. 

Fanning, a coral island in the Pacific, lying 
in .3° 51' N. lat. and 159° 22' W. long. It has 
about 150 inhabitants, and was formally annexed 
by Britain in 1888, as lying in the path of a possible 
submarine cable between Canada and Australia. 
Fanning Island is also called American Island. 
The name of Fanning Islands is sometimes_ given 
to the group comprising Fanning, Christmas, 
New Yom or Washington, Jarvis, and Palmyra 
Islands. 

Fano ( Eat. Fanum Fortwiw, so called from the 
temple of Fortune commemorating the defeat of 
Hasdrubal on the Metaunis), a town and seaport 
of Italy, on the Adriatic, 29 miles NW. of Ancona 
by rail. Its cathedral of St Fortunato and numer- 
ous churches contain paintings by Domenichino, 
Guido, Guercino, &c. ; and there is a triumphal 
arch of white marble, raised in honour of Augustus. 
The inhabitants (9484) carry on considerable trade 
in corn, oil, and silk goods ; but the harbour is 
now greatly choked up with sand. 

Fan Palin, a name common to all those palms 
which have fan-shaped (palmate ) leaves, but more 
particularly applied to (Jhamajrops (q.v.), and in 
the United States to the Palmetto. The Talipot 
Palm (Cor>jpha timbraculifera) is also called the 
Great Fan Palm. 

Fans, a race of aborigines, but apparently not 
true Negroes, in western equatorial Africa, between 
the Gaboon and the Ogoway rivers, first accurately 
described by Du Chaillu. They are a fine race of 
savages, but are avowedly cannibals, and their 
morals have sufiered sadly from contact with the 
French. They are constantly moving westwards, 
and in 1867 Admiral Fleuriot de Langie estimated 
that no fewer than 60,000 had ivithin a few years 
approached the French settlements on the Gaboon. 


Faiisliawe, Sir Richard, was bom at Ware 
Park, Hertfordshire, in 1608, studied at Jesus 
College, Cambridge, and afterwards entered the 
Inner Temple, but found law distasteful, and w'ent 
abroad to study languages. On the outbreak of 
the Civil War he took part with the king, and 
while with him at Oxford met and married 
in 1644 the livelj’^ .and brave Anne Harrison ( bom 
1625), with w'hom he lived in the most complete 
happiness throughout life. In 1648 he became 
treasurer to the navy under Prince Rupert, in 
1651 w^as taken prisoner at the battle of Worcester, 
and on Cromwell’s death withdrew to the Con- 
tinent. After the Restoration he was appointed 
ambassador at the courts of Portugal and Spain, 
but w<as superseded b}’^ Lord Sandwich early in 
1666, and before his return died suddenly at 
Madrid on the 26th June of the same year. His 
devoted wife carried his body to England for burial 
in Ware church, had much difficulty in recovering 
but a part of her husband’s arrears of salaiy and 
money’ expended in the king’s service, and survived 
till 1680. Fanshawe’s works include The Faithfull 
Shepheard (1647), a translation from the Italian 
of Guarini ; Selected Parts of Horace (1652); and 
The Ltisiad, or Portugal’s Historicall Poem ( 1655 ), 
a translation from Camoens. Lady’ Fanshawe’s 
charming Memoir of her husband was first printed 
by Sir Harris Nicolas in 1829. 

Fantasia is, like Capriccio, a title given to an 
instrumental composition w’hose form cannot be 
classified under any of the recognised species, but 
is a product of the individual fancy of the com- 
poser. In the music of the last two centuries it 
was applied to pieces containing imitative passages, 
similar to the vocal madrigal ; and hence the 
‘working-out’ section in the sonata form has 
obtained the name of ‘free fantasia.’ The modem 
fantasi.a is, however, usually’ a pot-pourri — a medley 
of favourite airs, with inteimediate ‘brilliant’ 
assages — a species of effusion to which it is to 
e regretted an impetus has been given by pianists 
of the rank of Thalberg and Liszt. 

Fantis, a Negro people on the Gold Coast, 
belonging to the same stem as their Ashanti (q.v.) 
neighbour's, but possessing a greater muscular 
development. Tliey’ were once the most powerful 
race in that part of Africa, but early in the 19th 
century were subjugated by the Ashantis, and 
since the Ashanti wars have come completely’ under 
British rule. In the war of 1873-74 they’ proved 
cowardly and -n'orthless allies. Not very’ successful 
efforts have been made by’ Wesley’an and Swiss 
missionaries to convert the coast tribes to Chris- 
tianity. See Bi-ackenbuiy and Huyshe, Fanti and 
Ashanti (1873). 

Fantoccini. See Puppet. 

Fan-tracery Vanltinsr, a kind of Late 
Gothic vaulting ( 15th and 16tli centuries), so called 
from its resemblance to a fan. The ribs or veins 
spring from one point, the c.ap of the v,aulting shaft, 
and radiate with the same curvature, and at equal 
intervals, round the surface of an inverted cuiwed 
cone or polygon, till they reach the semicircular 
or poly’gonal ribs which bound the upper part of 
the cone and divide the roof horizontally’ at the 
ridge level into diamond and other patterns. Tiie 
spaces between the ribs are filled with foils and 
cusps, resembling the traceiy of a Gothic win- 
dow ; hence the name fan-traccry. The spaces 
between the outlines of the fans at the ridge 
level are c<alled by Professor Whewell {German 
Churches) ridge lozenges. In Henry’ VII. ’s Chapel, 
Westminster, one of the best examples of this 
kind of vaulting, these lozenges are pccupierl by’ 

I iendants, which produce a veiy’ astonishing effect, 
ooking like arches resting on nothing. They’ are, 
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however, supiiorted with great ingenuity hy_ in- 
ternal arches, rising high above the visible vaulting. 



Fan-tracery : 

From the Cloisters, Gloucester Cathedral. 

This arrangement is one of those tours-de-force 
which astonish the vulgar, but are only adopted 
when art has reached a low level and has in a 
great mea-sure given place to artifice. Fan-tracery 
is a very beautiful kind of vaulting, and is peculiar 
to England, where it originated, and where alone 
it was practised. Among the finest examples are 
St George’s Chapel, Windsor, and King’s College 
Chapel, Cambridge. Fan-traceiy is also frequently 
used in the vaulting of cloisters, as at Gloucester, 
Canterbuiy, and Chester. 

Fnrnd (from Faraday), the name of the prac- 
tical unit of electrical capacity, first given by the 
British Association Committee on Electrical Stan- 
dards in 1803, and autlioiised bv the International 
Electrical Congress held in Paris in 1884. Under 
Electricity will be found the definitions of the 
ampere, the volt, and the ohm, which are respec- 
tively the practical units of current, potential, and 
resistance. The Coulomb is the name given to the 
unit of quantity, and is the quantity of electricity 
transferred by a current of one amphre in one 
second ; and then the farad is defined as the 
capacity of a conductor which when raised to a 
potential of one volt has a charge of one coulomb. 
The farad is, however, an inconveniently large quan- 
tity, so that it is customaiy to measure capacities 
in microfarads, the micro fa'rad being the millionth 
part of a farad. Sec also jNIagxetism. 

Faraday, Micii.vel, one of the most distin- 
guished chemists and natural philosophers of the 
19th century, was horn, a blacksmith’s son, at New- 
ington Butts, near London, 22d September 1791. At 
thirteen he was apprenticed to a bookbinder; yet 
even then he devoted his leisure hours to science, 
and made experiments with an electrical machine 
of his own constniction. Chance having procured 
him admission, in 1812, to the chemical lectures 
of Sir n. Davy, the latter engaged him as Ids 
assistant at the Royal Institution. He travelled 
to tlie Continent with Davy, a.s his assistant and 
amannensis. On their return to London Davy con- 
fided to Faraday the performance of certain experi- 
ments, which led in his hands to the condensation 
of g.ises into liquids by pressure. In 1827 he suc- 
ceeded to Davy s chair of Cliemistrv in the Royal 
Institution. lie was created D.C.L‘ in 1832. 

In chemistry his tieatise on Chemical Manipula- 
tion (1827 ; 2d cd. 1842) is even now a vciv valu- 
able book of lefercnce. As discoveries or investi- 
gations of a high order in this branch of science 


we may mention new compounds of chlorine and 
carbon (1821); alloys of steel (1822); compounds 
of hydrogen and carbon (1825) ; action of sulplmric 
acid on naphthaline (1826) ; decomposition of hydro- 
carbons by expansion (1827); and the very valu- 
able series of experiments, made in 1829-30, on 
the manufacture of glass for optical purposes, 
which resulted in one of his greatest discoveries, 
to be afterwards mentioned. 

As practical applications of science his sugges- 
tions as to the preparation of the lungs for diving 
and the ventilation of lighthouse lamps are conspicu- 
ous, as are also his celebrated letter on table- 
turning and his lecture on mental educ.ation. 

To enumerate only the most prominent of his 
publications on physical science, we may commence 
with the condensation of the gases ( already referred 
to); then we have limits of vaporisation, optical 
deceptions, acoustical figures, re-gelation, relation 
of gold and other metals to light, and conseivation 
of force. Of these the condensation of gases into 
liquids and solids, though in some cases previously 
eftected by others (and Faraday was ever the 
foremost to acknowledge another’s priority), ho 
really made his own, not only by the extent and 
accuracy of his experiments, but bj' the exquisite 
experimental methods by which he obtained the 
results. His ideas on re-gelation and its connection 
\rith the motion of glaciere have not met with 
universal acceptance, though (see Heat, Ice, 
Glacier) there is no dispute as to his being 
con-ect in his facts. In regard to conseivation of 
foi'ce, he seems to have been misled by the incorrect 
use of the ivord Force (q.v.), for in his article on 
the subject he describes experiments made with 
the view of proving the conservation of force 
proper ; ivhereas the doctrine of consen’ation 
asserts merely the conservation of ‘ ener^,’ which 
is not in any sense force. He maj/hB right also; 
but, if so, it will be bj* a neiv discoverj' having 
no connection whatever witli ‘conservation of 
energj’.’ 

His Christmas lectures at the Royal Institution, 
though professedly addressed to the young, contmn 
much that may well be pondered by the old. His 
manner, his unvarying success in illustration, and 
his felicitous choice of expression, though the 
subjects were often of the most abstruse nature, 
were such as to chann and attract all classes of 
hearere. Besides his Lcctvres on the Non-mctalhc 
Elements and Lectures on the Chemical History 
of a Candle, we have his Lectures on the Physical 
Forces, a simple work, but in reality most profound, 
even in its slightest remarks. . , 

But the great work of his life is the series of 
Experimental Researehes on Electricity, published 
in the Philosojihical Transactions during forty 
years and more. Fully to understand all the dis- 
coveries contained in that extraordinnrj' .sot or 
papers would require a knowledge of all that 
has been discovered during that time as to elcctn- 
city, magnetism, electro-magnetism, and diamag- 
netism. Wc may merely mention the followmg, 
almost all of wliicli are di.scoveries of the first 
importance. They are given in the order of public.v 
tion, which is nearly that of discovery : (1 ) Iniluecd 
electricity (1831), comprehending and explaining n 
vast variety of phenomena, some of wliich hare 
already hecn applied in practice (especiallyas inpg- 

neto-electricity )tolighthouscs, electro-plating, iiring 

of mine.s, telegraphy, and medical piirposcs--plcc- 
trie currents derived from the e.arth’s mngneti‘=in j 
(2) the electrotonic state of matter (l^'H) : (“J 
identity of electricity from difTorent sources (Iw.ij; 
(4) equivalents in electro-chemical dccqmpo‘‘d'ni 
(1834); (5) electrostatic induction— .specific mduc- 

tive capacitv (18.38); (6) relation of clcctnc 
magnetic forces (183S); (7) the electricity of tno 
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Gymnotus (1839) ; (8) hydro-electricity (1843); (9) 
magnetic rotatory polarisation (1846), eflected by 
means of the optical glass already mentioned ; (10) 
diamagnetism and the magnetic condition of all 
matter (1846); (11) polarity of diamagnetics, and 
the relation of diamagnetism to crystalline forms 
(1849); (12) relation of gravity to electricity 
(1851) — this, as before remarked, is Faraday^s 
attempt to prove a conservation of force proper; 
(13) atmospheric magnetism (1851), an attempt 
to explain the diurnal changes of the earth’s mag- 
netic force by the solar effect on the oxygen of the 
air, a very interesting paper. Faradajrs work is 
not only of extreme importance in itself, hut it 
has been of the utmost consequence to science by 
leading Clerk-Maxwell to his wonderful investi- 
gations of the dynamics of the electro-magnetic 
field and the electro-magnetic theory of light. 

Faraday, who had received a pension in 1835, was 
in 1858 given a house in Hampton Court. In 1862 
he delivered his last discourse on ‘gas-furnaces,’ 
and advocated the use of magneto-electric light in 
lighthouses. In 1865 he resigned the position of 
adviser to the Trinity House, also that of director 
of the laboratory of the Royal Institution. Fara- 
day, who was a devout Christian and a member 
of the religious body called Sandemanians or 
Glassites, died at Hampton Court, 25th August 
1867. See Life by Tyndall (1868; 4th ed. 1884), 
Bence Jones (1870), and J. H. Gladstone (1872). 

Faradisation. See Electeicitv (Medical). 

Fardizi (Arab, faraiz, ‘divine ordinances’), 
a sect of reformed Mohammedans, numerous in 
Eastern Bengal since the middle of the 19th cen- 
tury. The sect originated in a puritan reaction 
against many obvious corruptions into which the 
iSaniism of Bengal had fallen ; but they differ 
from the orthodox Sunnites (of whom they may 
be regarded as a branch) in rejecting traditional 
custom, and in holding that the Koran is the sole 
and complete guide to spiritual life. 

Farce (Ital./awa, from Lat.yTimVc, ‘to stuff’), 
a dramatic piece of a broad comic character. The 
difference between it and comedy proper is one of 
degree and not of kind. The aim of both is to 
excite mirth ; but, while the latter does so by a 
comparatively faithful adherence to nature and 
truth, the former assumes to itself a much greater 
license, and does not scmple to make use of any 
extravagance or improbability that may serve its 
purpose. It does not therefore exhibit, in general, 
a refined wit or humour, but contents itself with 
grotesque rencontres and dialogues provocative of 
fun and jollity. The beginnings of Greek and 
Roman comedy consist of rustic farces or panto- 
mimes (see Atellanae); the fii-st farces, in the 
modern sense, were composed by the fraternity of 
the Bazoche (q.v.) in Paris, as a contrast to the 
ecclesiastical plays performed by the religious 
orders. The most widely celebrated and most 
important of early farces is that of the advocate 
Maistrc Pierre Patelin, which was acted in the 
J5tb century, and quickly spread itself over Italy 
and Genriany. It is full of genuine comic quality, 
and its dialogue has brightness and reality. See 
L. E. Chevaldin, La Farce dc Patelin et scs Imita- 
tions (Paris, 1889), from the work by Dr K. 
Schaumburg. Subsequently IMoliere elevated and 
refined the farce into his wonderful series of 
comedies of character. In England the origin of 
the modern farce dates from about the commence- 
ment of the 18th century. Of all the numerous 
farces which have been performed before English 
audiences only those of Samuel Foote, who re- 
verted, however, to the abuse of personal mimicry' 
which characterised the earliest farces, have kept a 
place in Utcrature. See Drama. 


Farcy in horees depends upon the same causes 
as Glanders (q.v.) — in fact, is an outward mani- 
festation of glanders. The absorbent vessels of 
the superficial parts of the body, but usually those 
of one or both hind limbs, are inflamed, tender, 
swollen, hard, and knotted. The vitiated lymph 
thus poured out softens, and ulcers or farcy' buds 
appear. Unlike the ulcers of glanders, they' are 
sometimes thought to be curable, but an animal 
apparently' cured is not safe to be with other horses, 
as the contagitim — the Bacillus mallei — almost 
invariably remains, and the animal is thus a 
centre of infection and a source of danger. 

Farcy and glanders are included in the contagious 
diseases dealt with by the Contagious Diseases 
(Animals) Acts, 1878-86. See handbook of said 
Acts, pp. 126, 563, and 631. 

Fardel-bound. See Constipation. 

Farebani, a market-town and watering-place 
of Hampshire, on a creek at the north-west end of 
Portsmouth harbour, 12 miles SE. of Southampton 
and 9 NW. of Portsmouth. It has earthenware 
manufactures and shipbuilding. Pop. (1851) 3451; 
(1881) 7183. 

Farel, Guillaume, one of the most active 
romoters of the Reformation in Switzerland, was 
om in 1489 at Gap, in Dauphine. He studied at 
Paris, and was at first distinguished by' his extra- 
vagant zeal for the practices of the Catholic Church ; 
but, moved to the study' of the Scriptures, he was 
converted to Protestantism, and, being by nature 
vehement even to indiscretion, he immediately 
commenced to prosely'tise. The chief scene of his 
labours was France and Switzerland. At Basel, 
in 1524, he opened his career of controversy and 
evangelisation by' publicly sustaining thirty theses 
on the points in efispute between Roman Catholi- 
cism and Protestantism. He subsequently preached 
at Strasburg, at Montbeliard, and at Neuchatel. 
In 1532 he went to Geneva, but soon had to 
leave the city'. He returned in 1533, was again 
compelled to withdraw, but once more entered it 
in 1534 ; and in 1535 the town-council of Geneva 
fomially proclaimed the Reformation. Farel, how- 
ever, was a missionaiy', not a legislator, and the 
organisation of the (ienevan Church passed into 
the hands of Calvin (q.v.). The severity of the 
new ecclesiastical discipline produced a reaction, 
and in 1538 the two Reformers were expelled from 
the city'. Farel took up his residence at Neu- 
chfitel. In 1557, along with Beza, he was sent 
to the Protestant princes of Germany', to implore 
their aid for the Waldenses, and on his return 
sought a new sphere of evangelistic labour in the 
Jura Mountains. When trembling upon three- 
score-and-ten, he married a young wife. In 1560 
he proceeded to his native Dauphind, and passed 
several months preaching against Catholicism ; and 
in November 1561 he was thrown into prison for 
a time. He died at Neuchfitel on the 13th Sep- 
tember 1565. His works were mainly polemical. 
See tlie German work by Kirchhofer (Zur. 1833); 
two French works by' E. Schmidt (1834 and 1860) ; 
and a Life in French by Goguel (1873). 

Farewell, Cape, the southern extremity' of 
Greenland, lying in Sfi’ 44' N. lat. and 43’ 54' W. 
long., consists of a rocky hill, nearly' 1000 feet 
high, situated on an island off the coast. It is 
generally beset with ice, which appears to come 
from the north-east and to sweep round into 
Davis Strait. Hence the cape is but little known ; 
and, in fact, the Danish traders and seamen gener- 
ally' round it at more than 100 miles distance. 

Fargo, capital of Cass county. North Dakota, 
on the Red River of the North, 254 miles W. of 
Duluth by rail. From an insignificant village in 
1874 it has become the financial and commercial 
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centre of the state, with six hanks, as many pnhiic 
schools, a Congregational college, and numerous 
churches. Flour is the chief manufacture. Pop. 
10 , 000 . 

Fai’ia y Sousa, Manuel de, a Portuguese 
historian and poet, was bom near Pomheiro in 
1590, studied at Braga, next was secretary to 
his kinsman the Bishop of Oporto, afterwards 
lived at Madrid and Lisbon, and became in 1631 
secretary to the Spanish embassy at Rome, where 
he enjoyed the favour of Pope Urban VIII. Three 
years later he returned to Spain, and died at 
Madrid in 1649. His writings fill more than sixty 
volumes, partly in Spanish, and comprise works 
on Portuguese histoiy, on Portugal and its posses- 
sions in America and Africa, and commentaries on 
Camoens. His Portuguese poems comprise about 
two hundred good sonnets and twelve eclogues, and 
it is mainly by these, and also by three theoretical 
treatises on poetry, that he has influenced the 
development of the poetic literature of Portugal, 
in which he was long regarded as an oracle. His 
poetry exhibits talent and spirit, but is on the 
whole tasteless and bombastic. — He mrrst not be 
confounded with Manuel Severin de Faria ( 1583- 
1655), who was one of the most learned niunis- 
rnatists of his age. 

Faribault, capital of Rice county, Minnesota, 
on the Cannon River, 53 miles S. of St Paul by 
rail, with a Catholic academy and convent, a state 
institution for the deaf, dumb, and blind, and the 
Seabury divinity school. It has mamrfactrtres of 
flour, bricks, furniture, &c. Pop. (1885) 6459. 

Faridkot, one of the Sikh cis-Sutlej states, 
south-east of Firozpur, with an area of 612 so. m., 
and a pop. (1881) of 97,034. Under the political 
superintendence of the Punjab government, it is 
ruled by a rajah, resident in the town of Faridkot 
(pop. 6593), 60 miles SSE. of Lahore. 

Faridpur, chief town of a district of the same 
name in tire delta of the Ganges, 110 miles NE. of 
Calcutta. Pop. 10,263. — The district, forming a 
tongue of land between the great rivers Ganges 
and JIadhunrati, sinlrs in the south into a vast 
swamp, wlrile during the rains boats of some size 
can ply over nearly the whole surface. Rice is, of 
course, the principal crop ; sugar is grown and 
manufactured, and forms the staple of the district 
trade ; and the river traflic and extensive fisheries 
employ large numbers of the inhabitants, .^ea, 
2207 S(i. m. ; pop. 1,631,734. 

Farina, a Latin term for meal or flour. It is 
also frequently e.xtended to many substances which 
agree with the meal of the coni-plants or Cerealia 
in containing much starch ; and food made of such 
substances is often called farinaceous. In Soutli 
America the name is commonly applied to the meal 
of the cassava. 

Fossil farina, rnouiitain milk, or Agaric mineral, 
is .a deposit of silicilied animalcules, obtained from 
China, &c. In 100 parts it contains of silica 50.\, 
alumina 264, mamesia 9, water and organic matter 
13, with traces of lime and oxide of iron. 

FariiiJi, Johann IVLuiia. See Eau de 
Cologne. 

Fjirlui,^ Luigi Cahlo, an Italian statesman, 
w.as born in 1812 at Russi, in the province of 
Ravenna. He studied medicine at Bologna, and 
practised with success in his native city, but in 
1841 had to leave the Papal States for Turin, 
owing to the part he had taken in politics. The 
amnesty and liberalism of the new pope, Pius IX., 
called him to Rome in 1810, where he bec.ame an 
nnder-sccrelary for Home Allairs, .and lielcl oHicc 
under the ill-fated Ro.=si. Farini next found in 
Piedmont public honours a« well as a home. In 


1851 he became minister of Public Instruction, 
in 1859 provisional governor of Modena, in 1861 
minister of Commerce in the last cabinet of 
Cavonr, and he was himself premier from Decem- 
ber 1862 till the breakdown of his health in the 
following March. He died near Genoa on 1st 
August 1866 ; and in 1878 his remains were trans- 
lated to Russi. Amon" Farini’s literarj' produc- 
tions may be mentioned II Stato Eomano, trans- 
lated into English by Mr Gladstone (4 vols. Lond. 
1851-54), and Storia d' Italia, a continuation of 
Botta’s celebrated work. 


Farm (A.S. fcorm ; Low Lat. fmia, from Lat. 
firmiis, ‘ durable ’ ), the term usually employed to 
denote a piece of land, either pasture or arable, 
held in lease by a tenant from the proprietor; 
but of course the 'term farmer is often applied 
to a person who owns as well as cultivates land, 
in America the farmer usually owns the land he 
cultivates. In this work the history and present 
position of agriculture, agricultural statistics, and 
the division of land are dealt with under the head 
Agricultuee; and other matters relevant to 
fanning (such as cattle, daily, landlord and tenant, 
lease) are treated under the various heads cited at 
the end of that article. 

Farm Buildings. — ^Tlie buildings of a well- 
appointed farm in Great Britain consist of a 
residence for the farmer and his famil}', cottages 
for the fann-labourers, and the farm-steading. 
The dwelling-house varies to some extent irith 
the size and character of the holdingj the ‘rules 
of the estate,’ the fashion of the district, and the 
taste and social standing of the tenant. Slodem 
farm dwelling-houses upon holdings of about 
200 acres and upwards are, as a nile, both 
commodious and comfortable, substantial in con- 
struction if not ornate in e.xternal appearance, 
usually surrounded by simply but_ tastefully 
laid out grounds, with a moderately sized garden 
—for, despite the old adage, farmers are not now 
all bad gardeners. The dwelling-house should, bo 
from 50 to 200 yards distant from the steading, 
andj if possible, upon a slightly higher level, and 
so situated that from the farmer's parlour and bed- 
room windows the whole of the steadbig and stack- 
yard may be in view. 

The servants’ cottages should be near the stead- 
ing, perhaps at the opposite side from the fanners 
dwelling-house. The cottages should be plain, 
substantial, and roomy; they are often in one 
continuous row, often in pairs, seldom built 
singl3L Each familj- niaj" have three or four 
compartments, with a separate door, and a separate 
plot of ground for garden produce. Cottages for 
lann-servants are now more fullj' provided than 
prior to 1870 ; and it Ls well known that, where there 
js ample cottage accommodation, the supply of 
agricultural labour is, as a rule, both abundant and 
of good qualitjL 

The fann-stcading, as the term is understood in 
its narrowest and most generallj' accepted sense, 
consists of erections provided for the accommoda- 
tion of the croiis, stock, and farm imi>lcmcntf? 
and machines. The cost, character, and capacity 
of the farin-steading vary- not only_ with the extent 
of the holding, the system of farming pursued, and 
the situation of the farm in regard to climate, hut 
also to no small extent witli the tastes and dc.sirc3 
of the land-owner, and perhaps likewi.se, although 
to a smaller extent, with the lancie.s of the tenant. 
It is the presumption that all the buildings and 
other permanent equipments of the fann are pro- 
vided by and are the property’ of the owner of the 
soil. The character of tlie steading is therefore, 
a-s a rule, determined by the ‘nilcs of the c.statc. 
These estate rules too often enforce tlie observance 
of certain plans irrespective of the exceptional 
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necessities and peculiarities of individual farms. On 
this account, and through a widespread ambition 
on the part of both landlords and tenants for im- 
posing and almost luxurious farm buildings — an 
ambition fostered bj', if not born of, the times of 
exceptional prosperity experienced prior to 1875 — 
an e.xcessive and unreasonable amount of capital 
has in many cases been sunk in the buildings of the 
farm, thus placing upon the land a burden which 
it is ill able to bear, and which is therefore detri- 
mental alike to the land-owner and to the tenant. 
The greatest amount of steading accommodation 
is required upon mixed husbandry faniis, where 
a large quantity of home-grown produce is con- 
sumed by cattle in uinter. Unfortunately upon 
such a farm the maximum expenditure is required 
where the land is, as a rule, least able to bear 
heavy burdens — viz. in the cold northern districts, 
where substantial and comfortable houses have to 
be provided for the stock during the long and severe 
winters. In many instances there is four or five 
times as much money sunk in buildings — i.e. apart 
from the dwelling-houses— upon mixed husbandry 
farms in the north of Scotland as upon similar 
farms in the south of England. For farms exceed- 
ing 200 acres in extent the outlay upon buildings 
would range from £4 to £10 per acre. 

The following estimate of the cost of buildings 
for different fanus is based upon actual experience 
of extensive estates in Scotland, rent instead of 
acreage being taken as indicating the character 
and wants of the farm — viz. : £80 annual rent — 
dwelling-house, £190 ; offices or steading, £310 ; 
total, £500. £160 annual rent — dwelling-house, 

£325 ; offices, £475 ; total, £800. £240 annual rent 
— dwelling-house, £410 ; offices, £740 ; total, £1150. 
£500 annual rent — dwelling-house, £500 j offices, 
£1100; total, £1600. 

The farm-steading is usually situated as near as 
possible to the centre of the holding, on a dry, airy, 
yet well-sheltered elevation, with the water-supply 
abundant, if such is to be had on the farm, but not 
in close proximity to stagnant water or swampy 
ground. The open part of the steading should, as 
a rule, have a southern exposure, yet the immediate 
situation as to shelter may warrant variations from 
this rule. The most common and convenient plan 
for a farm-steading is in the form of tliree sides of a 
square or parallelogram, with a wing down the 
centre, and, perhaps also stretching out a short 
distance at the back of the cross wing, the dimen- 
sions of the square or parallelogi-am being so regu- 
lated as to provide the required capacity in the 
various compartments. Modern experience has fully 
demonstrated the advantages of covered courts for 
cattle. In most improved steadings, therefore, the 
whole or gi-eater part of the .spaces between the 
centre ancl side wings is roofed and arranged as 
courts for cattle. The whole of the season’s dung 
is often accommodated in these courts, and is 
benefited by the treading of the cattle, while the 
roof saves it from damage by washing with rain- 
water. Where good management prevails, the 
liquid manure is collected in a tank close to these 
courts, and periodically pumped over the heap of 
solid manure. Quantities of gj'psum are sprinkled 
over liquid manure wherever it is exposed, to fix 
free ammonia, which would otherudse volatilise and 
pass aw.ay in the atmosphere. 

A point worthy of careful considei-ation is the 
placing of the various compartments of the stead- 
ing in such relation to each other that there may 
be no unnecessary moving of food, manure, or dairj' 
produce, so that time in performing the various 
operations going on in the steading may ns far as 
possible be economised. The straw-bam should be 
near the centre of the steading, and the classes of 
stock receiving most straw accommodated nearest 


to the straw-bam. The root-stores should be 
easily accessible from tlie cattle compartments, the 
hay-store from the stable, the dairy from the cow- 
house, and the stack-yard from the threshing-mill 
and straw-bam. The cart and implement sheds 
should be near to the stable. 

In close steadings most careful attention should 
be given to ventilation, so as to secure a sufficient 
current overhead to keep the atmosphere pure and 
equable without allowing draughts to play directly 
upon the animals. Besides stone and bricks, con- 
crete — 1 part of stale Portland cement to 6 parts of 
broken stones or pure gravel (free from earthy 
matter) — ^is now laigely employed in the construc- 
tion of farm buildings, notably servants’ cottages. 
Galvanised corrugated sheet-iron is extensively used 
in roofing courts for cattle. Covered stack-yards 
have not come into \rse, as was at one time expected, 
but large haj'-barns, roofed with cormgated iron, are 
now veiy common, and are a valuable acquisition 
to farm-steadings. 

On the American continent farm buildings are 
generally constmeted of wood. It is common there 
to find all the compartments of the farm-steading 
grouped under one roof, which is often of great 
dimensions. 

Fanner, Richard, D.D., a well-known 18th- 
century scholar, was born at Leicester, August 28, 
1735, and in 1753 was entered a pensioner of 
Emmanuel College, Cambridge, ^yhere four years 
later he graduated a senior optime. Appointed 
classical tutor of his college, he took orders, 
and served the curacy of Swavesey, a milage 9 
miles from Cambridge. On Dr Johnson’s visit to 
Cambridge tlie two scholars had a ‘ joyous meet- 
ing,’ and ever after kept up the most friendly 
relations. Dr Farmer became a member of the 
famous Literaiy Club, and helped Johnson with 
Cambridge notes for his Lives of the Poets. He soon 
abandoned his projected historj' of Leicester, and 
published in 1767 his only work, the once famous 
Pssay on the Learning of Stiahcspeare, which showed 
that the great dramatist derived his knowledge of 
the ancients from translations, having often pre- 
served the phraseology and even the errors of the 
translators. In 1775 Farmer was elected to the 
mastership of Emmanuel College, and in 1778 be- 
came chief-librarian to the university. In 1780 he 
obtained a prebendal stall at Lichfield, in 1782 at 
Canterbury, which he exchanged in 1788 for a resi- 
dentiary prebend in St Paul’s. The remaining 
years of his life he divided betudxt residence in 
London and at Cambridge, beloved alike by the 
members of his college and by London men of 
letters for his geniality and his brilliant talk over 
a pipe of tobacco and a bottle of port. He was 
careless of his appearance, an inveterate collector 
of old books, and habitually indolent — a failing 
wliich alone prevented his making a figure in 
literature. He died September 8, 1797. 

Fariners-gcncral ( Fr. /ermfere-pd/rfrana: ) was 

the name given before the Revolution of 1789 to 
the members of a privileged association in France, 
who farmed or leased the public revenues of the 
nation. This system of tax -gathering became gene- 
ral in France from the year 1546, when Francis 1. let 
out the gabellc or salt-tax in this way. The privi- 
leges of the position were sold to the highest bidder ; 
but they were largely in the hands of the king’s 
favourites. The powers, rights, and duties of the 
class were defined by special decrees ; but, however 
severe may have been tlie fiscal laws against fraud 
and contraband, it is notorious that shortly before 
the Revolution abuses of the most flagrant descrip- 
tion had demoralised the system and the men. 
During tlie Revolution most of these odious tax- 
I gatherers perished on the scaffold, the innocent 
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among them being occasionallj' confounded with 
tlie guilty. Farmei-s of the revenue were an insti- 
tution of ancient Rome ( see Publicans ). Tolls on 
roads and duties of various kinds were at one time 
farmed also in Great Britain. See MONOPOLY. 

Farm-servants. See Labourers. 

Farnljoroilgll, a village on the east border of 
Hampshire, 32 miles SW. of London, contains part 
of the camp of Aldershot (q.v.). Near it is Farn- 
horough Hill, the residence of the Empress Eugenie, 
heside which is the mausoleum whither the remains 
of her husband and her son were removed from 
Chiselhurst in 1888. 

Fame, Fearne, or Fern Isles, or the 

Staples, form a group of seventeen islets and rocks 
(area, 80 acres ; pop. 49 in 1881 ), some being visible 
only at low-tide, two to five miles off the north-east 
coast of Northumberland, opposite Bam borough. 
On House Island are remains of a Benedictine 
priory, dedicated to St Cuthbert (q.v.). The pas- 
sage between the isles is very dangerous in rough 
weather; and on the group there are two light- 
houses. Here the For/arshire was wrecked in 
1838 (see Darling, Grace) ; and here, in 1843, the 
Fcffasus met the same fate, when si.vty peraons were 
drowned. 

Farnese, the name of an illustrious Italian 
family, three members of whom occupy a prominent 
position in history. Alessandro Farnese was 
raised to the papal see in 1534 as Paul III. (q.v.). 
He founded the duchy of Parma and Piacenza. — 
Alessandro Farnese (1546-92), son of the second 
duke, and one of the most skilful generals of his 
age, iir-st distinguished himself at Lepanto ( 1571 ). 
Afterwards, as governor of the Spanish Nether- 
lands, he captured Antwerp (1585) for Philip 11. , 
and compelled Hemy IV. of France to raise the 
siege of Paris ( 1590 ).— Elizabeth Farnese ( 1692- 
1766) became the wife of Philip V. of Spain in 
1714, and was a warm supporter of the policy of 
Alberoni, Philip’s minister. — The three pieces of 
antique sculpture (the Farnese Hercules, Flora, 
and Bull) were removed about 1790 from the 
Farnese Palace at Rome to the national museum 
at Naples. 

Fnrnlinm, a town of Surrey, 38 miles SW. of 
London by rail, stands on the Wey, embosomed in 
hop-gardens. The principal feature is the old castle 
of the bishops of Winchester, first built by Bishop 
Henry de Blois, King Stephen’s brother. Razed 
by Henry III., and afterwards rebuilt, it was gar- 
risoned by Charles I., and restored in 1684 to its 
present state by Bishop Morley. A handsome 
Italian town-hall was built in 1866. Sloor Park, 
the seat of Sir William Temple, with memories of 
Swift and ‘ Stella,’ is in the vicinity ; so, too, arc 
the remains of Waverley Abbey (1128), whose 
Annalcs Wavcrh'oises suggested to Scott the name 
of his first romance. The chief trade is in hops, a 
very fine variety bein" grown here. Pop. (1881) 
4488. Toplady and Cobbett were natives. Aider- 
shot Camp (q.v.) is 3 miles NE. of Famliam. 

Fariitvordl. a township of Lancashire, 12 miles 
by_ rail ESE. of Liverpool. The manufacture of 
sail-canvas, watches, fil&s, «S:c. is carried on. Pop. 
(1861) 8720; (1881) 20,708. 

Faro« the cajdtal of the Portuguese prorinco of 
Algarve, on the south coast, bcliind three islands 
which form a good roadstead. It has con.siderable 
exports of fruits, cork, sumach, and fi.rii. Pop. 
8671. Faro was burned by the English in 1596, and 
partly destroyed by the earthquake of 1755. 

Faro, a widely-known game of hazard, jdaved 
with cards by a ‘banker’ against an indefinite 
number of players. It is so called from Pharaon or 
Pharaoh, the old name of one of the court cards. 


Faroe Islands (Dan. Faar-Ocr, ‘sheep 
islands ’ ), a Danish group of islands, twenty-two in 
number, of which seventeen are inhabited, Ijing 
between the Shetlands and Iceland, 200 miles NM . 
of the former, in 61° 25' — 62° 25' N. lat., and 6° 19' 
— 7° 40' W. long. Their area is 513 sq. in., and 
their population (1850) 9150; (1880) 11,220. The 
islands are the remains of a single continuous 
plateau, originallj' trenched by deep erosion valleys, 
which, being inundated by the sea during a sub- 
sequent era of depression of the land, became con- 
verted into fjords and sounds. Geologically they 
consist of volcanic rocks, horizontally disposed beifs 
of basalt predominating. Seaward they present 
rugged precipitous cliffs, ranging in height from 1000 
to 2300 feet, whilst inland they rise into flat-topped 
pyramidal mountains, which attain maxiniura 
elevations of 2502 feet in Skellingfjeld in Striinio, 
and of 2895 feet in Slattaretind in Ostero._ The 
currents that run through the sounds are swift and 
dangerous; storms and whirlwinds are frequent; 
and the harbours and anchorages in the fjords 
and bays are not veiy secure, but, on the other 



band, nearly always free from ice. For, though the 
climate is misty and moist, the U'intei's aie com- 
paratively niiltl. Peat and coal are used for fuel. 
Trees there are none, owing to the storms ; timber 
for building purposes is imported from Nonva}’. 
Tillage is confined to the cultivation of a few vege- 
tables, and attempts, not always successful, to grow 
barley. The principal sources of wealth are shcep- 
faniiing, wild-fowling, and fishing; and the ])iodnct.s 
of the.se, including wool, feathers, salt and dried 
fish, train-oil, and skins, are the princijial exports 
sent for the most part to Denmark. The largest 
islands are Stiomb (28 miles long by 8 bioad), 
Ostero, Vnago, Sando, and SiUlero. The capital of 
the group is Thorshavn in Striimi), with 984 inhabit- 
ants; the town of Kirkebo, on the same i.sland, was 
formerly the seat of a bishop. The inhabitants, of 
Norse descent, are simple and grave in their man- 
ners, and industrious in their habits. Tlioy speap 
an Old Norse dialect, though modem Danish is 
the language of law-courts, churclic.s, and school?. 
They belong to the Lutheran Church. Since ISot 
the islanders have enjoyed a certain amount of sell- 
govemment under the control of three Daiiisli 
adminisli-ative officers, who officiate^ as governor, 
police-inspector, and judge rcsjiectivcly. They 
send two representatives to the Danish parlia- 
ment, one to the Upper House, chosen by the 
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popular assembly of the islands, the other to the 
Lower House, elected directly by the people 
themselves. From the time of their firet colonisa- 
tion in the 9th century the Faroe Islands belonged 
to Norway down to 1380, in which year they passed 
to Denmark. The natives possess a number of 
ancient epical ballads {kva^i), the most important 
group being the SJur^ar KvccSi, or songs of Sigurd 
(ed. with grammar, glossarj', &c. by Max Vogler, 
i. Paderbora, 1877 ). The chief names in the native 
literature are Svabo (1746-1824); N. Mohr (1742- 
90) ; J. H. Schroter (1771-1851), the first to devote 
much attention to the prose literature— some of the 
folk-stories he collected are to be found in Anti- 
q^larislc Tidslcrift ( 1849-51 ) ; the patriotic Poul 
Nolso (1766-1809), whose Vogdlied is the most 
popular modern poem in the Faroe dialect; and 
Venzel Ulrik Hammershaimb (bom 1819), editor of 
Fccrbiske Kvcadcr (i. and ii. Copenhagen, 1851-55), 
in the well-known Nordiske Literatur-Samfund. 
The last prepared the first grammar in 1854, and 
in the pa^es of Bimmaladting — the only newspaper 
of the islands, but printed mostly in Danish — a 
new translation into the modern dialect of the 
so-called Fmreyingasaga. 


Farquliar, George, was born at Londonderry 
in 1678, and received his education at Trinity Col- 
lege, Dublin, where, although he did not take any 
degree, he secured among his comrades the reputa- 
tion of a wit who was a spendthrift of his witticisms. 
When he left the university he was engaged as an 
actor at one of the Dublin theatres, but, like most 
dranratists who have figured on the stage, he proved 
but an indifferent performer. Playing a part in 
Dryden’s Indian Emperor, and forgetting that he 
wore a sword instead of a foil, he accidentally 
wounded a brother-performer, and was so sliocked 
by the occurrence tliat he at once quitted the 
boards. Accompanied by the actor Wilks, he pro- 
ceeded to London, and shortly after received a 
commission in the regiment commanded by the 
Earl of Orrery, which was then stationed in Ireland. 
Urged by Wilks, and perhaps stimulated by the 
gaiety and leisure of a military life, he in 1698 
produced his first comedy, entitled Love and a 
Bottle, which proved a success. Two years after- 
wards his Constant Couple appeared, which met 
with a brilliant reception, and to which he wrote 
a sequel, called Sir Harry Wildair. In 1703 he pro- 
duced The Inconstant, founded on the Wild-goose 
Chase of Beaumont and Fletcher, a version in which 
all the coarseness, and none of the poetry, of the 
elder dramatists is retained. Having married in 
the same year, he fell into serious pecuniary dilfi- 
culties, sold his commission, and, struggling with 
adverse fortune, succumbed. He died of decline 
in 1707, leaving ‘ two helpless girls ’ to the care 
of his friend Wilks. During his last illness he 
wrote the best of his plays. The Beaux’ Strata- 
gem — in six weeks, it is said — and died while its 
wit and invention were making the town roar with 
delight. Another popular play. The Bccndting 
Officer, had been produced in 1706. 

Farquliar is one of the best of our comic drama- 
tists, although Pope called him ‘ a farce writer.’ 
He is less icily brilliant than Congreve, and pos- 
sesses on the whole more variety and character than 
any of his compeers. He had wit in abundance, 
but he had humanity too. He was a tender-hearted 
and somewhat melancholy man — ‘ very splenetic, 
and yet verj' amorous.’ 


Farr, William, statistician, was bom at Ken- 
ley, in Shropshire, November 30, 1807. He studied 
medicine at Paris and London, and afterwards gave 
his attention mainly to medical statistics and the 
questions connected' therewith. In 1839, two years 
after the registration of deaths, and of the causes of 


death was commenced in England, Farr received 
an appointment in the Registrar-general’s Office in 
London, where he eventually became superintend- 
ent of the statistical department, a post which he 
held until 1880. He died in London, 14th April 
1883. His chief books are Tables of Lifetimes, 
Annuities, and Premiums (1864); English Repro- 
duction Table (1880); said. Net Premiums for Insur- 
ance agauist Fatal Accident (1880). His Vital 
Statistics, a memorial volume, appeared in 1885. 

Farragut, David Glasgow, the greatest of 
American seamen, was born of Spanish origin, near 
Knoxville, Tennessee, 5th July 1801. Entering the 
navy in 1810, he became a lieutenant in 1825, com- 
mander in 1841, and captain in 1855. On the out- 
break of the civil war he held by the Union, and in 
1862 was given the command of the armament of 
wooden steamers and mortar-boats fitted out for the 
capture of New Orleans. The approach to tire city 
was defended by two strong forts, a number of 
Confederate steamers and an ironclad ram, besides 
chains stretched across the river, whilst sharp- 
shooteiii and fire-rafts had been prepared to harass 
the attacking force. After the forts had been 
shelled for six days and nights without effect, Far- 
ragut decided to force the passage in the darkness, 
and actually carried through all but three of his 
vessels, in spite of the terrible raking fire poured in 
as they passed the opening made in tire boom. The 
Confederate fieet was sunk or biimed, and, on the 
25th April, the last batteries having been silenced, 
the city was evacnated, and Farragut’s men landed. 
For many months thereafter he was emploj'ed on 
the Mississippi, until in July 1863 the last ford; sur- 
rendered, and the entire river was open to naviga- 
tion. In July 1862 he had been commissioned rear- 
admiral, and in 1864 he returned to the Gulf, where 
on 5th August he fought the battle of Mobile Bay, 
destroying the enemy’s gunboats and a powerful 
ironclad ram ; a few days later the forts surrendered, 
and the port of Mobile was thenceforth closed^ to 
blockade-runners. In December he was made vice- 
admiral, the grade being created for him by congress, 
as was also the rank of admiral, to which he was 
raised in 1866. He died at Portsmouth, New Hamp- 
shire, 14th August 1870. There is a colossal bronze 
statue of Fanagut in Washington, and another, of 
heroic size, in New York. See the Life by his son 
(New York, 1879). 

Farrant. Richard, musician, was bom about 
1530, entered the Chapel Royal, became organist 
of St George’s Chapel in 1564, returned to the 
Chapel Royal in 1569, whence lie retired in 1580, 
and died in 1585. His name is best known in con- 
nection with the anthem, 'Lord, for Thy tender 
mercies’ sake,’ and a chant based on it, which, how- 
ever, seem certainly not to be his. He actually 
did compose a full morning and evening service, 
and two anthems which have been printed, vitli 
parts of other services. 

Farrar, Frederic William, D.D., Archdeacon 
of Westminster, was bom in Bombay, 7th August 
1831, and graduated at London University and at 
Cambridge, where he was fourth classic. Ordained 
in 1854, he was for many years a master at Harrow, 
and in 1871-76 head-master of Marlborough College ; 
in 1868 and 1874-75 he was a select preacher 
before the university of Cambridge, in 1869-73 
lionorarj' chaplain to the Queen, and afterwards a 
chaplain-in-ordinary. He became canon of West- 
minster and rector of St Margaret’s in 1876, and 
archdeacon in 1883. An eloquent preacher, he has 
taken an active part in temperance reform. As an 
author, his industrj' and productiveness have been 
equalled only by the remarkable popularity of 
some of his writings, wliich include, besides Eric 
(1858) and other stories of school-life, and his earlier 
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works on pHlology and education, The Witness 
of History to C7im^ ( Hulsean Lectures for 1S70); 
The Life of Christ (2 vols. 1874), wliiclx passed 
tlirougli twelve editions in as many inontlis ; a 
Zife of St Paul (2 vols. 1879) ; The Early Days of 
Christianity (2 vols. 1882); The Histoi-y of Inter- 
pretation (Banipton Lectures for 1885); and The 
Lives of the Fathers (2 vols. 1889). He has also 
contributed largely to the magazines, and published 
several volumes of sermons ; amon" these last is his 
Eternal Hope (1878), which denied the probability 
of eternal punishment. 

Farrier, a sheer of horses, who formerly also 
treated their diseases. Though these old farriers 
were frequently men of gi-eat shrewdness and 
observation, their management of sick hoi-ses, 
while often sensible, was generally altogether 
empiiical; and their practice has mostly passed 
into the hands of regularly educated veterinarians. 
See Horse-shoeing, A’'eterinaey Medicine. 

Aejiy Farriers. — In each regiment of British 
cavalry there is a farrier quartermaster-sergeant 
(formerly faiTier-major), with eight sergeant- 
farriem and eight shoeing-smiths, u'ho attend to 
the shoeing of the horses and their treatment when 
sick, subject to the directions of the veterinary 
surgeon. The daily pay of the three ranks is 4s., 
2s. lOd., and Is. lOd. respectively. They wear as a 
badge on the sleeve a horseshoe, in worsted for the 
shoeing-smiths, and in gold for the faniers, who 
rank as sergeants and wear ChevTons (q.v.). All 
other mounted troops have farriem and shoeing- 
smiths in proportion to the number of their horses. 

Fars, or Farsistan (anciently Persis), a pro- 
rdnee of Persia, bordering on the Persian Gulf, rises 
from the steep coast in a successibn of broad ter- 
races. The coast zone or ‘ hot countiy,’ the pro- 
ductiveness of which is gi-eatly dependent upon the 
rainfall, is backed by the ‘land of the passes,’ 
behind which comes the ‘ cold country ; ’ the in- 
terior belongs to the Iranian plateau. The moun- 
tain chains, lying parallel to the coast, embrace 
numerous fertile valleys, rich in pasturage and 
•vines and fruit-trees. Amongst the mountains 
are several lakes, the largest Lake Baklitegan 
(q.v.). The rivers are small. The climate v.aries 
with the dillerent distiicts. The principal products 
of the province arc fruits, dates, tobacco, cotton, 
silk, and excellent wine. Area, about 53,500 sq. m. 
The population, the exact number of wliich is not 
known, is very sparse. The capital of Fars is 
Shiraz ; the port, Bushire, on the Persian Gulf. 

Fartllillg (Sax. from fcorS, ‘fourth’), 

an English copper coin equivalent in value to the 
fourth part of a penny. In accordance with repre- 
sentations made to tlie government by Dean Swift 
for the improvement of tlie coinage, certain pattern 
fartliings were struck in the years 1713-14, known 
as ‘ Queen Anne’s fai-things. ’ Five distinct varieties 
are known to exist. The scarcity and value of the 
pieces, which arc indeed not rare amongst collec- 
tors, has been strangely exaggerated. 

Farthingale, or Fardingaee ( Old Fr. vcrlu- 
yalle, from Span, vertuyada, ‘a hooped petticoat’). 
See Crinoline. 

Farii1cha1i:i(l, a city of the North-west Pro- 
vinces of India, near the right banlc of the Ganges, 
S3 miles N.AV. of Cawnpore. It is <a clean and 
healthy place, with a considerable trade, and a 
population ( 1881 ) of 02,437.— The district of Fanrk- 
habad belongs to the alluvial plain of the Doab, 
the soil being for the most part high-lving, sandy, 
and infertile. Area, 1719 sq. m. ; pop. 907,008. 
Tlie most important cropc are potatoes, indigo, and 
sng.ar-cane. The capital is Fatcbg.arh. The mins 
of Kananj, the capital of a powerful Hindu king- 
dom, still exist within the district. 


Fasano, a town of Italy, in the province of 
Bari, 35 miles NW. of Biindisi by rail, in the 
midst of an olive district. There are numerous 
oil-presses in the town and neighbourhood. Pop. 
13,941. 

Fasces were bundles of rods usually made of 
birch, but sometimes of elm, with an axe [sccuris) 
projecting from the middle of them, which -were 
carried before the chief magistrates of ancient 
Rome as symbols of their power over life and 
limb. They were borne by the lictors, at first 
before the kings, in the time of the republic before 
consuls and prmtors, and afterwards before the 
emperoi-s. Their number varied, a consul and a 
proconsul in his province having twelve, a praitqr 
six, but within the city only two. A’’alerins Publi- 
cola introduced a law that within the city the axe 
should be withdrawn, except in the case of a 
dictator, wiio was preceded by twenty-four lictors, 
bearing as many fasces. Publicola also made the 
fasces ne lowered at the assemblies of the people, 
as an acknowiedgment of their supreme power. 

Fascia, in Architecture, a flat space or band 
betw'een mouldings. See Entablature. 

Fasciatioil is a form of mpnsti-osity not un- 
common in plants. The gi-owing apex loses its 
usual conical shape and becomes greatly extended 
in one diameter, so as to produce a broad band- 
shaped growing-point. This maj' continue to widen 
until it has reached many times the nonual breadth 
without any proportional increase in thickness, and 
often becomes throw’n into irregular folds, the leaf 
arrangement becoming correspondingly confused. 
Cases of fasciation occur not unfrequently in the 
ash-tree, the auricula, daisy, and other common 
plants, and constantly in the cultivated Cocks- 
comb j q.v. ). Such growths are with AYelsh Gypsies 
an object of supeistitious reverence. 

Fascination (Lat. fascino, ‘I bewitch,’ doubt- 
fully akin to Gr. bashaino), an interpretation 
of the fatal influence of some serpents over their 
destined prey. Kalm and others describe how the 
rattlesnake fixes a squin el with its_ lidless eye, and 
so far demoralises the victim that it drops into the 
distended mouth. Lc A^aillant describes the con- 
vmlsions and finally the death of a shrike, paralysed 
by fear of a serpent at a distance of nearly' four 
feet. Dr Andrew Smith reports that the non- 
venomous South African tree-snake {Bnccphaliis 
viridis) gathers quite a circle of ■victims. Ellis 
notes the interesting fact that an object pushed 
between the eye of the snake and a victimised 
frog broke the spell. In spite of many observations 
which suggest mesmeric or hypnotic influence, 
against which tliere is no strong improbability, 
most naturalists regard so-called fascination as 
equivalent to fear. In iianic anim.'ils may un- 
doubtedly become paralysed or stupid, or lose the 
usual power of co-ordinating then’ actions. See 
Evil Eye, Serpent. 

Fascinc.S (from Lat. fascis, ‘n_ bundle’) arc 
brushwood f.agots bound together with wire, yarn, 
or withes. They arc 18 feet long and 9 inches in 
diameter, used for revetting the steps and steep 
interior slopes of field-works and for other military 
purposes, such as roofing magazinc.s, Casemates 
(q.v.). Blockhouses (q.v.), itc., when timber cannot 
be procured. A double row covered with earth 
seveial feet thick is almost bomb-proof. They also 
make a veiy strong stockade, and can be u.sed in 
bridging ojierations and load-makijig. Cut mto 
six-feet lengths, they arc often carried by tho men 
of an a.s.saulting column to fill up the ditch of a 
work or lessen its dejith. Five men c.an make ft 
fa.scinc in an hour. 

Fasciola, See Fluice, Tre.watode.?. 
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Fasher, a province of Dar-fhr (q.v.). 

Fashion and Fashionable, terms applied to 
occupations, pursuits, education, and mannera, as 
well as to most of the luxuries and necessaries of 
modem civilised life, denote an unending series of 
changes and modifications which are most marked 
and most apparent in the department of dress. 
Such variations of costume were unknown to most 
nations of the ancient world, and among the 
Romans only influenced the accessories of the 
toilet. The unchanging East is as unchanging in 
its dress as in everything else, and the fashions 

to wliich savage tribes uncompromisingly adhere 
remain unaltered for long periods. In some remote 
districts of European countries peasants still dress 
in the costume brought two or three hundred years 
ago by the local nobility from court, and tlie 
smock-frock of the English agricultural labourer is 
a relic of Saxon times. The natural conservatism 
of man often throws strong light upon long-for- 
gotten social history, and nowhere more than in 
the sm-vivals in modem costume. Thus, as Mr 
Tylor points out, there is much to be learnt from 
so quaintly cut a garment as the modern evening 
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1, Flemish (1311) ; 2, French (1410) ; 3, German (1530) ; 4, Spanish (1580) ; 5. French (1590) ; 6, 7, Beginning of 17th century. 


dress-coat. ‘ The cutting away at the waist had once 
the reasonable^ purpose of preventing the coat sldrts 
from getting in the way in riding, while the pair 
of useless buttons behind the waist are also relics 
from the times when such buttons really served 
the purpose of fastening these skirts behind ; the 
curiously cut collar keeps the now misplaced notches 
made to allow of its being worn turned up or 
down ; the smart facings represent the old ordinary 
lining ; and the sham cuffs now made with a seam 


round the wrist are survivals from real cuffs, when 
the sleeve used to be turned back. Thus, it is 
seen that the present ceremonial dress-coat owes 
its peculiarities to being descended from the old- 
fashioned practical coat in which a man rode and 
worked.’ Again, the English clergj'man’s bands 
are directly traceable through intermediate stages 
to the wide collars which evei^'body wore in 
Milton’s time, the very name of which also survives 
in our word bandbox. And it is said that the 



8 9 10 11 12 

8, Louis XIV. and Ilia Queen (1670); 9,(1740); 10, Prussian court-dress (1780); 11, A la Grecque (ISOO) ; 12,(1804). 


modem cylindrical hat is the indirect descendant 
of the Puritan steeple-crowned hat, carried across 
the Atlantic by the Pilgrim Fathere, thence again 
to France, when Benjamin Franklin and the young 
Republicans were the height of the fashion, and by 
the French manipulated into the hat which they 
have given to aU the world. 

The Romans spread their dress with their civilisa- 
tion over Europe, and it was gradually modified by 
the close-fitting garments of tlie races of the north 
till the two styles were united in the 5th century ; 
but fashion in its modem sense cannot be said to 


begin till the 14th century. Then complaints first 
arise of clothes being cast aside for others of newer 
shape and cut. It must be remembered that tilt 
the 19th century men’s clothes were as delicate 
in colour and as rich in material as women’s; 
Pepys records in his diary how he had his wife’s 
gowns cut up into waistcoats for himself. 'The 
change during the 14th centurj' from close-fitting 
tunic and hose to long, loose garments trailing on 
the gi'ound is even more startling than the outcrop 
of steeple-like headgear which distinguished the 
ladies of the 15th century. 
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The sumptuaTy laws of the 13th, 14tli, 15th, 
letli, and 17th centuries clearly show that dress 
was originally a symbol of rank, strictly prescribed 
for the various classes of society. An eariy French 
law complains of each man clothing himself as lie 
pleased, without reference to his rank, so that it 
was impossible to tell from his dress whether he 
was a prince, nobleman, citizen, or labourer. In 
modem days tliis state of things is fulfilled to the 
letter, though costume still retains its old signifi- 
cance in the uniforms of the arraj’’ and navy, of 
policemen and postmen, in the lawyer’s wig and 
gown, the judge’s robe, the bishop’s lawn sleeves, 
and the university student’s cap and gown, all of 
which, as Mr Herbert Spencer remarks, are worn 
by people whose office it is to uphold established 
arrangements in church and state. The railway 
companies and the Post-office impose a uni- 
form on their employees, the maid-servant (in 
Britain) weai-s a cap and apron, and the waiter 
a black suit, but the only class ivho at all 
times voluntarily mark themselves off from other 
men are the clergy. Political and religious 
opinions have been at times symbolised by dress, 
as with the Puritans and Quakers ; and instances 
of such distinguishing marks as the tricolor of 
France, the white cockade of the Bourbons and 
the Stuarts, the blue and green of the factions in 
the circus of ancient Constantinople, the orange 
and gi-een of Irish political jiarties, and the blue 
and buff of English elections might be multi- 
plied indefinitely. Dress attained its highest 
point of significance in France during the last 
naif of the 18th century, when it marlcs unmis- 
takably the various stages of the Revolution. 
Rousseau’s Smile aud NonveUe HUoise and Goethe’s 
Werther brought sentimentality into fashion ; 
women’s hair was dressed in bandeaux d’amour or 
pou/s de sentiment ; and Marie Antoinette and the 
ladies of her court sought to return to the sini- 
i plicity of nature by masquerading in the 'Trianon 
attired as shepherdesses and milkmaids. The works 
of Monte^uieu and 'Voltaire had created an admira- 
tion for England, and the courtiers of Versailles 
dressed themselves like English foxhunting squires, 
while their wives and daughters got themselves up 
fl VAnglaise in coats with cuffs, collare, and facings, 
beaver-hats, and cravats. As the political turmoil 
increased, fashionable attire grew more and more 
eccentric and _ multiform, till at last republican 
institutions triumphed, and the women of France 
began to clothe themselves as like as possible those 
of Greece and Rome both in style and scantiness. 
They discarded costly materials, and shivered 
through the winter months clad in a few yards of 
muslin. Men wore a combination of antique and 
romantic costume invented by the painter David, 
which was finished off with Hungarian boots. The 
gorgeous and stately dress of the courts of Louis 
XlV. and Louis XV. had disappeared with the 
old r6girae. At the present time the fashions for 
women in all civilised countries are set by Paris ; 
for men, though not so exclusivelj', by London. 

One marked feature of the ever-changing kaleido- 
scope of fashion is its tendency to revolve in cycles. 
The widely-distended skirts of the 16th century 
reappear in the ISth and 19th centuries after 
nenods of straight-falling folds ; the piles of false 
hair, artificial flowers, feathers, and jewelrv' which 
reached their greatest height on ladies’ heads about 
1780 have had their modified counterpart in the 
modern chignon; men’s nether garments are by 
tums skin-tight or loose and full; and the vol- 
uminous folds of muslin in which they swathed 
their neclcs at the beginning of this centurj- 
recall in some degree the mils of Queen Eliza- 
beth’s courtiers. Cycles of alternate luxui^' and 
simplicity have also distinguLslicd all ages, tliougli 


the simplicity of fashion is often more apparent 
than real. There can be little doubt that 
fasliions change more quickly each decade, a 
fact due in great measure _ to increased facil- 
ities of communication, while the triumph of 
democracy is slioum by their universal adoption 
by all classes. The (question cannot but arise 
whether in this continual variation the most 
advantageous and artistic costiunes for men and 
women may not at last be found and kept, but the 
probabilities seem to be against such a conclusion. 
Lotze in his Microcosmus starts the theory that we 
prolong the consciousness of our personal e.xistence 
into any foreign body brought into relationship 
until the surfaces of our own body, so that we 
feel ourselves grow taller with our high headgear, 
move with our fluttering laces and ribbons, and 
derive vigour from the feeling of resistance arising 
from a tight band or belt. At the same time it 
is generally allowed that we are more alive to a 
new sensation than to one which has been long 
in the field of consciousness, for, from the very 
fact that it is unusual, our attention is continually 
diiected to it, while a well-lcnown sensation loses 
its first intensity and the power of directing our 
tlioughts to itself. In order, therefore, that our 
clothes may yield us the maximum of pleasant 
feeling which Lotze says we derive from them, 
they must not be too familiar in shape, colour, 
and cut — i.e. we must not only^ have new clothes, 
but new styles of clothes. But a volume would bo 
required to determine whether this theory satis- 
factorily accounts for all the changes of fashion. 

See Fairholt, Costume in England (new ed. 1885); 
Planche, Cyclopccdia of Costume (1876-79); Challamel, 
History of Fashion in France (32ng. trans. 1882) ; Jakob 
von Falke, ‘ Kostiim und Mode,’ in Zur KuUur und Kunst 
(Vienna, 1878); Herbert Spencer’s Ceremonial Institu- 
tions (1879) ; and tlie articles Bloomer Costume, Cbiko- 
LiNE, Hat, Belied, "Wig, Fan, Tattooing, &c. 

Fasliodn. a town in the Shilluk country, on an 
island in the White Nile, 60 miles below the month 
of the Sobat tributary. It was founded by the 
Egyptians, and made capital of a province in the 
Egyptian Soudan. 

Fast ( a word common to the Teutonic tongues, 
which Grimm derives from a root signifying pri- 
marily to hold, keep, observe, and hence to restrain 
one’s self; Lat. jejunium, Gr. nesteia, Heb. fsom) 
is the word used to express a certain self-imposed 
restraint with respect to the noiuishment ot_ the 
body. The abstinence enforced may be either 
partial, when the restriction is confined to certain 
articles of food, or total, when all sustenance is 
dispensed with for a specified time. The origin of 
the custom seems to be coeval •u'ith man’s first 
experience of the salutaiy influence which absti- 
nence exercises on the health, and with his inore or 
less instinctive consciousness of the necessity of 
retaining the body in due subjection to tlic soul. 
By degrees, the self-mortification which it implied 
raised it into a sacrifice oflered to the Deity ; it 
became a religious observance, was suiTonnaeu 
with rites and ceremonies, and finally bore the 
stamp of a divine law. Climate, the habits of a 
people, and their creed gave it at difl’erent periods 
difl'erent characteristics ; but it may bo jironounccd 
to have been a recognised institution with all the 
more civilised nations, especially thoso_ of -Asm, 
throughout all historic times. iVc find it m high 
estimation among the ancient Pereians of Iinh- yt 
fonned a prominent feature in the ceremonies of the 
Mysteries of Mithras, and found its w.ay, togetlicr 
w-fth these, over Armenia and Asia Minor, to 
Palestine, and northward to the wilds of .^cythia- 
The ancient Hindus, in accordance witli their 
primeval view — which they held in common wuu 
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the Parsees — of heaven and hell, salvation and 
damnation, of the transmigration of the soul, and of 
the bodj' as the temporary prison of a fallen spirit, 
carried fasting to an unnatural excess. Egypt 
seems to have had few or -no compulsory general 
fasts ; hut it is established beyond doubt that for 
the initiation into the mysteries of Isis and Osiris 
temporaiy abstinence was rigorously enforced. ( For 
Buddhist usages, see Buddhism.) That Greece 
observed and gave a high place to occasional fast- 
days, such as the third day of the festival of the 
Eleusinian mysteries, and that, for instance, those 
who came to consult the oracle of Trophonins had 
to abstain from food for twenty-four hours, is well 
known. It need hardly be added that the Eomans 
did not omit so important an element of the 
festivals and ceremonies which they adopted from 
their neighbours, though with them the periods 
of fasting were of less frequent recurrence. 

As to the Semitic races, although we find the 
people of Nineveh undergoing occasional fasts, 
to which even animals were made to confomi, yet 
the Mosaic law set apart one day only in the 
whole year for the purpose of fasting. Tlie 10th 
day of the seventh month (Tishri), called ‘the Day 
of Atonement’ (Yom Kippur), or, as the holiest 
of the whole year, ‘the Sabbath of Sabbaths,’ 
was ordained for ‘the chastening of the Nephcsli,’ 
which the traditional law explains as meaning 
the strictest and most rigorous abstinence from 
all food or drink, as also from washing, anoint- 
ing, the putting on of sandals, &c., from the sun- 
set of the ninth to the rising of three stars on 
the evening of the tentir day. In process of 
time, five days of compulsoiy fasting were added, 
in commemoration of certain days of humiliation 
and national misfortune — ^viz. the 17th of the 
fourth month (Tamus), as the anniversary of the 
taking of Jerusalem both by Nebuchadnezzar and 
Titus ; the 3d of the seventh month (Tishri), when 
Ishmael had killed Gedaliah, the Jewish governor 
appointed by the Babylonians ; the ■ 10th of the 
tenth month (Tebeth), in remembrance of the siege 
of Nebuchadnezzar ; the 13th of the twelfth month 
( Adar), the fast of Esther, and the day most rigor- 
ously kept next to the great Day of Atonement ; 
and the 9 th of the fifth month (Ah), the anniversary 
of the destruction of the firet temple by Nebuchad- 
nezzar and of the second by Titus. The com- 
munity loved to express their penitence for sin, or 
their grief on the death of great men, by occasional 
fastings, which were also considered an efficient 
means of averting the divine wrath, of insuring 
victory over an enemy, or of bringing down rain 
from heaven. Besides, fasting was not uiifre- 
quently resorted to by those i\mo wished to free 
tlieir minds from all hindrances to meditation, as 
in the forty days of Moses (Exod. xxxiv. 28), or 
the fast of Daniel. In later times, when, after the 
destraction of the temple, sacrifices had ceased, 
fasting, as causing a decrease in the flesh and fat 
of the individual, was considered to be in some 
degree a substitute for the animal which had for- 
merly been offered up by the priest. From a means 
to repentance and inward purification, it became 
an end and a virtue in itself, an abuse, indeed, 
neither unknown nor undenounced even in the 
days of the prophets. Slany now fasts were super- 
added from time to time, but they soon fell into 
oblivion ; and over and above the six already men- 
tioned but few entire days are now observed by 
the orthodox, and these merely of a local character. 
Fasting, with the Jews, always implies entire 
abstinence, and lasts, except on the Day of Atone- 
ment and the 9th of Ab — when the sunset of the 
previous evening is the sign for its commencement 
— from the break of the day to the appear.ance of 
the first three stars. Sackcloth and ashes, the garb 


of the penitent in ancient times, are no longer 
worn ; but the deepest mourning is visibly expressed 
by many ceremonies in the Jewish synagogues and 
homes on the 9th of Ab. Several half-days of fast- 
ing have also survived. The individual is' bound 
to celebrate by fasting the anniversary of the 
death of his parents, his own ivedding-day until 
the performance of the maniage-ceremony, and the 
birth of his first-bom male child (up to its thir- 
teenth year, when the duty falls upon tlie latter him- 
self ), and on the day preceding the Pesach ( Pascha ), 
in commemoration of the sparing of the Israelite 
fii-st-bom in Egypt. The Sabbatli causes the post- 
ponement of any fast — that of the Day of Atone- 
ment only excepted — ivliich may happen to be 
coincident with it ; and children— girls up to their 
twelfth, boys to their thirteenth year — women 
iritli child, and the sick are exempted from the 
observance. 

In the time of Christ, fasting, as we have seen, 
was held in high estimation. The Mondays and 
Thursdays— the market-days, on which the judges 
sat, and the' law was read in the synagogues — were 
especially set aside for this purpose by the Pharisees. 
The Essenes fasted even more frequently. The 
Sadducees alone took exception to this nte, and 
were therefore considered ungodly. Christ him- 
self neither approved nor disapproved of the custom, 
but, as in all matters of ceremony, allowed his 
disciples, Jews and Gentiles, to act according or 
contrary to their old habits. He is distinctly 
against such a commandment, and even excuses 
those who did not fast ; his own abstinence from 
food for forty days ivas like that of Moses, entirely 
an individual act. Roman Catholics maintain 
that all the words of our Lord, which to Protes- 
tants appear to discountenance the obligation of 
fasting, are dir'ected exclusively against the osten- 
tatious and self-reliant fasts of the Pharisees. 
They even understand the language which he used 
in condemning the practice of the Pharisee fasters 
as containing a direct exhortation to his own 
disciples — not that they should abstain from fast- 
ing, but that they should fast with suitable disposi- 
tions. Thej’ hold, mor eover-, that in exempting his 
disciples from fasting he had regard only to the 
actual time of his own presence among them. It 
was incongruous, he said, that the children of the 
marriage sliould fast as long as the bridegroom was 
with them ; but, he added, ‘ the days will come 
when the bridegroom shall be taken away from 
them, and then shall they fast in those days’ 
(Mark, ii. 20; Matt. ix. 15). Hence they infer 
that from the time of our Lord’s ascension the 

S ractice of fasting became obligatory on his 
isciples, the temporary cause of the exemption 
hitherto existing having ceased. 

Dui-ing the first centuries of Chi-istianity volun- 
tary fasts were frequent enough ; and fasts were 
considered a befitting preparation for holy acts 
and feasts, for ordination and baptism. An annual 
fast generally observed by all from a verj' early 
date was that of the forty hours, from Fi-iday 
afternoon to Sunday nroi-ning, dui-ing which Chi-ist 
lay in tire sepulchre. But during the first six 
centuries the difference in the various Chi-istian 
communities in this matter was verj- gi-eat. The 
Montanist heretics were especially rigorous in 
their fasts. Bishops and councils gradually fixed 
the times and seasons for the whole of Chi-istcn- 
dom. The forty hours liad gradually become forty 
days, called the Quadragesima; and the Council 
of' Orleans in 541 made it binding upon eyerj- 
Christian not to eat any meat during this time, 
s.ave onl 3 - on the Sundaj-s. The eighth council at 
Toledo in the 7th centurj- declared those who ate 
meat during Lent sinners unworthj- to partake in 
the resurrection. From the 8th centurj- to the 11th, 
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V’lien a gradual reaction set in, the laws of fasting 
and the iwnishments awarded to the transgressors 
hecanie stricter and stricter ; interdict and exeoni- 
nmnication were among the penalties. By degrees 
fasts had become so numerous and different in 
kind that they were divided into— (1) Jejmiunn 
gencralc (a fast binding for all) ; (2) Consveiv- 
cltnarhim {loctd fast, &c.); {3) Penite7iiiale {atone- 
ment for all transgressions); (4) Votivum (con- 
I sequent upon a vow); (5) Voluntarc (for the better 
carrying out of an undertaking). These, again, 
were kept as either (1) Jejimhtm naturaU (an 
entire abstinence from food or drink, especially in 
preparation for the reception of the Eucharist); 
(2) Ahstinentia (certain food only being allowed, 
but several times a day); {3) Jejimhtm enm 
ahstinentia (the same food, but which must be 
taken once a day only); or (4) Jejunium sine 
ahstinentia (all kinds of food, but only once a day). 
The food prohibited on partial fast-days included, 
during certain periods, not only the flesh of quad- 
rupeds, fowl, and fish, but also the ‘ lacticima ’ — 
i.e. all that comes from quadruped and bird, as 
butter, eggs, milk, &c. 

Fasts gradually developed in the Roman Church 
into — (1) Weekly fasts, of which Fridaj', as the 
day of the crucifixion, seems to have been early 
and generally observed. To this was added the 
Wednesday, as the daj' on which the death of 
Christ was resolved upon. At a sjmod in Spain 
in the beginning of tlie 4th century the Satur- 
daj' was superadded ; but this innovation met 
with great opposition, _ especially in the East. 
(2) Vigils, originally night-services observed by 
the first Christians on the eve of Sundays and 
festivals, partly in imitation of the Jewish custom 
of celebrating the entrance of tlie Sabbath and 
of festivals on the evening of the previous day, 
and partly from fear of tlie danger to which a 
service in tlie daytime would liave exposed the 
early converts. Althougli these night-services 
became iinnecessaiy in the course of time, they 
were still continued up to the 4th centur 3 ', wlien, 
owing to the abuses to which they led, tliey were 
abolished, or rather transformed' into fast-daj’S, 
kept on the eve of gi-eat festivals in honour of 
Clirist, the Virgin, Saints, and Apostles. (.3) 
Tlie gre.at or fortj’ days’ fast (Quadragesimal fast), 
the most important and most rigorouslj’ enforced 
of all. The fortj'. hours of fast, in commemoi'ation 
of the forty hours during wjiich Clirist’s bodj* l.aj' 
in the tomb, graduallj^ expanded to fortj' daj-s, 
as mentioned before, in pious allusion to the 
fortj' days of liloses, Elijah, Christ, the forty years’ 
sojourn in tlie desert, or the fort}' camps — all con- 
sidered typic.al ; and the fasting became severer 
the nearer Passion-week itself approached, in 
which many other signs of mourning and con- 
trition were genemlly exhibited. (4) The Qna- 
tember fasts on the Wednesdays, Frid.ays, and 
.Saturdays in one week of each sea.son, in imitation 
of the four Jewish fasts in the fourth, fifth, seventh, 
and tcntli months.— There were .still many other 
fasts, such as those of ordination, &c., but tllesc h.ad 
only a temporal^' existence, and do not fall to be 
treated here. Ivor can we enter into the various 
dispensations granted by the church, or the special 
pastoral letters generally issued before Quadra- 
gesima, nor into tbe variations in the observance 
of fasts and fasting in our own days ; we can only 
add that they have in a great measure lost their 
former severity, and that only partial abstinence 
is the rule in all (xiscs. More must not be t.aken 
than one full meal, and tli.at not before mid-day, 
nor consisting of flesh meat. Besides tins a 
collation of about eight ounces of fniit, vpgetaldes, 
bre.ad, or small fishes may be tiiken. The modcni 
jncaning of this woivl was originally due to the 


slight refreshment in the ancient monastic dis- 
cipline, taken just before the reading of the 
‘collations’ — i.e. conferences (of Cassian) and such 
other works. In spite of its diminution of the 
foi'mer severity in the practice of fasting, the 
opinion of the church held in former days, that fast- 
ing is meritorious and conducive to the salvation 
of the soul, has undergone no change. 

In the Greek Church fasting was and is kept 
with much greater severity, the non-observance of 
it being the least venial of sins. The days here 
extend over almost three-quarters of the year. The 
principal ones are the Wednesdays and Fridays — 
with a few exceptions — throughout the whole year ; 
the great Easter fast lasting forty-eight days ; that 
of Christmas, thirty-nine days ; that in honour of 
the Virgin, fourteen days ; and that of the Apostles, 
beginning on Monday after Trinity, and extending 
to the 29th of June. Besides those smaller fasts 
of preparation, which correspond to the vigils of 
the Roman Church, they have many more occa- 
sional fasts, which we, however, must omit here. 

The Church of England considers fasting a praise- 
worthy but by no me.ans obligatoi-}' custom. 
Hook, in his Church Dietionary, explains the dis- 
tinction between the Protestant and the Roman 
Catholic view of fasting as consisting in this, that 
the Roman Catholic regards the use of fasting as an 
imperative means of grace, the Protestant only as a 
useful exercise preparatory for the means of grace. 
In proof how much the Church of England has left 
the question of fasting to the conscience and dis- 
cretion of her members, it may be observed that 
she has neither defined the mode or degree of fast- 
ing, nor anywhere given ajjositive command to fast. 
The days named by the English Church as seasons 
of fasting or abstinence are the forty days of Lent 
(q.v.), including Ash-Wednesday an(\ Good Friday; 
the Ember (q.v.) days; the three Rogation (q.v.) 
days; all the Fridays in the year (unless Christ- 
mas Day fall on one ) ; and tlie eves or vigils of 
certain festivals. 

The sacramental fast-days so long observed in 
Scotland are now falling into disuse, and are 
already completely discontinued in such cities as 
Glasgow ( 1886) .and Edinburgh ( 1887). The Scqtcli 
fast-day was instituted as a day fqr ‘fasting, 
humiliation, and pr.ayer,’ and always fell upon 
some day of the week preceding the yearly or half- 
yearly Communion Sunday, or Sunday set apart in 
the Presbyterian churches for the dispensation of 
the Lord’s Supper. It was observed exactly as a 
Sunday, with sermons in the churches and the 
complete cessation of business. 

In the United Kingdom, on occasion of w-am .and 
public calamities, the sovereign has from time to 
time .appointed by proclamation a d.ay for a solemn 
n.ational fast, humiliation, and pr.ayer — as on 21st 
M.arch 1855 (the Crimean war), and 7th October 
1857 (the Indian Mutiny). ' 

A few words remain to be said of the Molnim- 
niedan fasts. Islam, os an offspring of Judaism 
and Christi.anity, adopted this custom with many 
others from botli churclies. During the whole 
month of Ramadan, in whicli the Prophet brought 
the Koran from heaven, e.ating, drinking, smoking, 
smelling perfumes, &c. .are strictly forbjdden frmn 
daybreak till sunset; for the intervening nights, 
however, all these restrictions are removed, -fn.'iy® 
are, besides, many voluntary fasts, expiatorv Iil-e 
the 10th of hroh.arram, coiresponding to the .Tewwi 
D.ay of Atonement, or for the averting of the 
divine wr.ath in sudden cnlamitic-s, or as an indem- 
nification for the omission of certain jiious acts, as 
the pilgrimage, &c. See Juws, MoiiAMMkDANi-‘’J'> 
MoXACHISSI, A.SCKTICIS.U. 

Besides the liihlc, Sefiulchan Ariich, Koran, and the 
Fathers generally, secBingliani, Oriyenes Ecclcsiahica:, voi- 
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is. (1708-22); Fabrioius, 2?£6Ztojrr. Antiquaria; Muratori, 
JJe Quatuor Temporum Jejuniis, &c. ; Siegel, AlchristJ. 
AUertliihner ; "Walch, De Jejunio Quadragesimali {1727]’, 
Robert Nelson, Festivals a7id Fasts of the Church; and 
Liesmayr, Die Entwickdung der Christlichen Fasten- 
disziplin (1877). 

Fasting. — By this term is meant the deprivation 
of food — the materials by which loss of matter and 
energy fi-om the body is made good. 

Food-stuffs may be divided into (1) oxygen, (2) 
water, (.3) solid food-stufls. For a discussion of 
tlie relationship of oxygen to the other food-stuffs, 
the reader is referred to the articles upon Res- 
piration, Metabolisji. There is now no doubt 
that it takes part in the constructive changes in the 
tissues, and for this reason it must he classified 
among the food-stuffs. Deprivation of oxygen 
rapidly results in death ( see Asphyxia ). 

When water is withheld death occurs in the 
couise of a few days. For the protoplasm of the 
tissues to undergo the chemical changes upon which 
its vitality depends, a certain proportion of water is 
essential, and when this is not present death ensues 
through the cessation of these clianges. 

It is more e.specially to the deprivation of solid 
food that the term Fasting is applied. The physi- 
ology of this condition has been most carefully 
studied in dogs, cats, and other of the lower 
animals, while one or two observations have also 
been accomplished in cases of voluntary fasts in 
man. 

To understand the condition, it must he remem- 
bered that the energy reijuired in the body is under 
normal conditions supplied by the various organic 
food-stuffs, which, entering the body in the condi- 
tion of large and complex chemical molecules, are 
broken down and excreted as simpler bodies, and 
by their disintegration yield energy (see Meta- 
EOLisji, Nutrition). During fasting it is by the 
disintegration of the tissues of the body that the 
necessary energy is yielded. This energy is re- 
quired not only for the production of mechanical 
work done by the body, but also for the production 
of heat, so that the temperature of the body may 
be maintained. AVhenever, therefore, muscular 
exertion is severe, or when the individual is ex- 
posed to cold and has to produce large amounts 
of heat, then more energy must be forthcoming, 
and hence tissue waste is enormously increased. 
Whereas, if complete rest is maintained, and 
the animal is kept surrounded by air at a tem- 
peiature appi'oaching that of the body, the waste 
of tissue-substance is reduced to a minimum. From 
this it will be apparent that no conclusions of value 
with regard to the possible duration of life in the 
fasting state can be drawn from the records of those 
exposed to cold and hardships after shipwreck. It 
will be at once apparent that tlie amount of enercy 
employed in maintaining the temiieraturo of the 
body must be veiy much meater in warm-blooded 
than in cold-blooded animals. Indeed, in the latter 
class, where the temperature is at most only a few 
degrees above that of the surrounding atmosphere, 
waste of tissue for the production of lieat is practi- 
cally in abeyance. The same may also be said of 
hibernating animals, which may be regarded dur- 
ing their winter sleep as cold-blooded. For this 
reason, and because during certain periods their 
movements are by no means active, cold-blooded 
animals can endure very prolonged periods of 
inanition. In the case of some, months, gnd even 
apparently yeare, may pass without a cessation of 
the vital processes. 

When we come to consider the physiologj' of 
fasting more closely, we find tliat the amount of 
waste of the various tissues of the body is by no 
means equal. The following figures, indicating the 
percentage loss of various tissues in an animal 


dying of starvation, are taken from Voit’s article 
in Hermann’s Handbuch dcr Physiologic : 


Fatty tissue lost 97 per cent. 

Muscle 31 „ 

Blood 27 II 

Brain and spinal cord 3 i, 

Heart 3 u 


We thus see that the more essential tissues feed 
upon the less essential, and that the fats of the body 
are the great source of nourishment during inani- 
tion. As long as a fair amount of fat remains in 
the body, the muscle can undergo its chemical 
changes, disintegrating and jdelding energy, but 
always again undergoing a process of reconstruc- 
tion. Whenever the fat is used up, we find that a 
rapid disintegration of muscle-substance without 
reconstruction occurs, and death rapidly ensues. 
The onset of this condition is indicated b}' a rise in 
the excretion of nitrogen in the Urine (q.v.). 

In dogs this stage is reached in about tliirty days. 
In the case of a Frenchman, Jacques, who under- 
took a voluntary fast of thirty days at Edinburgh, 
in 1888, since no rise in the urea excretion could be 
determined at the end of tlie period, it was con- 
cluded that the fat had not all been used up. 

In regard to the symptoms observed during 
staiwation little need be said, since in most cases 
they are due rather to the conditions which have led 
to or which accompany the fast. The sensation of 
hunger is a prominent symptom during the earlier 
days, but appears to diminish. Emaciation is, of 
conree, invariable — the skin feeling harsh and dry 
from the loss of subcutaneous fat. The temperature 
falls below the normal, and lassitude and finally 
toipor supervenes before death, which appeals to 
occur simply from asthenia. 

In treating such a case, food must be adminis- 
tered with care, in small quantities at a time, and 
in a digestible form. 

Fast and Loose, the name of a cheating game, 
also called Pricking at the Belt, which appeal's to 
have been much practised by the Gypsies in the 
time of Shakespeare. The following is Brand’s 
description : ‘ A leatliern belt is made up into a 
number of intricate folds, and placed edgewise upon 
a table. One of the folds is made to resemble the 
middle of a girdle, so that whoever shall thrust a 
skewer into it would think he held it fast to the 
table ; whereas, when he has so done, the person 
with whom he plays may take hold of both ends, 
and draw it away.’ The game is still practised at 
fails, races, and similar meetings under the name 
of Prick the Garter ; the original name, in the phrase 
‘ to play fast and loose,’ has gone into the language 
to designate the conduct of tliose whose easy ethies 
do not forbid them to say one thing and do another. 
See Book XIII. chap. xxix. of Reginald Scot, The 
Discoiierie of Witchcraft (1584). 

Fastcn’.s E’en. See Shroitetide. 

Fasti (Lat. Dies fasti), those days among the 
ancient Romans on which it was lawful to transact 
legal or public business, in opposition to vefasti, on 
which it was not permitted. But the sacred books, 
in which the lawful days of the year were marked, 
were themselves denominated fasti, and the term 
was employed, in an extended sense, to signify 
various kinds of registers, e.specially the Fasti Sacri 
or Kalendares, and the Fasti Aimalcs or Historic!. 

The Fasti Kalendares or calendais of the year 
were kept exclusively by the priests for about four 
centuries and a half after the building of the city. 
The appearance of tlie new moon was proclaimed 
hy a pontifex, who at the same time announced to 
the people the time which would intervene between 
the Kalends and the Nones. On the Nones the 
country-people assembled for the purpose of learn- 
ing from the Rex Sacrorum the various festivals of 
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tlie month, and the days on which they would fall. 
In the same waj’ those who intended to go to law 
learned on what days it would he right (/hs) to do 
so. Tlie mj'stery with which this lore was sur- 
rounded, for purposes of power and profit, by the 
favoured class was dispelled by On. Flavius, the 
scribe of App. Claudius Crecus, who surreptitiously 
copied from the pontifical book the re(juisite infor- 
mation, and published it to the people in the forum. 
Consequently time-tables [fcfsti) became common, 
very much resembling modem almanacs. They 
contained the days and months of the year, the 
Nones, Ides, lawful and unlawful days, &c., 
astronomical observations on the rising and setting 
of the fixed stars, the commencement of the seasons, 
brief notices concerning the introduction and signi- 
fication of certain rites, the dedication of temples, 
the dates of victories, disastere, and the like. In 
later times the exploits and honours of the imperial 
family were duly entered in the calendar. The 
celebrated Fasti of Ovid is a sort of poetical year- 
book or companion to the almanac, as arranged by 
Julius Cfesar, who remodelled the Roman j’ear. 

Several very curious specimens of fasti on stone 
and marble have been discovered, of which the most 
remarkable are the Kalcndarium Maffciamim (so 
called from its first possessor), upon almost all the 
days of the year ; the Kalcndarium Prccnestintmi of 
Verrius Flaccus, discovered in 1770 at Prajneste, 
containing the months January to April and 
December; the Kalcndarium Vaticinum (March, 
April, August), Venusinum (May, June), Esquil- 
inum (May and June), and Farncsianum (Feb- 
ruaiy and March). These are printed in vol. i. 
of Mommsen’s Corpus Inscriptionum Latinarum 
(Berlin, 1863), in which the Roman calendar for 
almost the complete year is elucidated. 

The Fasti Annalcs or Historici were chronicles 
containing the names of the consuls and other 
magistrates of the year, and an enumeration of the 
most remarkable events in the histoiy of Rome, 
noted down opposite the days on which they 
occurred. From its application to these chronicles 
the word fasti came to he used by the poets as 
sj-nonymous with historical records. Of these, frag- 
ments have come down to us, of which the most 
important are the so-called Fasti Capitolini, dis- 
covered in the neighbourhood of the ancient forum 
in the 10th and 19th centuifes. See Calendar ; 
also Boor, Die Fasti Censorii (1873), and SA''ehr- 
mann. Die Fasti Frevtorii (1875). 

Fastiict Liglitlionsc, on a rock 4 miles SAV. 
of Cape Clear ( q. v.), with a revolving light 148 feet 
above high-water, and visible for 18 miles. 

Fastolf, Sir John, was born about 1378 at 
Caistor, near Yarmouth, and ‘exercised,’ says 
Caxton, ‘ the wars in the royaume of France .and 
other countries for forty ye.ars enduring.’ He 
distinguished himself at Agincourt (1415), .and 
still more in the ‘Battle of the Herrings’ (1429), 
so c.ajlcd because, while convoying supplies to tlie 
English hesiogei's of Orlo.ans, he formed a sort of 
laager of horrin"-b.aiTels, and with his archers 
be.at off a whole I’rench army. Later in the same 
ye.ar he was less successful against Joan of Arc, 
and at Patay, according to Monstrelet, whom 
Shakaspcarc follows, displayed such cowardice that 
the Duke of Bedford stripped him of his Garter. 
This, however, is.vciy questionable; he rather 
seems to have ret.ained all his honours till in 1440 
he came home to Norfolk, and in 1441 he w.as 
granted a pension of £20 ‘for notable and pnaise- 
worthy sendee and good counsel.' His Norfolk 
life is mirrored faithfully in the Faslon Letters, 
where we see him adding to his broad possessions, 
heaping up riche.s, building a huge new castle at 
Caistor— a hard old man, yet not without love of 


learning and the church. He died 5th November 
1459. His identific<ation with ‘ Sir John Falstaff’ 
is at least incomplete, for Oldcastle (q.v.) was 
certainly Shakespe.are’s prototype. 

Fat. See Fats, Obesity. 

Fata Morgana, the Italian name for a 
striking kind of mirage observed in the Str.ait of 
Messina. A spectator on the shore sees ira.ages of 
men, houses, snips, &c., sometimes in the water, 
sometimes in the air, the same object having fre- 
quently two images, one inverted. It is so named 
because supposed to be caused by the foiry (fata) 
Morgana of Arthurian romance. See Mirage. 

Fate. The Fates, Fatalism, express a con- 
ception wdiich has more or less prevailed in all 
religions. The words are derived from the Latin 
Fatmn, -which h.as primarily a passive signification, 
denoting something uttered — a decree or ordinance. 
The Greeks expressed the same thought by 
Eimarmcne. Moira (from mcros, ‘p.art’ or ‘lot,’ 
‘ share’ ), ag.ain, was the active pei-sonification of tlie 
idea — the goddess Fate or Destiny. It constituted 
in the Greek mythologj' something like .an 
ultimate monotheistic element — the vague Dnily 
binding together .and dominating over the crowd 
of Olympian deities. AA^ith Homer, who in eveiy 
instance save one speaks of Fate (Moira) in the 
singular. Fate was not a deity, but a mere per- 
sonification, the destinies of men being made by 
him to depend upon the -will of the gods ; avhilst, 
according to the Later Greeks and the Romans, the 
gods themselves -were subject to the control of the 
Moirai or Parca;. Hesiod, ho-ivever, W’ho is almost 
contempor.aiy' -with Homer, speaks of thvee Fates, 
whom he calls daughtei-s of Night — Clotlio, 
the spinner of the thread of life ; Lachesis, wlio 
determines the lot of life ; and Atropos, the 
inevitable. They were usually representejl as 
young -women of serious aspect; Clotho witli a 
spindle, Lachesis pointing -with a staff to_ the 
horoscope of man on a globe, and Atropos with a 
p.air of sc.ales, or sun-dial, or ,an instrument to cut 
the thread of life. In the oldest representations of 
them, however, they .appear as matrons, with 
staffs or sceptres. They had places consecr.atcd to 
them throughout all Greece, at Corinth, Sparta, 
Thebes, OljTnpia, and elsewhere. 

AA'ith the course of Greek thought the concentiqn 
of Fate became more spiritualised. In riisoliyhis it 
is an ine.xorable Destiny ; in Sophocles and Plato 
it Is more of a free and ordering AA'ijl. In the 
later forms of Greco-Roman speculation, _ again, 
it undergoes v.arious modifications. AA'ith tjic 
Epicureans it seems identical with Chance ( Tiiclic ) ; 
with the Stoics it is the veiy opposite of tliis. In 
the one case the Absolute is a mere blind fatality; 
in the other case it is an imminent necessity of 
reason, governing with iron sway the apiiarcntly 
accidental phenomena of life. 

In the two great religions of modern times, 
Christianity and Mohamiiiedanism, the s.anic con- 
ception is found in various fornis. In the laR®'| 
the Highest seems to be conceived as incxorahlo 
law, swallowing up evei-j' lower law of activity ; 
yet the abject self-subjection to fate general'.'' 
underetood to be implied in the Moslem Ltsmet 
is by no means inculcated in the Koran (sec 
Mohajlmed). In Christianity .and the modern 
speculation whicli it has coloured it shows ilscll 
less broadly in the well-known doctrines of 1 re- 
destination* and of philosophic.al Neccssit.v. _ 1" tne 
Prede.stination thcorj* of Augustine, C.ajvin, ana 
many others, the old fatalistic doctrine i-s repudi- 
ated ; the recognition of a free dctcrininiiig clcincnt 
in the divine AA'ill sejiarates their idea of it 
altogether from that of a mere blind Dcstim’; •>"' 
the iniliicnce of the mode of thought out of wiucu 
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the old idea sprung appeare in tlie manner in 
which the divine decrees are sometimes spoken of 
as inexorably overheaiing human freedom. In the 
doctrine of philosophical necessity promulgated bj' 
Leibnitz and Edwards, and in a somewhat different 
foiTO by modern scientific modes of thought, the 
same idea emerges as inevitable sequence — of an 
invariable connection linking together all pheno- 
mena, material and mental. An immutable law is 
declared to peiwade and haimonise all existence. 
This is a much higher conception, but is obviously 
not wholly unrelated to the old pagan doctrine of 
Fate. See Peedestination, Necessity. 

Fateliganj (‘A^'ictory Market’), the name of 
two villages and battlefields in Bareilly district, in 
the North-west Provinces. (1) East Fatehganj, 
23 miles SE. of Bareilly, was founded by the Nawdb 
of Oudh to commemorate the British victory over 
the Kohillas (1774), which gave him possession of a 
large part of Rohilkhand. — (2) West Fatehganj, 
about 35 miles NAV. of the former, was the scene 
of another victor}’’ over the Eohillas in 1794. There 
is a monument over the grave of the Company’s 
troops, and a canned and minareted tomb holds the 
remains of two Rohilla chieftains. 

Fatellgarll, the cantonment and administrative 
headquarters of Farukhabad district, lies 3 niUes 
E. of the native city of Farukhabad, with which 
it forms a joint municipality. Government has 
here an important gun-carriage factor}' ; and there 
are flourishing settlements of native Christians, 
established by the American Presbyterian Mission, 
which was formed in 1838. A British militaiy 
station since 1802, the place was attacked by 
Holkar in 1804, and is infamous in the annals of 
the mutiny of 1857, in the course of which upwards 
of 200 Europeans— men, women, and children — 
most!}' fugitives brought back after escaping down 
the Ganges, were sabred or shot by the rebels, 
either here or at Cawnpore. Pop. 12,435. 

Fatchpiir, (l) capital of a district in the 
North-west Provinces, on the East Indian Rail- 
way, 70 miles NAA’’. of Allahabad. It contains two 
interesting mosques, and has a trade in hides, 
soap, and grain. Pop. 21,328. The district of 
Fatehpur lies wholly within the Doab (q.v.), and 
occupies its entire breadth from Jumna to Ganges. 
Area, 1639 sq. m., more than half of which is 
highly cultivated ; pop. (1881) 683,745, nearly nine- 
tenths Hindus. — (2) A fortified town of Rajputana, 
145 miles NAA’'. of Jaipur. Pop. 14,731. 

Fatclipnr Sikri, a former capital of the 
Mogul empire, was founded by Akbar in 1570, but 
soon after abandoned for Agi-a, 23 miles to the 
east. The remains of the magnificent architectural 
works with which he and his son enriched it are 
inclosed by a high stone wall, about 5 miles in 
circuit, and include several palaces, a noble mosque, 
and numerous other splendid ruins. AVithin the 
bounds of Akbar’s wall are the modern town of 
Fatehpur and the village of Sikri, with insignificant 
manufactures of carpets and millstones. Pop. 
6243. 

Father. See Paeent and Child, Fajiily, 
Pateia Potestas. 

Fatlier-lasliei*, a name applied to two Bull- 
heads (Coitus scorfius and huhalis) wliich occiu- 
commonly on British coasts. They have a wide 
European and American distribution, and belong 
to the Gurnard (q.v.) family (Cottidm), in thespiny- 
rayed ( Acanthopteri ) order of bonv fishes. They are 
both somewhat forbiddin" little fishes, four or five 
inches in length, with dark, quaintly mottled skins, 
and with spines on the head. _ The head and 
pectoral fins are large in proportion to the body. 
The male builds a nest and guards the young. 

192 


In Scotland the second species is sometimes called 
the Lucky Proach, while the first species is also 
known as the Sea Scorpion. Both forms, but 



especially the first, are often _ left on the shore 
or among the rocks by the retiring tide. 

Fathers of the Church (Pettres Ecclesi- 
astiei), a term which, strictly used, denotes only 
certain early writers of unimpeachable orthodoxy 
and eminent sanctity, who have been accepted by 
the church as duly qualified exponents of her 
doctrines. The title of ‘ father ’ was given in early 
times to all bishops, confessors, and heads of 
monasteries ( see Abbot ) ; but the expression 
‘ fathei-s of the church ’ has become restricted to 
this more definite sense, while those writers whose 
heterodoxy is manifest are called simply Scrip- 
tores Ecclesiastici ( ‘ Church-writers ’ ). The title of 
‘fathers,’ however, is often bestowed on some, 
such as Origen and Tertullian, the errors in whose 
writings are overlooked for the sake of the value of 
their orthodox contents. Historians are generally 
agreed in excluding from the patristic period the 
Apostolic Fathei-s (q.v.), and in dating its com- 
mencement from the 2d centuiy ; but there is no 
unanimity regarding the time at which it may 
be said to have closed. In the Greek Church 
the period is often brought down to the Council 
of Florence (1441). Roman Catholic writers 
include within its limits all writers who were 
witnesses to the Catholic doctrine of the church 
during tlie first twelve centuries of the Christian 
era, or even down to the Council of Trent ; more- 
over, in 1871-78 Saints Alfonso de Liguori and 
Francis de Sales, the fonner of whom died so late 
as 1787, were raised to the dignity of Doctores 
Ecclesiw. But there appears no good reason why 
Anselm and Bernard and those that immediately 
follow them should be removed from the list of the 
sclioolmen, and the patristic period may con- 
veniently be taken to have closed for the Eastern 
Church with John of Damascus (756), and for the 
AA’'estern with Gregor}' the Great (604). Even 
Roman Catholic tlieologians acknowledge the 
higher value and importance of the fathers of the 
first six centuries. Arranged in the order of their 
deatlis, chief among the ante-Nicene fathers are 
Justin Martyr, Irenreus, Clement of Alexandria, 
Tertullian, Origen, Cyprian, and Gregor}’ Thauma- 
turgus j while the post-Nicene fathers include 
Eusebius of Ca;sarea, Hilar}- of Poitiers, Athanasius, 
Basil, Cyril of Jerusalem, Gre"ory Nazianzen, 
Gregor}’ of Nyssa, Ambrose, EpMianius, Chr}-sos- 
toni, Jerome, Augustine, Cyril of Alexandria, Leo 
the Great, Gregory the Great, and John of 
Damascus. For all these, see separate articles, as 
well as for many of the other early writers whom 
the Latin Church includes in the list. In both 
divisions of the church four autliors are recognised 
as fathers per cmineiitimn : in the East, Athanasius, 
Basil, Chr}-sostom, Gregor}- Nazianzen ; in the AA^est, 
Ambrose, "Jerome, Augustine, Gregor}-. The study 
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of the life and writings of the fathers is some- 
times regarded as constituting a distinct discipline, 
known as patristics or patrolow ; hut this 
practically constitutes a study of the church’s 
liistorj' during the first six centuries. See Church 
History. With respect to the autliority of the 
fathers, the Roman Catholic position is that the 
teaching of individual fathers is to be accepted or 
rejected ou its merits, and their evidence as 
witnesses to the tradition of the church, either 
singly or when several concur, is to receive so 
mucli credence as may appear due after the quality 
and circumstances of the testimonj’^ have been con- 
sidered ; hut their morally unanimous consent is 
held to carry decisive authoritj’' in matters of faith. 
Protestant writers, on the other hand, while 
acknowledging the merits of the patristic writings, 
and recognising in many important points a con- 
sensus patriiin, dwell upon the admitted fallibility 
of the authors, and insist upon the sufficiency of 
Holy Scripture, as containing ‘ all things necessary 
to salvation.’ See Exegesis ; also Infallibility. 

Editions of individual fathers are noted under their 
separate artfofes. Chi’iVcifvu ctiitiocts .rre At 
Maxima bibliotheca veterum Patrum (Paris, 1575 ; im- 
proved ed. 27 vols. Leyden, 1677 — the Greek writings 
translated into Latin); Gallandi’s Bibliotheca veterum 
Patrum ( 14 vols. Venice, 1765-81 ) ; and Sfigne’s e.vhaustive 
Patrologicc cursus complctus (387 vols. Paris, 1844-66). 
This last is continued in Horoy’s Medii ceui bibliotheca 
patristiea, sive Patrologia ah anno 1216 usque ad concil. 
Tridcntinum (1st series, Doctores eccl. lat., Paris, 1879 
et srq.). Also the Vienna Academy has been issuing 
since 1866 a Corpus scriptorum ecclesiasticorum latinorum, 
based on a critical comparison of MSS. ; a fifth of the 
scries, which trill be completed in about 100 volumes, 
had appeared down to 1889. English translations are 
numerous. Clark’s Ante-Nicene Library (Bdiiu 1864- 
71) is complete in 24 vols., and the Library of the 
Fathers ( Lond, 1838-85 ), edited by Pusey, Keble, Newman, 
and others, extends to 48 vols. T?here is a Select Library 
of the Nicene and post-lfieene Fathers (New York; 0 
vols. down to 1889), edited by Dr Philip Schaff; and the 
useful series of Fathers for English Readers (S.P.C.K., 
11 vols. 1878-84) liketrise deserves mention. See also 
Farrar’s Lives of the Fathers (2 vols. Edin. 1889). 

Fathom, a measure of six feet, principally used 
in reference to marine soundings, and in mines. 
Originally a fathom (A.S. fueStii) was taken 
as the width to which the two outstretched anus 
extended. 

Fatimidcs, or Fatimites, an Arab dynasty, 
descended from Ali and Fatima, daughter of 
Mohammed, ruled over Egj’pt and North Africa 
(909-1171), and later over Syria and Palestine. 
In religion the Fatimides were Shiites of the 
Ismailian sect. Tiie Fatimide calif Hakem was 
the founder of the Dnises (q.v.). Compare also 
Calif, Egypt. 

Fats are natural oils, solid at the ordinary 
temperature, which occur in plants and animals. 
Tliey are all compounds of glycerin with various 
fatty acids. The animal fats are to be reg,arded 
as ethers formed by replacing tlie removal atoms 
of hydrogen in the triatomio alcohol glycerin, 

by the acid radicles of the acetic and oleic 

series. The most inmortant of these fats are 
Palmitin, Stearin, and Olein. 

Palmitin(§H^^^0)j0, • 

Steann 

(c5i;30)J°=> 

In addition to these we have in milk, butter, &c. 
.small quantities of the neutral fats of Butj'ric, j 
Caproic, Caprj’lic, Capric, and Myristic acids. 


Thej' are oily bodies ; some solid, others fluid' .at 
the ordinary temperature. They are insoluble 
in water and iu cold alcohol, soluble in hot 
alcoiiol, in ether, cliloroform, &c. Under the 
action of caustic alkalies or superheated steam 
they are decomposed into their fatty acid and 
glycerin. The fat of difierent animals differs 
in its characters according to the relative pro- 
portion of these various fats which it contains. 
Thus, the fat of the dog, which contains a large 
proportion of olein, melte at a comparatively low 
, temperature, while the fat of the sheep, on the 
other hand, which is particularly rich iu stearin, 
has a much higher melting-point. 

MHiatever be the nature of the fat, it occurs in 
the animal body inside the living units or cells in 
the form of small globules. Fats appear to be an 
almost invariable constituent of all living proto- 
plasm ; but in certain tissues they accumulate in 
very large amoimts. This is especially the case in 
the cells of loose fibrous tissue, where the deposition 
of fat is frequently so great as to form regular 
masses or lobules. Under the skin, in the abdomen, 
in the orhits, round the heart, and in rations 
other places these masses are well marked. 

The quantity of fat in the human body varies 
considerably at different periods of life. In the 
earlier stages of foetal existence ive find scarcely 
any fat; in new-born children there is usually a 
considerable quantity of this substance deposited 
under the skin, and the organism continues rich in 
fat till the age of puberty, when a marked diminu- 
tion of the substance occure. It again incre,iscs 
about middle life, and then occasionally ocenre in 
great e.xcess ; for e.xample, three or four inches of 
fat are not unfrequently found under the skin of 
the abdomen in corpulent persons. 

The fats of the body are derived not only from 
the fats of the food, but also from both carbo- 
hydrates and protcids. It has now been clearly 
shown that an animal takes up and stores in its 
body any fat which may be administered in the 
food, and that it may thus for the time being have 
the chemical nature of its fat entirely .altered. 
After a time, however, the living protoplasm of 
the body seems to be able to convert the/Iorcign 
fat so stored into the proper fat of the anVunal. 

By feeding dogs on a flesh diet, aiAd carefull)’ 
analysing the excreta, Pettenkofer and\\'^o'l 
shown that the flesh of the food is a \ource of 
flat in the body. That carbohydrates— \uch as 
sugar and starch — are also sources of Lto is a 
matter of popular belief. Various researcheAha'C 
clearly demonstrated that this belief is collet. 
By feeding young groiving pigs on a diet of kn?;™ 
composition, and afterwards killing them tf.'* 
.analysing their bodies, it was shown that tP 
fat founcl was in such amounts that it could ha■^^. 
been derived only from the carbohydrates of the 
food. ' 

The physiological v.alue of the fats is due partly 
to their physical and p.artly to their chemical 
chameters. The uses of the fat deposited beneath 
the skin are, first, to protect the body from external 
shocks by a uniform diffusion of pressure through 
the w’hole adipose tissue ; and, secondly, to keep up 
the heat of the body, by materially checking, 
through its verj' slight conducting power, the lo«s 
of free heat by radiation. Tliis use of the fat is 
most cle.arly seen iu some of the lower animals 
(the seal, whale, &c.), which are exposed to veiy 
lop* temperatures. Another physical use of fat is 
W promote the mobility of various organs. Henpe, 
in cases of extreme emaciation, it anvays remains 
in the. parts where motion is most essential, as 
the heart and the orbit of the eye. 

The chief chemical use of fat is as a store of 
potential energj' for the body (see Fasting). 
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On account of tlie large amount of carbon and 
the small amount of oxygen contained in the 
molecule, it is peculiarly valuable in this i-espect. 
Measuring the potential energy in gramme degrees, 
we find that 1 gramme of fat yields 9069 gramme 
degrees of heat; 1 gramme of proteids yields 4368 ; 
1 gramme of carbohj'drates yields 3912. Unfor- 
tunately the process of digestion and assimilation 
of fat is diflicult, and for this reason, as well 
as on account of its relatively high price, only a 
moderate amount can be daily consumed (see 

Obesity). 

Fatty Acids. See Oils. 

Fatuity. See Imbecility, Insanity. 

, Fatwa, a town of Bengal, at the confluence of 
the Punpun and the Ganges, and on the East 
Indian Kailway, 8 miles from Patna. It is thus 
a place of some commercial importance ; and as 
the Ganges is here deemed peculiarly sacred, 
Fatwa is at certain seasons of the year the resort 
of large numbers of pilgrims. Pop. 10,919. 

Fauclier, Leon, a French publicist and states- 
man, was born at Limoges, 8th September 1803. 
He studied at first philology and arcliseology, but 
about the period of the July revolution (1830) 
betook himself to journalism and political economy. 
From 1830 to 1842 he was succe.ssively editor of 
the Temps, the Constitutionnel, and the Courrier 
Franqais. In 1843 he began to write for the 
Revue des Deux Mondes a series of articles on the 
industrial condition of England, collected in two 
volumes in 1845 under the title of Etudes sm- 
I'Angleterre. After the revolution of 1848 he sat 
in the Constituent and Legislative Assemblies for 
tlie department of Maine. Wiien Louis Napoleon 
was chosen president, Faucher became first minister 
of Public Works, and subsequently minister of the 
Interior; but, when the president proposed to appeal 
to universal sufirage, Faucher gave in Ids resigna- 
tion, and withdrew from political life. He died at 
Marseilles, 14th December 1854. _ Several of his 
most valuable contributions to politics are printed 
in Feonomistes et Piiblicistes Contemporains, and in 
the Bibliothique des Sciences Morales ct Politiques. 

Faucit, Helen. See Martin, L.ady. 

Faulty the term in klining and Geology for any 
interruption in the continuity of the strata, coupled 
with the displacement of the beds on either side of 
the line of fracture. See Dislocation. 

Fauna, a terra employed to designate animals 
collectively, or those of a particular country, or of a 
particular geological period. Thus, we speak of the 
fauna of Great Britain, the recent fauna, the fossil 
fauna, the fauna of the Eocene period or formation, 
&c. The term bears the same relation to the animal 
kingdom that Flora does to the vegetable. Its 
derivation is from the mythological fauns, regarded 
as the patrons of wild animals. In the fauna of any 
country are included only those animals which are 
indigenous to it, and not those which have been 
introduced. 

Fauns. Faunus, grandson of Saturn, was an 
ancient Italian king, who instructed his subjects in 
agriculture and the management of flocks, and was 
afterwards worehipped as the god of fields and of 
sliepherds. The festival of the Faunalia, held on 
the 5th December, refen'ed to the protection he 
exercised over agriculture and cattle. Fauna was 
Ids female complement. He was also worshipped 
as a propliotic divinity. As deity of the woods and 
of flocks and herds, he corresponds to the Greek 
Pan, and hence nuth his name became associated 
the attributes of the latter. The idea also arose of 
a plurality of Fauns, like the Greek Satyrs, who 
were represented with short horns, pointed ears, 
tails, and goats’ feet, and to whom aU terrifj-ing 


sounds and appearances were ascribed. Keadere of 
Hawthorne’s Marble Faun (or Transfoimation) -wiM 
remember the artistic use there made of the concep- 
tion. 

Fauntleroy, Henry, forger, was bom in 1785, 
and at fifteen entered the London banking-house of 
Marsh, Sibbald & Co. His father had been one 
of the original founders, and on his death in 
1807 the son became a partner, and ere long 
almost its sole manager. In 1824 it was discovered 
that the signatures of two trastees for a sum of 
£1000 had been forged four years before for the 
purpose of selling the stock, while Fauntleroy had 
been paying the dividends regularly ever since. 
Other and much larger transactions of the same 
nature were discovered, and Fauntleroy was put on 
trial (30th October) with seven separate indict- 
ments against him, the one on which the attorney- 
general most relied being a forged deed in his sister- 
in-law’s name for a transfer of £5480. A paper in 
Fauntleroy’s handwriting was produced in which 
he confessed to having forged powers of attorney in 
order to save the credit of the nouse. The prisoner 
was condemned to death. The case excited great 
intere.st, and many influential persons exerted 
themselves to procure a commutation of the penalty, 
but without success. Fauntleroy was hanged, 30th 
November 1824, in the presence of a vast multitude 
of spectators. See Griffith’s Chronicles of Newgate 
(1884). 

Fauriel, Claude Charles, an eminent French 
litterateur, was bom at St Etienne, 21st October 
1772, and educated at the College des Orato- 
riens at Tournon. In 1799 he was appointed 
secretary under Fouchd, but soon resigned Ins olBce 
to devote himself entirely to letters. He made him- 
self familiar with Sanskrit, Arabic, and the treasures 
of classical antiquity and of the middle ages, and 
ut in circulation, says M. Kenan, a greater num- 
er of ideas than did any contemporar.y writer. 
After the July revolution he was appointed a 
professor in the Paris Faculte des Lettres, and 
was elected to the Academy in 1836. He died at 
Paris, 15tli July 1844. His earliest works were 
translations of Daggesen’s Parthenais (1810), Man- 
zoni’s tragedies (1823), and modem Greek folk- 
songs (1824). In 1836 he published his chief work, 
Histoire de la Gaide Miridionale sous la Domina- 
tion des Conquirants Germains (4 vols.); the j-ear 
after, an edition of the Provenfal rhymed chronicle 
on the crasade against the Albigenses, with a 
remarkable historical introduction. Fauriel also 
contributed several important essays to the literary 
jomnals of France, the best known, Far VOrigine 
de I’Fpopee du Moycn Age (1833). Two yeare 
after his death appeared his professorial lectures, 
Histoire de la Pocsic Provengale (3 vols. 1846), in 
which he endeavoured with great eradition and 
originality of criticism to show that to the 
Provencals are to be attributed the composi- 
tion and primitive development of the greater 
portion of the romances of chivalrj', including 
those which describe the contests of the Christians 
and Moors in Spain, and those which form the 
Charlemagne C 3 mle, and that thus the old Spanish 
and German poetrj' found its origin on the soil of 
France, See Sainte-Beuve in vol. iv. of Portraits 
Contemporains. 

Fanstj Dr, a famous dealer in the black art, 
whose legendarj' storj’, a product of the Eeforma- 
tion period, has filled a great place in literature. 
The historical person who bore the name of Faust 
lived in the first half of the 16th century, and can 
be traced in the testimonies of contemporaries from 
1507 dowu to about 1540. He was bom at Ivnitt- 
lingen in 'Wiirtemberg, or, according to others, at 
Koda, near Weimar. His parents were poor, but 



564 


FAUST 


the bequest of a rich uncle enabled him to study 
medicine and magic at Cracow. From a letter 
of the Abbot Tritliemius of Spanheim, written 
August 20, 1507, we find an account of him 
first at Gelnhausen the year before, then at 
Wiirtzburg, next at Kreuznach, under the name 
of Georgius Sabellicus Faustus junior. He is 
described as a vagabond, boastful and pretentious, 
giving himself out as sldlled in necromancy, astro- 
logj’, magic, chiromancy, agroniancj', pyromancy, 
and hydromancj’^, able te restore by his own genius 
the worlcs of Anstotle and Plato if they were lost, 
and reproduce as often as required all the miracles 
of Christ. At Kreuznach he was employed to 
teach by Franz von Sicldngen, but was soon 
obliged to flee for his abominable debaucheries. In 
1509 one Johann Faust was pui-suing his studies at 
Heidelberg, where he took the degree of bachelor of 
theology, and may be the same as the vagabond 
scholar whom Tiitheim denounced. blutianus 
Rufus, in a letter to Henri Urbain in 1513, 
speaks with contempt of one Georgius Faustus 
at Erfurt, whose follies — as those of a stranger — 
are of no consequence. Here he seems to have 
made long and fi-equent sojourns, if the chronicle 
first published by Motschmann may be accepted as 
contemporary evidence ; and, moreover, the main 
elements in Iris storj' appear to be already formed. 
In 1516 we find him at Marrlbrorrn, next in 1525 (tra- 
ditionally) at Leipzig ; in 1528, as Dr George Faust 
of Heidelberg, he was expelled from Ingolstadt. 
Tire physician Plrilip Begardi, in his hidcx Sanitatis 
( 1539 ), speaks of him as having been for some years 
known as a rogrre and a vagabond who gave himself 
out as 23fdlosopJtus philosojihorum, and was highly 
renowned aitrong Irrs dupes for his great sldll, not 
alone in medicine, but also in chiromancy, necro- 
mancy, physiognonry, crystalloirrancy, and the 
like other arts. Begardi had not himself seen him, 
but had many accounts of him. A somewhat am- 
biguous sentence at the end of the passage about 
Faust has been interpreted as convejing the fact 
that he was just dead, and certainly after 1639 we 
have no positive proofs of his existence, while we 
know that he was dead by 1544. The Protestant 
theologian Johann Gast, in the second volume of 
his Convii'ialuim Sermonum Liber (1544), speaks of 
havin" srrpped with Farrst at Basel, where he was 
attended by a dog and a horse that were evi- 
dently demons, and frrrther describes his deplorable 
end, how the devil strangled him, arrd how his dead 
body lay constantly on its face otr the bier, altlrough 
as often as five tinres turned rrpwards. 

Conrad Ge.snor of Ztiricli, in a letter written in 
1501, mentions him as a wandering scholar of mar- 
vellous powers, long since dead. Next iSIanlius, a 
prrpil of Melanchthon, tells rrs in his Locorum Com- 
munium Collectanea (1562) that his master knew 
Farrst, who was a native^ of Kundling in Iris own 
countrj', and described him as ‘ trrrpissinra bestra, 
ct cloaca rrrultorum diabolorarnr.’ He described 
frrrther how he had strrdied magic at Cracow, 
worked rnatiy vain wonders throughout Gemrany, 
and was at last carried oil" by the devil sonre years 
before. Joannes "Wieni-s, a pupil of Cornelius 
Agrippa, in his Dc FrKstiqiis Deemomnn (1583), 
speaks of Farrst as having been born at Kundling 
and edrreated at Cracow, and as having travelled 
over all Germany, and been im)rrisoned for Iris nris- 
deeds in a town in Holland. He tells two stories 
of him which hannonise rrith the trodition. Accord- 
ing to idirrarr, Luther in his conversations spoke 
freely of Farrst and his familiar in illustration of 
the craft and wickedness of the devil, and of the 
ireccssity of avoiding all peiilorrs de.alings with him. 
Faust he condemned as the typical infidel and 
iruproits man, as well as the nrerc prolligate 
and the vagabond. Here we sec the beginnings 


of the religious colour which was later to become 
one of the main characteristics _ of the storj-. 
Count Froben Christoph von Zimmern in li'is 
Chronik twice alludes to Faust, confirming the 
account that he died in an inn during the niglit 
at the hands of his familiar when his hour had 
come. One of the last notices of Faust before tlie 
prrblication of the Volksbuch, which was to fix the 
form of the legend for all time, is that of Arrgrrstin 
Lercheimer of Steirrfelden, a Protestant theologian, 
and, like Manlius, a pupil of Melanchthon. In his 
Christliclie Bcdcnkcn mid Erinnerung von Zauberd 
( 1585 ) we find frequent notices of Faust, and in the 
minuteness of his details we see the legend full- 
grown. Again, in two anron" the seventeen tracts 
composing the Thcatrmn de Venejicis (1586) there 
is distinct mention of Faust. Martin Dehio, in his 
Disgnisiiionmn magicarum Libri sex (1624), and 
Philip Carrrerarius, in his Opera: Horarim Subdsi- 
varum (1658), testify frrrther to his storja 
The first literary version of the Farrst story 
was the Volksbuch, prrblished by Johann Spies at 
Frankfurt in 1587, under the title Historia von Dr 
Johann Fausten, dem Wcitbeschrcitcn Zauherer 
mid Schwartzkiinstler, J-c., of which brrt five copies 
are in existence — one in the British Museum. At 
the close of the dedication Spies explains that 
he has printed the book for a warnrng to all 
Christians, arrd tells how he had recerved _ his 
version of the legend from a friend at Spires, 
evidently a Protestant theologian from the Scrip- 
ture texts with wlriclr it is scattered. Th? 
‘preface to the Christian reader’ is an admir-' 
able sermon upon the damnable consequences of 
magic and commerce with the devil. The boob 
is divided into sixty-eight chapter's, unequal]/ 
arranged in three parts and a conclusion. The 
first part recounts, in seventeen chapters, the birth 
of Farrst at Rod, near Weimar, his early studies 
and bold speculations, his meeting with the devil 
in a wood near Wittenberg, and Iris three several 
disputations in his own dwelling -rvith the fiend, 
who gives his name as Mephistoirhiles, _ when the 
compact is concluded by which Faust signs away 
his soul in blood drawn from a vein iir his left 
hand, in return for the services of MephLstophilcs 
for twenty-four years. The fiend now supplies him 
with the means wherewith Farrst and his famulus 
Wagner are able to live in the greatest liixrir)'. 
Ere long Faust -rrishes to many, but is not 
allowed, as marriage is an institution of God, 
and therefore hateful to the devU. Then follow 
the answer's of Mephistophiles to Faust’s questions 
about hell and its ten governments, the form and 
figure of the fallen angels, the power of the devil, 
the division of hell called Gehenna, its creation, 
and the tortures peculiar to it. 

• The second part contains fifteen chapters relating 
to the rest of Faust’s questions about astronomy 
and astrology, the causes of ■ninter and suirinrcr, 
the creation of the finirament ; after which follow 
the false answers of the fiend about the creation 
of the world and the birth of man, and the 
account of Faust’s earliest adventuras, including a 
visit to hell and an account of it-s hierarchy, a 
jouiTie}' to the stars, riding upon Jlcphistophilc? 
in the form of a horse with the wings of a drome- 
dary, and next to many distant countries and famou'' 
cities, as Pai'is, Naples, Venice, and Roine. Here 
he torments and bewilders the pope with liLs strange 
enchantments, remaining three days invisible in 
the papal palace, seeing in the pope and ms 
attendants countless sins like his_ owii--.shanrc- 
lessness, audacity, pride, presumption, glutton) , 
drunkenness, luxury, adultery, and 
.all kinds. At Constantinople lie lives rovally m )• ® 
sultan’s palace in the form of Mohammed, rcturnino 
to Wittenberg after a year and a half’s absence. 
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The third part, in twenty-eiglit chapters, narrates 
tlie conclusion of Faust’s adventures, and especially 
the mighty deeds done hy his necromancy at the 
courts of divers potentates. At Innsbruck he 
calls up the shades of Alexander the Great and 
his wife for the' delectation of the Emperor Charles 
V., and afterwards plays many tricKs upon his 
knights — planting a stag’s horns on the head of 
one, devouring a peasant’s load of hay together 
with the horse and wagon, and producing fresh 
apples and grapes in January ; and at carnival 
time he revels with a companj' of students, draw- 
ing forth wine from a table, and raising Helen of 
Troy from the shades to gratify their eyes with the 
sight of her beauty. The story tells further of his 
debaucheries, and of the seven diabolical succubuses 
whom he made his eoncubines ; and lastly of his 
liaison in the last year of his term \yith the famous 
Helen of Troy, who bore him a son whom he 
named Faustus junior. As the end approached 
he was filled with profound melancholy, seeing 
hell yawning before his eyes and its unutterable 
torments, from which there was for him no possible 
escape, while the wicked spirit now began to 
torment him with cruelly ironical raillery. On 
the night on which his twenty-four years expired 
he was in company with a "roup of students in a 
tavern of the village of Rimlich, near Wittenberg, 
and to them he made a long address expressing his 
deep penitence, after which he remained alone in 
his chamber. Af midnight a fearful storm arose ; 
horrible hisses as of a thousand serpents were 
heard, and for a little the agonising cries of Faust 
with a hollow and suffocated sound ; but soon 
all was still. In the morning the floor of the 
room was found stained with blood, his brains 
were spattered upon the walls, and his body was 
found outside, lying near a dunghill, the head 
and every member hanging half torn off. Helen 
and her child had disappeared, and the famulus 
Wagner succeeded as heir to his master’s property. 
The history ends with an edifjdng conclusion. 

This Volksbiich, which we have seen is not a 
product of the imagination, at once became popu- 
lar, as many as four impressions being printed 
before the close of the following year. A second 
and corrected edition was published by Spies him- 
self in 1588. In the same year a Low German 
rendering was published, and a close though some- 
■\vhat shortened English translation before 1589, 
the earliest copies not being dated. See the reprint 
in vol. iii. of W. J. Thoms’s Earh/ English Prose 
Eomanccs (2d ed. 1858). Danish, Dutch, Flemish, 
and French vereions were also made — the last not 
till 1598. A Berlin edition of 1590 added six new 
cliapters, of which one relates to the Leipzig tradi- 
tion of Faust’s adventures in Auerbach’s cellar. A 
vereion of the book in rhyme, exeouted by Tubingen 
students, appeared there in 1588 (printed in vol. 
xi. of Scheible’s Klostcr, 1849). At Hamburg in 
1599 was issued the second form of the popular 
book, the enlarged version of AVidman (printed in 
vol. ii. of Scheible’s Klostcr, 1846). Many addi- 
tional stories and details are here inserted, and each 
chapter concludes with an edifying discouree, called 
a reminder (Erinnerung), which reveals a violently 
Protestant bias, extorting everywhere a moral 
against Rome. A later vereion of AA’^idman is that 
by the Nuremberg physician, Johann Nicol. Pfitzer 
(i674; new ed. by A. v. Keller, Stuttgart, 1880), 
which is chiefly interesting as containing the proto- 
type of Goethe’s Grctchcn in the citizen’s daughter 
whom Faust uishes to many, but which the devil 
will not permit him to do. Yet another vereion wa-s 
issued at Frankfurt about the beginning of the ISth 
century, by ‘ One with Christian Intentions,’ in an 
abridged and modernised form, which was the basis 
of many widely diffused chapbook impre.ssions (see 


‘Des Christlicli Mejmenden Geschichte Faust’s,’ in 
vol. ii. of Scheibleis Klostcr, from an edition dated 
1728). The life of Christopher Wagner (Scheible’s 
Klostcr, vol. iii. 1846) was issued in 1593, and 
originated in the same j^ear an imitation, rather 
than a translation, in English. It closely follows 
the form of Faust ; Wagner is attended hy an ape- 
shaped attendant devil named Auerban, has similar 
adventures to his master’s, and in the end shares 
the same fate. 

Independent poetic versions of the Faust storj' 
also be"an earlj' to appear. Of these, the earliest, 
and still the greatest but one, was Marlowe’s Tragi- 
cal History ^ the life and death of Boctor FavsUts. 
English itinerant playere traversed Gennany in the 
beginning of the 17th century, and may have car- 
ried with them Marlowe’s magnificent tragedy, but 
the popularity of the theme was so gi eat that it 
may well have inspired the native imagination also, 
ami given rise to the numberless marionettes in 
which the story was continuously represented down 
to the present century. These were seldom printed, 
and usually largely extemporised, keeping at the 
same time more or less closely to the theme. See 
the excellent Ulm piece and others in vol. v. of 
Sclieible’s Klostcr (1847); also the marionette ver- 
sions edited hy W. Hamm (1850; Eng. trans. by 
T. C. H. Hedderwick, 1887), 0. Schade (1856), IL 
Engel (1874), Bielschowsky (1882), and Kralik and 
AVinter (1885). 

Lessing had projected two versions of the story, 
one close to the original legend, the other with tire 
supernatural element eliminated ; but of these only 
some fine fragments now exist. Klinger worked the 
subject into a romance, Fatists Leben, Thatcn, nnd 
Hdllenfahrt (1791; translated into English by 
George Borrow in 1826) ; and KJingemann published 
in 1815 his absurd tragedj^ ‘ the hero of which,’ 
says Carlyle, ‘ is not the old Faust driven desperate 
by the uncertainty of human knowledge, but plain 
John Faust, the printer, driven desperate by an 
ambitious temper and a total deficiency of caslr.’ 
Heine’s ballet, Der Boctor Faust, ein Tampoem, 
appeared in 1851, and N. Lenau's really poetical 
epico-dramatic Faust in 1836. The Faust made 
known to the English public b5' Henry Irving was 
a free adaptation of Goethe’s Part I. from the pen 
of Mr W. G. AA’’ills (1885). Again, librettos for 
operas on the subject have been written by Bernard 
for Spohr (1814), and by Barbier and Carre for 
Gounod (1859). 

Of artistic representations of Faust all the world 
knows the fine engraving by Rembrandt. Still 
older are those by Christoph von Sichern. Tire 
most famous illustrations to Goethe’s Faust have 
been those of Cornelius, Retzsch, Seibertz, Kaulbacb, 
and Kreling. The first of the two ancieirt rrrural 

? iaintin"s in Auerbach’s cellar at Leipzig represents 
^aust sitting at the head of the table during a revel ; 
the second, as being by magical art carried out into 
the street sitting astride a wine-cask. Since 
Goethe’s time many fresh paintings have been added 
to the two venerable studies, which are dated 1525. 

But it is time to come to the greatest genius who 
has ever experienced the spell of this ancient legend. 
‘The marionette fable of Faust,’ Goethe says, 

‘ niurmured with many voices in my soul. I too 
had wandered into eveiy department of knowledge, 
and had returned early enough satisfied with tlie 
vanity of science. And life, too, I had tried under 
various aspects, and always c.ame back son-owing 
and unsatisfied.’ Goethe had thought out his Faust 
as early as 1774, but did not publish tlie first part 
of his greatest work till 1808, the second till 1831. 
In his liands it has become a splendid masterpiece, 
the most really original, moreover, of all his works, 
although, indeed, in the details of the plot he has 
invented nothing. It will remain a magnificent 
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dramatic realisation of the elemental struggle be- 
tween the higher and the lower natures in man. 
Impossible as it is to compare the English -with the 
German Faust, it is still true that Marlowe’s con- 
ception of the character has the stronger grasp of 
the actual. His Faust is always a man, real and 
living; Goethe’s is often idealised and subtilised to 
the point of being a shadow, or rather a symbol. 

See Sommer, in Part 42 of Erscli u. Gruber’s EneyUo- 
pfidie (1845); Diintzer, Die Sage vom Doctor Faiistus 
(1846); Kistellmber, Faust dans VSistoire et dans la 
Z^gcnde {ISG'i), to be read with caution ; and Dr Ernest 
Ealigan’s admirable work, Histoire de la lAgende de 
/VnisJ (1888), with its excellent ‘ index bibliographique ’ 
(pp. 433-452). A complete special bibliography of Faust 
literature is Karl Engel’s Ziisammenstcllung der Faust- 
schriftcn (Oldenburg, 1885), containing 2714 numbers. 

Faust, Johann, pi-inter. See Fust. 

Faustina, mother and daughter, wives of two 
of the noblest among the Eoman emperors. The 
elder, Annia Galeria, usually spoken of as Faustina 
Senior, was the wife of Antoninus Pius, and died 
141 A.D. ; the younger, knoPTi as Faustina Junior, 
was married to Ins successor, hlarcus Aurelius 
Antoninus, and died at a village near Mount Taurus 
in 175 A.D. Both, hut particularly the younger, 
were notorious for the profligacy of their lives, yet 
after their deaths their memories rvere marked with 
signal honours by their forgi ring husbands. Insti- 
tutions for the relief of poor girls were fomided 
by both einperoi-s, and were called ‘pucllas ali- 
mentarica Faustincc.’ 

Fauvette, a name sometimes used for the birds 
called Warblere (q.v.). 

Favara, a town of Sicily, 4 miles SE. of Gir- 
genti, with sulphur-mines and marble- quanies. 
Pop. 15,983. 

Favart, Charles SuroN, a French dramatist, 
was bom at Paris, 13th November 1710, and first 
became known by his Lee Chcrchcuso d" Esprit, per- 
formed in 1741. In 1745 he became dii-ector of the 
Optra Comique, whei-e he and his wife (a singer 
and actress, who had a share in the composition of 
several of her husband's plays) made the first 
attempt to hamionise the costume of the actors 
and actresses with their impereonations. This 
excited the je.alousy of the other theatres, and the 
Optra Comiqiic was closed in the fust year of its 
existence. After spending some time in Flanders, 
with a troupe of comedians, in the army under 
Marshal Saxe, Favart returned to Paris and con- 
tinued to write operas. He died 12th Jlay 1792, 
His most celebrated pieces are Lc Coq du Village, 
Bastion ct Bastienne, Ninette A la Coiir, Lcs Trois 
Sulfanes, and_ L’ Anglais A Bordeaux, An edition 
of his works in ten volumes was published at Paris 
in 1810; Mcmoircs ct la C'orrcspondancc de 
Favart, giving delightful glimnscs of the litcrarj' 
and theatrical world of the IStli ccntuiy, was pub- 
lished at Paris in 1809 by his grandson. — Madame 
Favart is the subject and the title of a popular 
comic opera (1878) by Oll'enbach. 

_ Faver.sliain, an ancient municipal borough and 
river-port of Kent, 52 miles by rail ESE. of London, 
and 10 WNIV. of Canterburj', chiefly consists of 
four streets forming an iiTOgiilar cross. It has a 
valuable 03 'ster-fi.sherj’, and sends much agricul- 
tural produce to London. The creek on whicli it is 
situated admits ves.-eh of 200 tons. In the ricinifcy 
are important powder-mills. Pop. (1851) 4595'; 
( 1881 ) 8743. Under tlie name of FaiT&sfield it was 
a seat of the Saxon kings, where Athelstan in 930 
held a M itenagemot. It has scanty remains of a 
Clugniac abbey founded (1147) by 'King Stephen, 
wlio-'O tomb is pointed out in the parisli church. 
9’his L a, fine crucifonn building, Early English in 
style, with a spire 148 feet high. Near ir is the 


house of ‘ Arden of Feversham,’ whose murder by 
liis wife in 1551 forms the theme of an anonymous 
tragedy' (1592; edited bj' A. H. Bullen, 1888). A 
grammar-school, founded in 1527, was lehuilt out- 
side the tomi in 1879. In 1688 James II. was 
seized at Faversham, attempting to flee to France. 
See local histories by Jacob( 1774)and Giraud(1876). 

Fa’4TC, Jules Claude Gabriel, a French 
advocate and statesman, was bom at Lyons, 21st 
March 1809. He studied for the bar at Paris, and 
took an active part in the July revolution of 1830. 
As the defender of the Mutucllistes at Lj’ons in 
1831, and in 1835 of those wdio had been impeached 
in April, he displayed a spirit of the most ardent 
and uncompromising republicanism ; and in the 
February' revolution of 1848 he wrote the notorious 
circular for which Ledra-Rollin’s administration 
was so severely' reproached, investing the com- 
missioners of the republic with dictatorial authority 
in the provinces. On being elected deputy to tlie 
Constituent Assembly for the department of_ the 
Loire, Favre became a member of the Committee 
of Foreign Affairs, and advocated the prosecution 
of Louis Blanc. After the election of the lOtli 
December he showed himself a persistent antagonist 
of Louis Napoleon, and after tiie flight of Ledru- 
Eollin became the virtual leader of tlie Mountain. 
The coup d’ttat closed his political career at tliis 
time, and compelled him to return to his profession. 
In 1858 he defended Orsini, on liis trial for a con- 
spiracy to murder; this procured his election as 
member of the Legislature for Paris, and lie 
became one of tlie leaders of the republican party 
against Napoleon III. In September 1870, after 
the dou'nfall of the empire, he was appointed 
minister of Foreign Affairs, and carried on negotia- 
tions, though fraitlessly, with Bismarck. But in 
January' 1871, when settling the terms of the 
capitulation of the capital, he committed the very 
serious blunders of omitting Bourbaki’s army from 
the armistice and allowing the National Guards 
of Palis, contrary to Bismarck’s advice, to letaiu 
their arms, thus facilitating the outbre.ak^of the 
Commune. He resigned otiice in July' 1871) and 
resumed practice at the bar. Favre died at 
Versailles on 20th Januaiy 1880. He was greatest 
in political repartee, and "though long accustomed 
to public strife, his language was noted for its 
Attic elegance. SeeMaritain, Jules Favre, Mtlangcs 
Politiques (1882). 

Favus (Lat., ‘a honey'comb’), a disease of the 
skin, cliielly' of the hairy scalp, characterised by 
y'ellowish dry' incrustations of more or less roundish 
form, and often ciiji-shapcd, composed of the 
Sporules and Mycelia (q.v.) of a vegetalde growth 
belonging to the order of Fungi ( q.';), with usually 
an unpleasant mousy odour. The discs of favus are 
juoduced with great rapidity', and sjircad rajiidly, 
if not attended to at the first, over the whole scalP) 
destroy'ing the bulbs of the hair, which hcconicb 
very' short and thin, and then falls out altogether. 
Favus is a disgusting and unsightly, but hardly a 
dangerous disorder ; it is, beyond doubt, contagious, 
but only spreads where cleanlinc.ss is gicatly 
neglected, and is therefore almost unknown among 
the better clas.ses. It is far more coiiiniqn among 
children than among adults, often afl'ceting tho.se 
in delicate health, and seems to be more frequcnij 
in Scotland than in England, and more frcqueiu | 
also on the Continent than in cither Englaml or) 
Scotland. It seems to be gradually diminishing m | 
frequency'. On the gciier.'U .surface of the boily H 
i.s easily cured ; hut on the haiiy scahi its cindica- 
tion is a matter of great dillicultv. The Irc.'vlnicn 
consi.sts in careful removal of the 
scrupulous clc.aiilinc.ss, luilling out the hairs iroi 
affected jiarts by the root.s, and the pciscveriHo 
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emploj^meiit of ointments containing a parasiticide. 
Resorcin, a substance allied to benzoic acid, is 
much praised by recent writers. General tonic 
treatment is usually necessar 3 '. Farus, if allowed 
to run its course unclieclced, is almost always 
followed by permanent baldness of the parts 
affected; unlike Rin^vorm (q.v.), which is a 
minor disease of the same order. 

The Favus fungus, Achorion Schmnleinii, is nearly 
allied to the fungus which is so destructive to 
vines, and has by some botanists been placed in 
the same genus, Oidium. 

Fawcett, Henry, was born in 1833 at Salis- 
bury. His father, William Fawcett (born at 
Kirkby Lonsdale, Westmorland, in 1793), settled 
at Salisbury in early life, entered into business as 
a draper, married (1827) Marj', daughter of Mr 
Cooper, solicitor of that city, and was mayor in 
1832. Henry was the third of their four children. 
His parents took a keen and active interest in 
politics and were decided Liberals. In 1841 Mr 
W. Fawcett took a fann at Longford, near Salis- 
bury, under the then Earl of Radnor, one of the 
few anti-protectionist land-owners of that time. 
The political and social influences under which 
Henry Fawcett’s youth was spent deeply affected 
his character and aspirations. As a mere lad at 
school he formed the intention of entering parlia- 
ment, mainly in the hope that from that vantage- 
ground he would be able to do somethin" to 
promote the education of the people and to 
improve the lot of the agricultural labourer. His 
natural impulses were far less for a life of study 
than for one of outdoor exercise and field-sports, 
which were his piincipal source of pleasure through- 
out life. He, however, succeeded in curbing his 
love for them sufficiently to devote the energies of 
his powerful mind to win success first of all in a 
student’s life. For it was through a successful 
.career at school and college, and afterwards at the 
bar, that he hoped to reach the House of Commons. 
Henry Fawcett was sent in succession to Queen wood 
College, Hants, King’s College School, and King’s 
College, London, and in 1832 to Cambridge, where 
in 1856 he graduated as seventh wrangler, and 
was elected to a fellowship at Trinitj' Hall. He 
commenced reading for the bar, and contemporary 
rivate letters show that he kept firmly to his 
oyish intention to enter parliament, and to work 
for a better time for agricultural labourere, natives 
of our Indian empire, and in general for all who 
were ‘desolate and oppressed.’ He was greatly 
influenced at this time by the YTitings of John 
Stuart Mill, and afterwards by his pereonal friend- 
ship. In September 1858 an event occuiTcd which 
would have crushed all heart and hope out of 
any less dauntless spirit. "When shooting par- 
tridges on Harnham Hill, near Salisbuiy, shots 
from his father’s gun entered both Fawcett’s eyes, 
and the beautiful scene on which he had looked 
a moment before was blotted out for ever. With 
characteristic courage he at once realised and 
faced the extent of his misfortune, and resolved 
that it should not prevent him from entering 
parliament. He never once complained, and 
immediately set himself to work to adapt himself 
to the altered conditions of his life. He gave up 
the bar ; he had never looked ^on it as anything 
but a stepping-stone to the House of Commons. 
He now determined upon a more direct pursuit of 
bis ultimate object. ‘Blind, poor, unknown, he 
would force his way into the House of Commons.’ 
His first candidature was at Southwark in Novem- 
ber ISGO. He retired before the day of the poll ; 
but he had kept up a spirited contest for a month, 
and done much to remove the impression that blind- 
ness was an insuperable obstacle to a parliament- 
ary career. His next fight was at Cambridge in 


Januarj' 1863, where he went to the poll, but was 
defeated by the Conservative candidate. About 
this time he brought out the result of several years’ 
work, his Manval of Political Economy, a text- 
book based mainly on the lines laid down by 
Ricardo and J. S. Mill : the book has passed 
through a very large number of editions. The 
opportune appearance of this work no doubt con- 
tributed to his election to the chair of Political 
'Economy in the university of Cambridge in tbe 
autumn of 1863, a post which he held without 
interruption till his death. The best known of his 
other writings are The Economic Position of the 
British Labourer and Protection and Free Trade. 
In 1864 he fought a confuted parliamentary 
election at Brighton, and was’ defeated ; but be 
had gained a hold on the constituency which led to 
his return in the general election of the following 
year; in June 1865 his boyish ambition was 
fulfilled, and he entered parliament as member for 
Brighton, and was again returned for the same 
place in 1868. In April 1867 he married Millicent, 
daughter of Mr Newson Garrett of Aldeburgh, 
Suffolk. They had one child, Philippa, bom in 
1868. 

Henrj' Fawcett’s candidature in his various elec- 
toral contests had not been favourably regarded 
b}’ the wire-pullers of his own part}' ; and from the 
beginning of his activ’e political life he showed an 
independence of party ties and a disregard of party 
discipline which were often misconstnied as half- 
hearted Liberalism. His first step in the direction 
o^olitical independence was joining the so-called 
‘ Tea-room ’ party, which virtually insured the 
passing of Mr Disraeli’s Household Suffrage Bill of 
1867. He had pledged himself to support the 
extension of the suffrage, and he did not wisii to 
refuse household sufl'rage because it was offered by 
the Conservative party. He devoted liimself to 
urging forward measures for the abolition of 
religious tests at the univei-sities, to the extension 
of the factor}' acts to agiicultural children, and to 
the promotion of univemal compulsoiy education. 
He also .took up two questions with which liis 
name will always be identified, the preservation of 
commons and open spaces, and the government of 
India and the condition of its native populations. 
In all these questions his chief foes were among 
the leadeis of his own party, and tbe friction 
between him and them became so acute that 
the parliamentary secretaries to the Treasury 
cea.sed to count him as a member of the party. 
Fawcett regarded with special distrust Mr Glad- 
stone’s attitude with regard to religious tests in 
education. When Mr Gladstone brought forward 
his Irish Univeisity Bill in 1873, Fawcett oflered 
it a most uncompromising opposition. One of its 
features which he most strongly condemned was 
contained in the so-called ‘ gagging ’ clauses, which 
prohibited tbe teaching of modem histor}', philo- 
sophy, and theology in the new university. The 
debate on tbe second reading resulted in the defeat 
of the bill by three votes, and bir Gladstone’s 
government received a blow from which it never 
rallied. j4fter this a bill introduced by Fawcett 
for the abolition of tests in Trinity College, 
Dublin, became law. In the general election of 
Febraai}' 1874 Faivcett lost his seat for Brigliton ; 
but his parliamentary position was now assured, 
and friends and foes alike deplored his absence 
from the House of Commons. His geniality and 
straightforwardness prevented him from having 
any personal enemies, and those who differed from 
him the most widely were among the most eager to 
welcome him back to tbe House of Commons. 
Through an informality in the Hackney election 
of Febmar}' 1874, tbe seats were declared vacant, 
and Fawcett became member about six weeks 
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after his defeat at Brighton. The Liberal party 
having suffered a gi-eat reveree in the general 
election of 1874, the causes wliich had separated 
him from the official heads of his party weye 
removed, and he joined cordially 'with them in 
opposition to the policy adopted by Lord Beacons- 
field’s government in reference to the Eastern 
Question. He continued liis rvork for India, and 
■was popularly kno-wn as ‘the member for Hindu- 
stan.^ He also pm-sued his efforts for the preserva- 
tion of open spaces ; and the retention of Epping 
Forest, the Ne-sv Forest, and other regions of 
silvan beauty is a debt -ivhich tlie nation owes, in 
part at least, to the labours of one -whose eyes 
could never behold them. While supnoi-ting the 
Factory Acts in their application to children, he 
■was an opponent of legislative restrictions upon the 
industrj' of women, and a warm supporter of the 
claims of women to the protection of representation. 
He also supported various forms of proportional 
representation. He always took a lively interest in 
the <tS IreistsA, anA ho^A Lhjif .waab gooA 

would come of efforts to allay religious animosities 
in that counti-j’ ; he also looked for benefit result- 
ing from the creation of a peasant proprietai-y and 
from the development of the industnal resources 
of Ireland. He never supported the Home Rule 
party, as he believed a separate parliament for 
Ireland would he injuiious both to that country 
and to England. When Mr Gladstone was returned 
at the head of a large parliamentary majority in 
1880, Fawcett had again been elected for Hackney 
by 18,366 votes against 8708 given for his oppo- 
nent. Mr Gladstone offered bun the Postmaster- 
generalship in his government, but without a seat 
in the cabinet. It was generally _ felt that his 
political position entitled him to cabinet rank, but 
tears were expressed that his blindness would 
render if impossible for him to guard cabinet 
secrets with the requisite jealousy. He accepted 
the decision with cheerfulness, but by no means 
regarded it as final. 

His situation was not an easy one, for his official 
position prevented him from criticising the govern- 
ment, while he had no voice or control of .any kind 
in the prep.aration of its measures. He would have 
found the position unbe.arable but for the extra- 
ordinary vigour with which he threw himself into 
an entirely new field of work, the administration 
of a gieat government department. Before he had 
been a fortnight at the Post-office he h.ad set 
before himself the task of can-ying out five re- 
forms: (1) the introduction of the parcel post; (2) 
the introduction of postal orders; (3) a scheme 
for encour.aging sni.all .savings ; (4) the promotion 
of life-insurance; (5) sLxpenny tclegi-anis; and 
these, ivith the one exception of tlie life-insur- 
ance scheme, he was able to set on foot in such 
a manner as to insure their successful working. 
He was the antitliesis of red-tape and oflicii'd- 
ism he regarded himself and his dep.artment as 
nothing but tlie servants of the public; and cvei-y 
act of his official life was influenced by the convic- 
tion that his duty w.as to serve the convenience 
and interests of the public by all means in ids 
power. _ He refused to regard the General Post- 
office simply a.s_a department of revenue, and held 
that the outlying districts wlierc the delivery of 
letters, <S:a was a source of e.vpcnee should liave 
post.al facilitie.s granted to them out of the .surplus 
revenue yielded liy populous regions. His care for 
the well-being of cverj' member of the immense 
staff of the Post-ollicc (90,000 pei-sons) was mani- 
fested in a variety of way.s ; he instituted an 
annu.al week’s holiday for 'country postmen, im- 
proved the pay and conditions of' employment of 
several branches of the service, encouraged and 
extended the employment of women, appointed 


female medical officers for the female staff in London, 
Liverpool, and Manchester, and extended the system 
of good-conduct stripes carrying an extra sliilling 
a week with them from the town to the country 
letter-carriers. If the humblest employe had to he 
censured or dismissed, Henry Fawcett would spend 
hours in most careful weighing of all the evidence, 
and he would be completely unable to rest or think 
of anything personal to himself unless he were 
thoroughly convinced that justice had been done. 
This sensitiveness on his part to his duty to the 
public and to the well-being of his staff won him 
the most devoted affection in all r.anks. A serious 
illness in 1SS2-S3 revealed for the first time the 
place he had gained, not only as an upright poli- 
tician but as a man, in the gratitude and affection 
of liis countrymen and conn ti-y women. He seemed 
completely to recover; his immense frame (his 
height was 6 ft. 3 in.) appeared as stalw.art as 
ever, and he took pleasure in riding, fishing, swim- 
ming, skating, &c. as of.old. But the first illness 
haA ^loha'iAy weakensA mare tbaa aay ese , 
perceived. In the autumn of 1884 he caught 
a severe cold which turned to congestion of the 
lungs, and he died after a few days’ illness, Novem- 
ber 6, 1884. His most memorable characteristics 
were his chivalrous nature and his power of enter- 
ing into pain and loss, as well as into pleasures 
which he could never share. It was this that made 
him the friend of women seeking to earn .an honest 
living; of agi-icultiiral labourers going to bed at 
sundouTi because thej’ could neither read nor 
write; of natives of- India living on 3d. a day, 
and paying taxes on one of the first necessaries of 
life; and it was this that made him strive to 
presen-e the open heaths and lovely forests, 
although his own eyes could never enjoy them. 
_He sometimes said of himself that he had no 
imagination; hut there were those who thought 
that it was a verj' true and rare kind of imagiua-, 
tion which enabled him so lavidlj' to re.alise what 
made the happiness or unlnappin'ess of lives very 
far removed from his own. 

He was buried at Tnimpington, near Cambridge. 
A national memorial has been erected to him in 
AYestniinster Abbey. See Leslie Stephen’s L’fc 
of Henry Fawcett (1885); and his .article in the 
Dictionary of National Biography [\o\. xviii. 1889). 

Fa->vkcs, Guy, conspirator, was born in _Yoik 
of Protestant parentage in 1570. Becoming a 
zealous Catholic before he was of .age, he served in 
the Spanish ai-my in the Netherlands from 1593 
until 1604, when he crossed to England at Catesbv’s 
invitation. For his share in the Gunpowder Plot 
(q.v.) he was hanged 31st January 1606. 

Fay, AndbAs, a Hung.arian poet and .author, 
was bom on 30th M.ay 1786 at ICohany. He w.as 
educated for the leg.al profession, but abandoned 
it for literature, writing fables, jilays, romance', 
and tales. The fables show richness of invention, 
simplicity of design, and truth of character. Of 
the novels the most interesting arc The House 
of the BcUckis (1832) and Doctor favor (18.55), 
both humorous. From 1823 to 1840 Fay was one 
of the chief le.aders of the Liberal opposition. He 1 
was the founder of the lii-st savings-bank at Pestii, 
and one of the founders of the Hungarian national 
theatre. liis earlier rvorks were published in eight 
volumes at Pesth, 1843-44, and his novels in thiee 
volumes in 1883. He died 20th July 1804. 

Fayal, one of the Azores (q.v.). The i'land 
(area, 69 sq. m. ; pop. 26,264) is fertile, has a 
mountain 3000 feet in height, and on its south-c.a't 
coast a bay with good anchorage, on which stands 
the town of Horta. 

Faye, Herve Auoi;.stk Etii'.NXE, French as- 
tronomer, bom in 1814 at St-Benoit-du-Sault, j 
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studied under Arago, and became in 1873 professor 
of Astronomy at the Ecole Polytechnique, and in 
1878 director of the Paris Observatory. In 1843 he 
discovered the comet now known as Faye’s comet. 

Fayetteville, capital of Cumberland county, 
North Carolina, at the head of navigation on the 
Cape Fear River, 82 miles by rail (55 direct) S. of 
Raleigh. It contains several cotton-mills, and 
exports large quantities of tar and turpentine. 
Pop. 3485. - 

Fayyftin ( from Egypt. PMom, ‘mar.sh-land ’), a 
province of Egypt (pop. 160,000), consisting of a 
nearly circular basin or oasis, about 30 miles in 
diameter, or 840 sq. ra. in area, sunk beneath the 
level of the Libyan desert, about half a degree S. 
of Cairo, and connected with the Nile valley by a 
narrow pass, through which an ancient canal (the 
Bahr-Yftsuf, or ‘ Joseph’s stream,’ so named after 
Saladin, who restorecf an original construction of 
the Theban Pharaohs) pours the fertilising water 
which renders the Fayyftm one of the most produc- 
tive parts of Egypt. The irrigation was anciently 
regulated by a large reseiwoir, called Lake Moeris 
(q.v.), described by the Greeks as a work of extra- 
ordinai-y hydraulic ingenuity (the site of which 
was identified hy Linant near the modem capital 
Medinet-el-Fayyilm, though other sites have been 
proposed by Mr Cope AVlntehouse and otlieis), and 
the overflow now forms the large sheet of brackish 
water, 35 miles long, known as the Birket-el-Karn, 
which marks the eastern boundaiy of the oasis. On 
the banks of Lake Mosris was the famous ‘laby- 
rinth,’ probably built by Ainenhemhat III., and 
reckoned one of the wonders of the world. The 
remains of this vast palace are seen in the mins 
of riumerous chambers near the brick pyramid of 
Hawlira. The capital of the Fayyftm was Croco- 
dilMolis, afterwards named Areinoe, after the queen 
of Ptolemy Philadelphus, near tlie site of which is 
the modern chief town (pop. 10,000). Fidimin is a 
picturesque village in the Fayyfim. Recent ex- 
plorations by Mr Petrie and otheis have revealed 
more interesting remains of antiquity in the pro- 
vince than had formerly been suspected. The 
Fayyftm abounds in fruit, oranges, peaches, pome- 
gi'anates, olives, figs, grapes, &c., and is famous 
for roses and other flowere. The inhabitants are 
chiefly agriculturists and fishermen. The fields 
yield splendid crops of cereals, besides rice, cotton, 
sugar, flax, and hemp. For an account of excava- 
tions in the Labyrinth, the ruins at Hawfira, &c., 
see W. M. Flinders Petrie’s HmvAra, Biahma, and 
Arsinoc ( 1889). 

Fazy, Jean James, Swiss journalist and publi- 
cist, was born at Geneva, 12th May 1796. His early 
life was spent in Paris, where he acted as a political 
journalist in the ranks of the Liberal opposition. 
Returning to Geneva in 1833, he founded the Ecvuc 
dc Gcnivc, and became the leading spirit in the 
radical movement which resulted in the new con- 
stitution of 1846. From this latter year until 1861 
he was the real mler of Geneva, and it is due to 
his influence that the city has of late yearn been 
enriched with numerous fine public buildings. 
Fazy died on 5th November 1878. He wrote a 
History of Geneva (2 vols. 1838-40), and a Treatise 
on Constitutional Legislation (1874). 

Feal and Divot (words both meaning turf), 
in the law of Scotland, arc usuallj’ conjoined 
with the word Fuel, as ‘Fuel, Feal and Divot,’ 
to denote the niral seiwitudes which give right 
to the proprietor of the dominant tenement to 
dig and win peat and turf from the serrient 
tenement for fuel, or for building fences, or thatch- 
ing houses, or similar purpose.®. They involve also 
a right of access to the peat-ground, and a right of 
using the ground to dry the cut turf. 


Fear. See Force and Fear. 

Fear, Cape, the most southerly point of North 
Carolina, fomis the southern extremity of Smith’s 
Island, at the mouth of the Cape Fear River. It 
has a lighthouse, with a light 110 feet above the 
sea. — Cape Fear River, formed by the Deep and 
Haw rivers, luns south-east, and enters the Atlantic 
after a course of 250 miles, more than half of which 
is navigable for steamboats ; it is the largest river 
whose course is entirely within the state. 

Feasts. See Festivals. 

Fcatlier-grass {Stipa), a genus of grasses 
remarkable for the long awns which give a pecu- 
liar and very graceful appearance to the species, 
mostly natives of warm temperate climates, and 
including Esparto (q.v.). S. pennata, S. capillata, 
and S. elegantissima are favourite ornaments 
of gardens._ When gathered before the seeds 
are ripe, its feathery awns remain attached, 
sq that the tufts retain their beauty throughout 
winter. The featherj' awns not only assist in the 
diffusion of the seed, which is carried by tlie wind 
to great distances, but in a veiy interesting manner 
help to fix it in the soil. Being very hygroscopic, 
the aw'n lengthens or shortens with each change of 
moisture, and each lengthening thus tends to push 
the sharp pointed gi-ain a little into the earth, its 
return being prevented by barbed hairs. The awns 
are hence sometimes used to make rough lygro- 
meters. 


Feathci* River, California, a feeder of the 
Sacramento, rises in two forks in the Sierra Nevada, 
and has a southerly coume of about 250 miles. It 
is navigable for steamboats to Marj-sville, and large 
quantities of gold have been found on its banks. 

Feathers, modified outgrowths of integument, 
characteristic of birds, and belonging to the same 
series of skin-structures as the scales of fishes 


and reptiles and the hairs of mammals. Even 

Aristotle suggested the parallelism of fish-scales 

and bird-featheis, and modern knowledge of the' 

development has proved the fundamental similarity 

or homology of all 

the three types of 

integumentary out- 

grow'th. Feathers 

must have been 

very early acquisi- 

tions of birds, since 

the most ancient 

form we know of— 

Archreopteiyxfrom 
Jurassic strata — 

n.li-pndv ■nn.ssp.ssed 




already possessed d 

them. 

Structure. — An 
ordinaiy feather 
exhibits two princi- 
pal parts — axis and 
barbs. The axis is I 

divided into a bare, 
hollow, inferior por- 
tion — the quill, and 
a barb-bearing, 
solid, upper part— 
the shaft. At its ^ 

hase the quill is Fig. L— Feather from the hack of 
partly imbedded in Argus gigantms : 

a small sac of the a.^shaa (racliis); b, torbs forming 

1 • ---j ^4. the vexillum, removed from one 

SKin, a.licl SU0^\S at gj^aft and undcrshnft; 

the verj' end a c, barhulcs on the barbs; d, after- 

small aperture for shaft (after KiUsch). 
the entmnee of the 




nutritive vascular pulp. The barbs or small plates, 
which together form the vane, are linked together 
by pointed lateral barbules, which may be again 
interlocked by minute booklets. Each barb with 
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its Ijarljiiles is tlins itself lilce a little feather. 
In the ostrich family the barbs, though jjossess- 
ing harhules, are free, <and the familiar loose 
plume results. In a great many birds the quill 
bears a second shaft, rising at the base of the vane. 
This is usually smallj hut in the cassowaries and 
a few other birds main shaft and ‘ aftei-shaft ’ are 
almost equal, and the feather is thus distinctly 
double. 

Belation to the Sldn. — Only in a few birds — e.g. 
the ostrich tribe and the penguins — do the feathere 
occur all over the surface ; usually thej' are re- 
stricted to ‘ feather-tracts ’ between which the shin 
is bare or at most downy. Each feather is im- 
bedded in a sac, readily obvious on a plucked 
bird, and Avith this sac are associated muscle fibres, 
more or less abundant, sendng to erect the 
feather. Unlike haira, feathers have no sebaceous 
glands associated with them ; they are, however, 
anointed by the secretion of the ‘ preen-gland ’ on 
the tail. 

Kinds of Feathers. — Tlie most conspicuous 
feathers clothing a bird are such as have been 
above described — ‘contour feathere,’ or jiennm. 
Among these, however, there are down-featliers or 
plumes, in which the barbs remain soft and free 
from one another. Tliese are the first feathers, 
for a time abundant on 3'oung birds, but gradn- 
•ally for the most part ousted and replaced bj' the 
ordinarj' forms. Besides these are still simpler and 
smaller feathere with a long shaft and a rudinient- 
arj' brush of barbs— the ‘ liloplumes.’ In addition 
to these common foims there are numerous pecu- 
liar modifications of restricted occuixence. Thus, in 
herons and some other birds small down-feathere 
occur, ‘ the summits of which break off into a fine 
dust or powder as fast as they are formed,’ and 
give rise on certain parts of the skin to ‘ powder- 
down patches.’ In many aquatic birds an almost 
fur-like down is veiy common, the minute com- 
ponent feathers having only a slight development 
of shaft. In great conti-ast are a few strong quills 
on the cassowary’s wing, where the long shaft is 
quite destitute of barbs. 

Development. — The cells of the under-skin or 
dermis multiidj' and push out the epideimis into a 
papilla. As the papilla elongates into a cone, its 


i-apidlj^, giving rise to a series of radial folds along 
a central axis, which extend inwards towards the 
pulp, and are extemallj' bounded by the horny 
layer. These folds then become coinified and 
separated from the suiTOunding cells, .and by a 
gradual drying of the central pulp-substance give 
rise to a tuft of hornj' raj’s, which are, however, at 
first bound together bj’ the enclosing outer laj'er.’ 
After hatching, the sheath is shed and the barbs 
set free ; the undivided lower p.art remains ns the 
quill ; the barbs develop barbules ; the result is an 
embrj'onic down-feather. 

The more perm.anent feathere have an essentially 
similar histoiy. From the base of the first follicle 
a second is formed ; the growing papilla within the 
latter ousts the embiyonic feather and replaces it; 
one of the rajre formed as above described ‘ becpnies 
rapidly thickened, and forms the main axis or 

stem, to which the barbs are attached on each 
side.’ The result is an ordinary penna or contonr- 
featlier. 

Growth and Shedding. — When in process of fomia- 

tion, feathers are of couree genuinely alive ; the 
v.ascular nutrient core of deimis keeps up the supply. 
They grow with great rapidity, and in some bmls 
attain a length of more than two feet. AVhen fully 
formed, however, the pulp dries and shrivels, .and 
the feathers become virtuallj' dead from tip to 
base. The5’ usuallj’’ last onlj' one j'e.ar, being re- 
placed 1)3' a fresb growth, which generall3' occurs at 
the end of the reproductive period. This process of 
moulting is in a general wa3' equivalent to tlie 
‘ skin-casting ’ of reptiles .and the shedding of hair 
in mammals, but its ph3'siolog3' is not 3’et under- 
stood. Involving no little expenditure of vit.al 
energ3% generally occurring after the already severe 
strain of reproduction, brooding, .ahd parental care, 
moulting is frequently .associated with inortalify, 
but when successfull3' accomplishfed is obviously of 
gi'eat advantage in rep.airing the iiRuries of the past 
and in equipping the birds afresh for migratory 
flight or tlie ordinaiy business of lifb (see Bird). 

Colour. — Feathere' excel haire .anak55!vlcijn_ the 
richness .and variet3' of their colouring. Tli‘fi?''rs 
usually most prominent in the male birds, but is 
emphasised in m.an3' cases onl3' when sexual 
m.aturity is .attained. Veiy often the bright colour- 
ing is acquired along with other decorations in 
a Sluing moult before the breeding period. The 
colour is due to the presence of pigment, but is 


big. 2. — TIio Development of a re.athor (from Wieders- 
lieim and Parker, niainh’ after Studer) : 

A, an early stage of the feather papilla and follicle ; H, the 
papilla breahing np into a tuft of barbs ; C, the quill and 
I)nmary rays or barbs, rvltli indications of Ixarbulcs ; D, the 
thickening of one of the ray.s to fonn the stem of tlie vane. 
a, pulp of demiis; h, outer or homy layer of epidermis; c, 
inner or Malpighian layer of epidcnnls ; d, fcathcr-follicle, 

base sinks and becomes suiTounded bv a mo.at-like 
dcpres.sion, the fcathcr-follicle or sac.“ The core of 
the cone, consisting of dermis, is a nutritive pulp ; 
the shc.ath of the cone, consisting of epidcnnis, 
forms the feather. But here as elsewhere tlie 
epidermis has two layers— an outer or horny, an 
inner or Malpighi.an stratum (sec Skix). The 
inner la3’cr forms the re.al feather ; the outer lay’er 
is only a protective sheath which is eventually 
shed. ‘The cells of the Malpighian l.a3-cr multiply 


greatly enhanced by ph3'sical pecufiaritios, such as 
markings on the barbs and the occuncnce of air- 
spaces (see Pigment). 

In regard to the general ph3'siolog3’’ of feathers 
but little can be said. Their utilit3’ .as a clothing 
for the skin and as org.ans of flight is evident 
enough, but the conditions detenuining the historic 
.and individual development of these most highl^'- 
evolved skin-structures are quite obscure. It is 
noteworth3', however, that this climax of integu- 
mentarj’ outgrowth occurs in animals living a veiy 
.active life, with the highest bod3'-tempemtnre, and 
with peculiarly thin skin almost devoid of the usual 
gl.ands. 

Industrial Uses. — Feathers are still largel3’ used 
as Quills (q.v.) for writing, for holding the sable 
hairs of artists’ brushes, and for toothjiicks. Much 
more important is their use for stulling beds, qnilt-s, 
and cushions, when dried and cleaned ; the feathers 
and down of the Eider-duck (q.v.) being most 
highl3' esteemed, and after them those of geese, 
sw.ans, .and poultr3’. Tlie feathers of most kinds 
of birds .are used for pereon.al oniament, often after 
being washed, bleached, dyed, curled, or made uji. 
O.strich (q.v.) fe.athers arc the most notable for 
orn.amontal purposes, and it is for it.s feathers alone 
that it is reared. Other feathers for various kinds 
of ornament arc those of the American ostrich or 
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rhea, adjutant, bird of paradise, humming-bird, 
albatross, grebe, and penguin (see the articles on 
these various birds). The value of ornamental 
feathers and bird skins imported into the United 
Kingdom increased from £800,000 in 1875 to over 
£2,000,000 by 1885. Feathers are often wronght 
into ingenious artificial flowers. 

See Bird, Flight, Hair, Pigment, Skin. Nitzscli, 
Pterylography, trans. by Solater, Kay Soc. (1867) ; B. 
Wiedersheijn and W. 27. Parker, Comparative Anatomy 
of Vertebrates (Bond. 1886); Huxley, ‘Tegumentary 
Organs,’ Todd’s Cyclop, vol. v. (1859); T. Studer (De- 
velopment), Zeitschr. miss. Zobl. vol. xxx. 

Febrifuge (Lat. /c6ri)s, ‘a fever,’ and/wi/o, ‘I 
drive awayO, a medicine calculated to remove or 
cut short Fever (q.v.). 

FebrOllianism, a system of doctrine antagon- 
istic to the claims of the Roman pontiff and assei't- 
ing the independence of national churches, pro- 
pounded in 1763 by Johann Nikolaus von Hontheim 
(q.v.), under the pseudonym ‘ Justinus Febronius.’ 

February, the second month of the year, con- 
tains in ordinary years_ 28 days, but in leap-year it 
has an additional or intercalary day. Until the 
time of the Decemvirs it was the last month of the 
Roman year. Its name was due to the fact that 
during this month (15th) was held the Lupcrcalia 
(q.v.) or Fcbrim, the great feast of expiation and 
purification. The word Jebrmcm ( ‘ a means of puri- 
fication ’ ) appears to have been of Sabine origin. 

F6caiup, a manufacturing town and seaport 
in the French department of Seine-Infdrieure, is 
situated in a narrow valley, flanked on either side 
by steep cliffs, at the mouth of a little stream, 28 
miles NNE. of Havre by rail. It consists mainly 
of one long street, and has a fine abbey church 
(c. 1220) in the Early Pointed style, rich in painted 
glass, monuments, and carved woodwork. The 
harbour is frequented by coDiei'S from Newcastle 
and Sunderland, by Baltic timber-ships, and by 
fishing-vessels. Fecamp has cotton-mills, sugar- 
refineries, tanneries, shipbuilding-yards, and some 
linen-cloth and hardware ' manufactures. Pop. 
(1872) 12,651; (1886) 12,487. 

Fecliner, Gustav Theodor, one of the princi- 
pal German writere on the subject of psycho- 
physics, or the relations and laws that obtain 
between the mental and the physical sides of 
man’s nature, was born at Gross-Siirchen in Lower 
Lusatia, 19th April 1801. After studying physics 
at Leipzig, he became professor of the sciences 
compreliended under that name in the same uni- 
versity in 1834, his labours being principally de- 
voted to galvanism, electro-chemistry, and the 
theory of colour. Five years later, however, in 
consequence of a disease of the eyes, he abandoned 
these branches for that of philosophy and psycho- 
physics. His most important book on this subject 
is Elcmcntc der Psychophysih (2 vols. 1860), wliilst , 
on galvanism he wrote Massbcstimmwigcn iiber die j 
yalvanischc Kcttc (1831), and brought out an en- 
larged translation of Biot’s Handbool; of Experi- 
mental Physics (5 vols. 1828-29). Besides these 
he wrote some books on belief and on the soul, and 
under the pen-name of Dr Mises publish^ a 
number of smaller miscellaneous works, including 
a volume of Hwuoiws Essays (1824) and another 
of Poems ( 1842). In 3lind for 1876 will be found 
a paper on Fechner’s psycho- physical law by James 
Ward. Fechner died iSth November 1887. 

Fcchtei", Charles Albert, an actor of 
eminence, was bom in London, 23d October 1823, 
his father being a Frenchman of German extrac- 
tion, his mother an Englishwoman. "When only 
three or four years old he went with his parents to 
Fi-ance, and w.os there educated as a sculptor. His 
predilections were, however, in favour of the stage ; 


and, making his dibiit in 1840, he soon became a 
popular actor. In 1860 he appeared in London 
with great success in an English version oV Buy 
Bias, and next year astonished Londoners by his 
powerful impersonations of Hamlet and of Otliello, 
departing widely from stage traditions. Subse- 
quently F'ecliter became the lessee of the Lyceum 
Theatre, playing the chief part in most of the pieces 
produced. In 1869 and 1872 Fechter paid visits 
to the United States, where he thenceforward 
remained. He was not successful as a manager in 
Boston. He died at his farm near Quakertown, 
Pennsylvania, 5th August 1879. 

Fecundation. See Fertilisation. 

Federalists, a political party formed in the 
United States in 1788, whose members claimed to 
be the defenders of the constitution and of the 
federal government, in opposition to the Repub- 
licans or Democrats (q.v.), whom they dubbed 
Anti-federalists. Besides W.ashington and John 
Adams, Hamilton, Jay, and Marshall were among 
its leaders. Its fate was sealed by the holding of 
the Hartford Convention (q.v.), and by 1820 the 
Federalists, as a national party, had disappeared. 

Federation. When several states, otherwise 
independent, bind themselves together by a treaty, 
so as to present to the external world the aspect 
of a single state, without wholly renouncing their 
individual powers of internal self-government, 
thej' are said to form a Federation. The con- 
tracting parties are sovereign states aeting through 
their representatives ; and the extent to which 
the central ovenules the local legislatures is 
fixed by the terms of the contract. In so far as 
the local sovereignty is renounced, and the central 
power becomes sovereign within the limits of the 
federated states, the federation approaches to the 
character of a Union ; and the only renunciation 


each separate state othenvise would possess of 
foiTuing independent relations until foreign states. 
‘ There are,’ says Mr Mill, ‘ two different modes of 
organising a federal union. The federal authorities 
may represent the governments solely, and their 
acts may be obligatory only on the governments as 
such, or they may have the power of enacting lauu 
and issuing ordeis which are binding directly on 
individual citizens.’ Tiie former was the plan of 
the German so-called confederation, and of the 
Swiss constitution previous to 1847. ‘The other 
principle is that of the existing constitution of the 
United States, and has been adopted bj' the Swiss 
confederacy. 'The federal congress of the American 
Union is a substantive part of the government of 
every individual state. Within the limits of its 
attributions, it makes laws which are obeyed by 
every citizen individually, executes them through 
its own officei's, and enforces them by its own 
tribunals. This is the only piinciple which has 
been found or which is even likety to produce an 
eflective federal government. A union between 
the governments only is a mere alliance, and subject 
to all the contingencies which render alliances pre- 
carious.’ Federalism is opposed to Centralisation 
(q.v.). See Government, and United States; 
and for schemes of federating the British colonies 
in an imperial confederation, see Colony. . 

Fee ; Fce-sinipic and Fee-fail. The term fee 
is derived from fcudinn, a feudal holding; but in 
English law it has now no reference to tenure ; fee 
means an estate of inheritance in land. The person 
who has the fee is entitled not only to the annnal 
profits, but also to the corpus of the land ; he may 
sell or otherudse dispose ot it, and he may commit 
acts of waste, which imp.air its permanent value. 
If he dies owner in fee, the land will go to his heirs 
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or 'to the person entitled under his will (in legal 
phrase, the devisee). If a man holds ‘ to him and 
nis heirs,’ he is onmer in fee-sinirie ; he has the 
largest estate known to the law. Ilut a fee-simple 
may he maderfefcnafjmJfc, as if land be given ‘to 
A .and his heirs, lords of the manor of Bale ; ’ in 
this case, if A or any of his heirs ceases to he lord 
of that manor, the estate, and all interests derived 
from the owner of the estate, will come to an end. 
A fee-simple may also he made conditional, to vest 
only on the happening of an event. In early times, 
if land was given ‘ to A and the heh-s of his body,’ 
or ‘to A, if he shall h.ave an heir of his body,’ the 
judges held that tlie fee was conditional ; as soon 
as the condition was fulfilled (as soon, that is, as a 
child w.as bom to A), the donee became owner in 
fee-simple, wth fuU power to .alienate the estate. 
In 1285 the lords and great men of the kingdom 
procured an act, commonly known as the statute 
Vc Donis Conditionalibus, whereby it was provided 
that in such eases the land should descend to the 
heire of the body, according to the form of the gift. 
The statute therefore restricted the right of aliena- 
tion, and limited the succession to a particular clas^ 
of heirs. An estate given with worcfs limiting it to 
heirs of the body was therefore called a fee-tail 
( tailU, ‘ cut down or limited ’ ). Tlie strict rules of 
the statute remained in force until means were 
devised for breaking entails. See Entail. It is 
to be observed that, when heire are mentioned in 
limiting an estate, the heire themselves t.ake nothing 
directly ; thus, an estate gii'en to A and his heire 
means simply an estate of inheritance given to A. 
If land be gianted to A and his heire in trust for 
B and his heirs, the legal fee is in A the trustee, 
and the eiiuitable fee in_ B the beneficial owner. 
An estate in fee may be given by will without tech- 
nical words of limitation ; but in a deed it is neces- 
sary to mention heirs or heire of the body, or to use 
the words ‘ in fee-simple,' or the words ‘ in tail.’ 

In Scotland the term fee signifies the property in 
land granted to be held by feudal sendees. Fee is 
aLo used as a coirelatii'e to liferent, to signify the 
corpus or full ownerehip of land or money. In some 
cases the fee is vested in a person whose beneficial 
interest does not extend beyond his life ; his ‘ fidu- 
ciary fee ’ corresponds to the ‘ legal fee ’ of English 
law. 

Feeling. See Ejiotion. 

Fees. Neither a barrister nor an .advoc.ate c.an 
take legal proceedings against his client for the 
recovery of liis fees, even under a special contract. 
The case of Kennedy!’. Broun (13 Common Bench 
iteports, N.S., p. G77) clearly established tliis 
doctrine : ‘ Tlie relation of counsel and client,’ it 
was laid down,_ ‘ renders the parties niiitu.ally in- 
capable of making any legal contract of Iiiring* and 
service concerning advocacy in litigation.’ There 
is nothing, however, to prevent an advocate recover- 
ing fees earned by him, by the exercise of his pro- 
fessional knowledge where the relation of counsel 
and client did not exist between the contracting 
jiartics— e.g. by acting as arbitr.ator or retnniiiig 
officer. Thorc_ re some, but not strong, .authority 
for the proposition that an express promise to pay 
fees Plight be enforced by a barrister against a 
solicitor who had actually i-ccoived them from the 
client. On the other hand, a solicitor is entitled 
under his general let.ainer to employ and pay 
counsel ; and fees so paid c.an be recovered by the 
solicitor froni his client, or fiom an unsncce-ssfiil 
ndvereary. No action lies to recover back fees given 
to a barrister to argue a cause which he did not 
attend. Special jilcadere, cfiiiity draftsmen, and 
eonveyancere wlio h.ave taken out certificates to 
practise under the bar, and are not therefore 
counsel, may recover their reasonable charges for 
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business done by them. Barristers’ and advocate.s’ 
fees are p.aid before being earned. This rule, by 
removing from membere of the bar all pecuniar}’ 
interest in the issue of suits, has done much to 
maintain its independence and integrity. 

In the United States the two branches of the 
leg.al profession are not separated .as in England. 
A banister is entitled to recover his fees, and is 
liable to be sued for professional incompetency or 
negligence. Nor is there an3’thing illegal or 
improper in an American counsel agreeing to let 
the payment of a fee bj’ a poor client depend on 
the issue of his action. 

In France an action by a barrister for his fees 
is maintainable, but in most of the French bars 
such a proceeding is rigoroiislj' discountenanced, 
and in Paris it would lead to disbarment. The 
fees of French advocates are now usually paid in 
advance, and anj’ bargain between an advocate 
and his client which made the amount depend 
upon tlie issue of an action would be regarded 
as most dishonourable. 

The theorj’ that an advocate's services ought to 
be given gratuitouslj’ arose at Home. To defend 
his client was one of the duties incumbent upoji a 
patron, and it was all the more readilj’ and faith- 
fiillj’ discharged when forensic eloquence was per- 
ceived to be an avenue to political power. The 
Cincian law (204 B.C. ), in which the receipt of pecu- 
niary reward by an advocate was siniplj’ prohibited, 
gave expression to the prevalent public feeling 
upon the subject at this time. The Cincian law 
was first systematically evaded, and was then 
practically repealed bj’ a decree of the Emperor 
Ol.aiidiiis, which limited the niaximuin fee which 
an advocate might receive to 10 sestertia (about 
£78). The old Boman idea that the gifts of 
eloquence and persuasion should not be sold has 
made itself felt in the restrictions imposed by law 
or custom upon an advocate’s power to bargain 
for fees or to secure their payment. 

By the common law of England, a physician 
could not recover his fees bj’ an action at Jaw; 
but this nile was repe.aled in 1849. 

The members of the inferior branches of both 
professions, such as solicitors, apothecaries, and 
dentists, have never been prevented bj’ any rule 
of law from taking leg.al proceedings for the 
recovery of their charges. 

Fclirbclliii. a town of Prus.cia, with 1920 
inhabitants, 40 miles NW. of Berlin by rail. Hero 
on 28th June 1G75 the Swedes under '(Vrnngel 
were disastroiislj’ defe.ated bj’ the Great Elector, 
Frederick William, with a loss of 2100 men. A 
tower (187.5-79) marks the battlefield. 

Fcitll, Khijnvis, a Dutch poet, was born 7th 
Febniarj' 1753, at Zwolle, in Oveiy.'isel. He studied 
law at Lej'den and settled in 1772 at his native iilace, 
of which he became mayor in 1780, and where he 
died on 8th February 1824. Feith tried almost all 
kinds of poetry. In 1792 .appeared Hci Graf ( ‘ The 
Tomb’), a didactic though sentimental poem; in 
1802, De Onderdom ( ‘ Old Age ’) ; in 179 G- 1810 , four 
vols. of l^’ric.al pieces marked ly a high_ enthusiasm 
and warmth of feeling. Of his tragedies the_best 
known are Thirza (1784), Johanna Gray (1791), 
and hies de Castro ( 1793). Of Feith’s prose works 
the most important are liis Bricren (‘Lettcis on 
Dillerent Subjects,’ G vols. Anist. 1784-91), whieli 
b\’ their jiolished stj’le and refined criticism did 
much to improve tlie litcraiy taste of Holland. 
His complete works (1824 ) fill 11 vols. 

Fclaniclie, or Fllanitx, a well-built town of 
the island of Majoica, is .situated in a nionntain- 
ginlled vallej’, which produces wine. The niaking 
of water-jare and brandy-distilling are carried on, 
und wine is exported. I’op. 11,018. 
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Felegyliaza, a town of Hnngaiy, 80 miles SE. 
of Pestli by rail, has an extensive trade in grain, 
fruit, wine, tobacco, and cattle. Destroyed by the 
Turks in theT7th century, it was not rebuilt until 
1743. Pop. 23,912. 

FelidtCj a family of caniivores in the digiti- 
grade or a?luroid section, corresponding to the 
genus Felis of Linnaius, and to what we commonly 
call the cat tribe. They include the most car- 
nivorous of Carnivora, excelling the less specialised 
forms, just as falcons and ea^es are in a similar 
direction more perfect than many other less pre- 
dacious birds. Their chief characteristics of habit 
and stracture may be taken together, being obvi- 
ously complementary. 

Conspicuous for their muscular development, 
they express this most characteristically in the 
sudden leaps and bounds to which they trust after 
stalking .their prey with all the cunning of true 
hunters. They crawl stealthily on noiseless, velvety 
paws, or patiently lurk for passing victims ; at the 
lit moment occurs a sudden, almost explosive, out- 
put of reserved energy, a great bound, a yell inspir- 
ing terror, a blow or two with the powerful fore- 
limbs, and the sharp canines and sharper retractile 
claws begin their murderous work on the struggling 
prey. With the exception of the lion, the Felidm 
are more or less arboreal, and make good climbers. 


Cliaraoteristic Features of the Felidre : 
a, tiger’s head; b, portion of tongue; c, right fore-paw, show- 
ing claws ; (I, claw, showing tendons. For dentition, see 
article Carnivora. 

The body is rather long, and very lithe and grace- 
ful ; the limbs are rather short, except in cheetahs 
and lynxes ; the tail varies from a long appendage 
to a mere stump. They are the most digitigrade of 
carnivores — i.e. they walk on the tips of their (live) 
fingers and (four) toes. Under a glove of velvet 
they have claws of iron — strong, much curved, 
very sharp, and retractile ; withdrawn by special 
muscles and ligaments into sheaths when not in 
use, and their points even turned upwards, so that 
they are not blunted by unnecessary friction, and 
do not interfere with the movements of the animal 
by hooking objects which are in the way. The 
collar-bones or clavicles, though unattached to 
shoulder or sternum, are better developed than in 
other carnivores. 

The Felidre never burj' or store their dead prey, 
but often drag it off to some place of shelter, and 
in so doing exhibit enormous strength. The leaps 
a lion can take with a mouthful half as big as 
itself are herculean marvels. Besides the strength 
of grip, the poweis of rending and mastication are 
equally well developed. Thus, we lind a skull 
which tends to be ^lort, broad, and rounded, with 
large posterior ridges for the fixing of muscles, and 


with a wide cheek (zygomatic) arch in which lie 
the relatively enormous muscles working the jaws. 
The latter form powerful short level's, and the 
articulation is such that only an up and down, and 
no rotatory', motion is possible. 

The teeth are well adapted for their work, the 
chief features in the dentition being the large 
size, strength, and shaipness of the canines, and 
the two specially adapted cutting teeth (‘car- 
nassials’ or ‘sectorials^) — viz. the last premolar 
above and the single molar below, which are both 
compressed into sharp blades. The front teeth are 
relatively small, and so, but more markedly', is the 
molar on the upper jaw. The numerical relations 
of the teeth may be summed up in the fomula 
3131 

= 30. The well-known character of the 

tongue, most conveniently exemplified in the cat, 
is Mso to be associated, as far as utility' is con- 
cerned, with the carnivorous diet. It is thickly' 
covered with sharp, recurved, horny papilla?, strong 
enough to rasp oft' the skin and draw blood from the 
hand, and obviously useful in clearing the flesh off 
the bones of victims. As is usual in carnivorous 
animals, the ctecum of the intestine is small and 
simple. The food varies widely', from the large 
ruminants attacked by' lions and tigers to the mice 
for which cats hunt. Some of the large forms are 
said to develop a special partiality for human flesh ; 
some of the smaller do not disdain to eat big 
insects. In attack the Felid® often exhibit a 
wise discretion in seeking to avoid a fair fight 
with large animals. 

Many members of the famUy have exceedingly 
beautiful fur, soft and glossy in texture, generally 
striped and spotted according to the varied pig- 
menting of the hairs. The markings in some may 
be regarded as protective ; thus, the stripes of the 
tiger ‘assimilate,’ according to Wallace, ‘with the 
vertical stems of the bamboo,’ and the spots of the 
leopard are suited to the inteiTupted light of the 
jungle. It seems also true, as Eimer has em- 
phasised, that the markings illustrate definite 
rhythms of development, and exhibit an orderly' 
lirogression both in the individual and in a series of 
related forms. They' are in fact, here as elsewhere, 
external indices to constitutional changes. The 
colonr-difterences between the sexes are seldom 
marked, though they' are distinct in the Ocelot 
{Fclis pwdalis) and a few' other forms. The male 
lion, stronger and larger than the female, is dis- 
tinguished by' his mane, which appears to have 
protective as w'ell as decorative value. The male 
Canadian Lynx [F. canadensis) also excels his 
mate in the development of a raff round the neck. 
The Felidro are vei-y' cleanly', taking pains to keep 
their fur in order, and are free from unpleasant 
smells. They' have, however, a notorious dislike to 
W'ater. 

As one would expect from their habits, the senses 
of Felidre are highly developed. Keen scent ; quick 
sight, especially for near objects, and well suited 
for night- work ; acute heai-ing, and great power of 
localising sounds ; and a delicate tactile sensibility 
in the strong hairs of the moustache or whiskers, 
are charactei-istic. The ey'es are large, and possess 
marked powere of accomniodation to different 
quantities of light; the pupillai'y' opening is r.apidly 
altered, contracting in bright light to a narrow 
slit, though in some forms into the usual circular 
shape. The animals generally hunt at ni"ht, and 
then their eyes seem to ‘burn brightly'.’ The ears 
are of moderate size, usually pointed, and mobile. 

The intelligence of the family is certainly' highly 
developed, and many of the members can be readily 
tamed when young, though a deeply ingrained 
■wildness keep's the domesticated cat _ or_ tamed 
individuals of other species from exhibiting the 
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marvellous educational results familiar in dogs. 
They are not social animals, never hunting in 
troops, and even the males and females usually live 
apart except at the breeding season. In s^ite of 
the individualism and ferocity of the Felidre, 
maternal care and affection are exhibited in a high 
degi'ee. Not only will a lioness robbed of her 
cubs risk her life to rescue them, but the habitual 
care is tender and lavish. 

The wild Felid® seem to be less prolific than the 
Canidaj, two or three at a birth being an average 
number. There are usually eight teats, lying on 
the breast and tbe abdomen. 

While the above are the chief characteristics of 
Felidre, it is necessary also to notice that the 
family is separated from the adjacent civets 
(Vivenidaj) and hymnas (Hyrenidre) by technical 
details such as the reduction of molars to one 
above and one below in each jaw, the presence of 
only two inferior premolars, the division of the 
bony auditory prominence or tympanic bulla into 
two chambers, the number (thirteen) of doisal 
vertebrae, and so on. 

The Felidffi are almost world- wide in distribution, 
a'psent on\y irom ttie Austraiian region, Mada- 
gascar, and the Antilles. They are especially 
abundant in warmer climates. In the Old World, 
Lion ( Fclis Ico ), Tiger ( F. tigris), Leopard or Panther 
{F. pardus), Ounce {F. wicia), Wild Cat {F. catns) 
are well-loiomi species ; while in the New World 
may be noted the Puma (F. concoldr), the Jaguar 
(F. oiica), and the Ocelot (F. pardcdis). Tlie Lynx 
(F. lyncvs) is probably common to both hemi- 
spheres. The Cheetali or Hunting Leopard is 
sometimes placed in a separate genus, Cynoelurus. 

Numerous Felidie occur in Tertiary strata, many 
quite like species now alive, others with more 
numerous and less carnivorous teeth, othem again 
(e.^'. Smilodon, Machfcrodus, and especially Eu- 
smilus ) with much greater development of upper 
canines than in modem forms. Through extinct 
American genera like Nimravus, Professor Cope 
traces back the modem Felidm to a race of primi- 
tive unspecialised cats. So far as natural selection 
means tire destructive elimination of one animal 
by another, the Felidre must rank high as agents 
in tlie process, and it is at le.ast certain that tlieir 
abundant presence must exert an often wliolesome 
restraining influence on many more prolific ani- 
mals. See Carnivora, Cat, Cheetah, Jaguar, 
Leopard, Lion, Lynx, Ocelot, Ounce, Puma, 
Tiger, &c. 

Fcli.V, Antonius, or Claudius, a Eoman pro- 
curator of Judrea in the time of the apostle Paul, 
was a freedman of tbe Emperor Claudius 1. and 
was brother of his favourite Pallas. Tlie circum- 
stances under which he received liis appointment 
are rebated differently by Tacitus .and Josephus. 
The latter tells us that he cleared the country of 
robbers, and vigorously suppressed the chaotic 
seditions of the Jews ; but Iils cruelty, lust, and 
greed were unbounded. His wife was Drasill.a, a 
beautiful but renegade Jewess, whom he had 
induced to abandon her first husb.and. Accordin'' 
to Tacitus, she was a giandd.aughter of Antony and 
Oleonatra. We rc.ad in Acts (xxiv. 25) that Felix 
tTcmblcd ns Paul reasoned of ‘ riglitcousness, teinpcr- 
*^co, and judgment to come.' He "^vas recallcci to 
Rome, G2 A.D., on account of the acensations pro- 
ferred ag.ainst him by the influential Jews of 
Licsarca, and narrowly escaped tlie sentence of 
death. 

1‘Clix r.-IV«, Popes. Felix I. succeeded 
Hionysius in the see of Homo in 2C9. Little is 
Known of his history, for though he has been put 
amongst the niartj'rs there is no early evidence as 
to the imonncr of his death. FelLx II. was the first 


antipope (see Antipope), being consecrated when 
Liberius was banished (356) for refusing to con- 
demn Athanasius. When Liberius was restored in 
the following year, Felix was constrained to retire 
from the city. Most ancient authorities treat him 
as an unauthorised interloper; but be w<as ulti- 
mately regarded as a saint and m.artyr (on what 
evidence does not appear). — Felix ill. ascended 
the pontifical throne in 483 as the successor of 
Simplicius. He was a native of Homo, and of the 
family from which afterwards sprung Pope Gregory 
the Great. Immediately after his accession Felix 
repudiated the Henoticon or Decree of Union 
between the Eastern Church and the hlonophysitcs 
proclaimed by the Emperor Zeno, and proceeded 
to excommunicate Acacius, patriarch of Constan- 
tinople, because he refused to do the s.anie, thus 
originating the first disruption between the churches 
of the East and West, a breaeh which on this 
occasion lasted thirty -four yeais. Felix died 24th 
February 492, and was succeeded by Ge]a.‘'ius. — 
Felix IV., a native of Benevento, succeeded John 
1. in 526. He was appointed by Theodorie, and 
failed to meet with the approval of the- clergy and 
I Viie qaaqi'it. 13.0 FinA in iiMi. Bis snccessm ittts 
Bonif.ace II. — Felix Y. (antipope). See Amadeus 
(VIII. of Savoy). 

Felix, St, with his sister and fellow-sufferer 
Reguia, the patron saints of the city of Zurich and 
its c.athedrals. Early in the 3d century he preached 
Christ there, and was beheaded on the site of the 
great c.athedral. His d.ay is the 11th September. 

Felixians, a Spanish sect -of the later part of 
the 8th eentuiy, so called from Felix, Bisliop of 
Urgel. See Adoptianism. 

Felixstowe, a coast-village of Suffolk, with a 
railway station ( 1 mile off) 9J miles SE. of Ipswich. 
It is named from a prioiy (il05), dedicated to St 
Felix, a Burgundian, who from 631 to 647 was first 
bishop of Dunwich. With a fine beach for bath- 
ing, a pier, good golf-links, and many Roman 
remains near by, the place is rapidly becoming a 
popuhar seaside resort. Pop. 864 ; with it is now 
joined AA’'alton, 1 mile to the west (pop. 1272). 

Fell (Norw. Swed.yJ'dff), the n.ame given 
in Scandinavia to the bare plateaus which occur in 
its mountainous regions ; they are destitute of 
vegeLation, and generally lie above the snow-line. 
The word enters as a component into the names of 
innumerable mountains, owing to the fact that in 
their formation they have taken on the shape of a 
fell. Fell is also used in the north of England and 
south of Scotland to designate a barren hill, and 
indicates Scandinavian settlements. 

Fell, John, Doan of Christ Churchy and Bishop 
of Oxford, was born most probably in 1625, his 
father. Dr Samuel Fell, being also Dean of Chri.st 
Churcli, of which the boy became a student at the 
age of eleven. He volunteered for the king, ai;d 
w’ith Wallis and two othere contrived to maintain 
Clnireh of England services during the Conimon- 
w'ealth ; at the Restoration ho was rewarded by 
being made Canon and four months later Dean 
of Christ Churcli, royal chaplain, and D.D. He 
governed the college strictlj', restprod its build- 
ings, reformed its discipline, and himself attended 
dirtne serviee four times a day. lie was liberal 
of his money to public purposes and the necessities 
of poor scholars, and did much to promote leani- 
ing and the advancement of knowledge. In 16/0 
he became 'Bishop of Oxford, wRliout, however, 
giving up his deancrj’. Ho rebuilt the episcopal 
palace .at Ciuldesdon, and died in 1080. His works 
no longer concern the world, but his name lives 
in the well-known proverb : ‘ I do not like thee. 
Doctor Fell, the rca.son why I c.annot tell,’ usually 
said to be a par.aphrase made by Tom Hi own, 
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wlien a student at Clirist Church, from Martial’s 
‘Non amo te, Sahidi,’ hut more likely to he rather 
his paraphrase of the following version of Martial 
in Thomas Forde’s Virtiis Bcdiviva { 1661 ) : ‘ I love 
thee not, Nel ! hut why, I can’t tell.’ 

PcllAIl (pi. FellahIn), an Arabic word mean- 
ing ‘ tiller ’ of the soil, specially applied to the 
agricultural or labouring population of Egypt by 
the Turks, in a contemptuous sense, as ‘ yokels,’ or 
‘boors.’ They form the great hulk of the popnla-/ 
tion, and ai‘e descendants of the ancient Egyptians, 
intermingled with Syrians, Arabs, and other races 
which have been converted to Islam. In their 
physical conformation and features they difler 
among themselves, those of the northern provinces 
of the Mediterranean being of whiter hue, while at 
Assouan they are almost black. They are described 
as of middle stature, with large skull, facial angle 
almost 90 degrees, oval face, arched eyebrows, deep 
dark eyes, large, well-formed mouth, with rather 
thick lips, thin beard, short nose, large chest, small 
belly, arched back, and small hands and feet. 
Their dress generally consists of a blue or brown 
cotton smock and linen drawem. On their shaven 
head they wear the tarbiish, or only a thin cotton 
cap, but the better-olf wind a poor turban round 
it. The women are singularly graceful and 
slender, with beautiful skin (despite their tatoo- 
ing) and often lovely features, and especially 
magnificent eyes ; their dress is a single cotton 
smock, which they pull up over their mouth 
before men, and few wear the regular face- veil. 
They are often married at eleven years, become 
mothers at twelve, and grandmothers at twenty- 
four. The children are pot-bellied, dirty, and 
fly-bitten, but grow up straight, strong, and 
healthy. Their villages are mere groups of mud- 
hovels. The food of the FelWhln consists almost 
entirely of vegetables, chiefly millet bread and 
beans, which they eat in a crude state. Even rice 
is too dear for them, and animal food seldom attain- 
able. Their drink is limited to the water of the 
Nile and coffee, and the only luxury which they 
enjoy is the green tobacco of the country ; yet on 
this diet they are robust and healthy, and capable, 
of extraordinary labour and endurance. In their 
social position they are inferior to the Bedouin, 
who, although they will marry the daughters of 
the Felhihin, will not -give to them their own in 
marriage. They exhibit the moral qualities of the 
ancient Egj'ptians — are intelligent, docile, pliable, 
cheerful, and sober on the one hand, and quarrel- 
some, satirical, licentious, and of unbending obstin- 
acy on the other ; and they inherit the traditional 
hatred of their ancestor's to the payment of taxes, 
which were formerly too often extorted by the 
bastinado. Their condition under British direction 
has improved, but is still far from satisfactory. 
Each village is governed by a Sheykh-el-Beled, who 
is responsible to the Nllzirs and Mamfirs, or district 
officials, for the conduct of the inhabitants and 
their due payment of taxes ; and the government 
of these several officere is freqiiently character- 
ised by injustice, peculation, and extortion. The 
political rights recently accorded to the Fellhliin are 
apparently but little understood or exercised. See 
Lane, Manners and Customs of Modern Egyptians ; 
Clot Bey, Apergu gtntrale; Lane-Poole, Mgy2}t. 

FcllotVS* SiK pHAELES, English archiBologist, 
was bom at Nottingham in 1799. Devoting him- 
self^ to the work of exploration in the western 
peninsula of Asia Iilinor, and along the course of 
the ancient Xanthus, he discovered (1S3S) the mins 
of the citj' of Xanthus, formerlj' the capital of 
Lycia, and those of the ancient Tlos. Having 
made drawings of some of the fine remains of 
architecture and sculpture which he found in these 


cities, and copies of some of the inscriptions. 
Fellows returned to England, and published A 
Journal written during an Excursion in Asia 
ilffnor (1839). In the course of another 'visit to 
Lycia in 1839 he discovered the, ruins of no less 
than thirteen cities, each of which contained works 
of art, and which, he described in An Account 
of Discoveries in Lycia (1841). Under the aus- 
pices of the British IMuseum, Fellows went out 
to . Lycia twice, in 1841-44, for the purpose of 
selecting works of art, and marbles and casts, 
from the cities he had discovered. Knighted in 
1845, he died at Nottingham, 8th November 1860. 
Besides his Journeds, he wrote The Xanthian 
Marbles (1843), An Account of the Ionic Trophy 
Monument excavated at Xanthus and. Coins 

of Ancient Lycia before the Bcign of Alexander; 
with an Essay on the Lycian Monuments in the 
British Museum (1855). 

FellOlVSllip, in a college, is a foundation 
which usually entitles the holder to be a member 
of the college, to share in its revenues and govern- 
ment, and, in Oxford and Cambridge, to have 
rooms in college, with other privileges. Celibacy 
was usually insisted on in old daj'S, and life 
fellowships were usual. Commonly now fellow- 
ships are for a term of years, or while the fellow 
continues to perform specified work. In some uni- 
veraities, such as those of Scotland, the fellow- 
ship is a university prize for one or more yearn, 
bestowed after examination on graduates. See 
Univeesity, Oxford, Cambridge. 

Felo dc se. See Suicide. 

Felon and Felony. The Old Fr. felon was 
derived from a Low Lat. Jelo, fello, ‘a traitor,’ a 
word probably of Celtic origin (cf. Gaelic feallan, 
‘atraitor’), but ultimately cognate with Lat. /uffere 
and Eng. fail. Its original signification was sup- 
posed to be a vassal who failed in his fidelity 
or allegiance to his superior, thus committing an 
offence by which he forfeited his fee or feud. From 
this it came to signify traitorous or rebellious, 
and was gradually generalised till it reached its 
modem meaning. In English text-books felony 
is usually defined as a crime which works a for- 
feiture of land or goods. Treason itself, says Coke, 
was comprised imder the name of felony, and all 
capital offences; also such offences as suicide, man- 
slaughter, and larceny, ‘as they submit the com- 
mitters of them to forfeitures.’ At the present day 
it is not possible to draw any logical and consistent 
distinction between those crimes which are called 
felonies and those which are called misdemeanours. 
Sir J. F. Stephen, in his History of the Criminal 
Law, has pointed out that the distinction is obso- 
lete ; and, if parliament should ever find time to 
recast the criminal law in general principles, the 
term will probably disappear. The general prin- 
ciples of American law are the same as those of 
English law. In Scotch law the term felony has 
not now any special significance. See COM- 
POUNDING OF Felony, and FoEFEixurj;. 

Fclsite, a fine-grained, compact, or crypto- 
crj'stalline rock composed essentiallj- of ‘felsitc 
matter,’ which appeal's to be an intimate admix- 
ture of orthoclase and quartz. This rock is now 
recognised as only a variety of quartz-porphyry. 

Felspar ( Ger. Fcldspath, ‘field-spar ’ ), a general 
term in mineralogy for the most important rock- 
forming group of minerals. The felspars are usu- 
ally dirided into two series — in one of which the 
minerals crystallise in monoclinic forms, and in the 
other in triclinic forms. They are all anhj'drous 
silicates of alumina, containing either potash, soda, 
or lime alone, or two of those bases together. Thus 
they are often spoken of as potash-, soda-, lime-, 
Eoda-lime-felspars, &c. They have a hardness 
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between 6 and 7 — that is to say, they can just he 
scratclied with a good penknife. Their specific 
gra^dty is about 2'6. The most important fmspars 
are shown in the following table : 


Silica rerccntage. 


3IojfOCLiN’ic... .Orthoclase (potash-felspar) 

( Jlicrocline (potash-felspar) ...... 

Albite (soda-felspar) 

Oligoclase (soda-lime-felsparh . . . 

Andesino (soda-lime-folspar) 

labradorito (lime-soda-felspar). . 
Anortliite (lime-felspar) 


64 -63 

G4-G3 

CS-62 

ei-9— 63 

55-4— 61-9 

61-9 

43 


Orthoclase (Gr. orthos, ‘straight,’ hlasis, 'a 
fracture’) is so called because the two cleavage- 
planes of the mineral are at right angles to each 
otlier. As a rock-former, it occure most frequently 
in the form of imperfect crystals or in-egular 
crj'stalline aggregates. In porphyritic roclcs, and 
especially in dmsy cavities in such rocks as granite, 
it often appears in tolerablj' well-developed crystals. 
It is an essential constituent of granite, sj'enite, 
orthoclase-porphyry, and quartz-porphyiy. The 
compact ground-mass of the two last-mentioned 
rocks is largely composed of micro-crypto-crystalline 
orthoclase, Orthoclase occurs also as an accessory 
ingredient in most plagioclase rocks, and is pres- 
ent in many of the crj'Stalline schists, especially 
the gneissose rocks. A clear glassj' variety of 
orthoclase called sanidinc is a common constituent 
of many igneous rocks of Tertiary and Recent date, 
such as hparite, phonolite, trachyte, &c. Ortho- 
clase, as a rule, is readil3’ acted upon by the 
weather — the potash and some of the silica being 
removed in solution, while a fine-grained clay or 
Kaolin is left behind. Ordinary orthoclase is either 
graj'', white, or flesh-coloured, and these tints of the 
felspar generally determine the colour of the rock 
in which it occurs. Tims we have gray granites 
and red or pink granites. 

MicrocUne has the same composition as ortho- 
clase, and its cleavage-angles difier so very slightly 
from a right angle that it might well be looked 
upon as simply anotlier form of orthoclase. It is 
frequently associated with the latter in plutonic 
ami scliistose rocks. 

Tiie other triclinic felspars are grouped together 
as Plagioclase _{Gv. plagios, ‘oblique,^ and Alasfs, 
‘ a fracture ;’ in reference to the cleavage-planes, 
which are not at right angles to eacli other), and 
are among the most important rock-formers. 
According to Tschennak, tnej’- form a series of 
which anortliite and albite are the extremes, 
while the others are isoinorphous mixtures of these 
two types in various proportions. The plagioclase 
felspai-s often assume a tabular aspect when 
growth has taken place in the direction of the 
lateral axis. At other times the ciystals, owing 
to extension in tiie direction of the principal 
axis, acquire a long prismatic form. As rock- 
formers they occur either as well-developed erj-s- 
tals, or as irregular crj-stalline granules, or some- 
times as a crypto-crystalline matrix or ground- 
mass, througli which other rock-forming minerals 
arc jlissominated. On fresh nnweathered faces of 
an igneous rock the ci^'stals frequently appear as 
clear glassj’ strips or rods, in which maj’ oiten be 
detected by the eye or bj' a lens a fine parallel 
striatipn, formed by the .union of manj’ twins, 
sometimes tliirty or more appearing in one and the 
same crj'stal. This stnicturo is never seen in ortlio- 
clase. Tills repeated twin-laniellation has been 
developed artificiallj’ in untwinned plagioclase by 
subjecting the mineral to a high temperature, and 
the same molecular change has been .superinduced 
by pressure. Plagioclase is an essential constitnent 
of many igneous rocks, and it is likewise met with 
in inanv crystalline schists, in which it is the pro- 
duct of hypogene metaniorphic action. Albite is 
a common constituent of some ciyslalline schistose 


rocks and certain _ cij’stalline limestones. As a 
secondary product it is occasionallj’ met with also 
in igneous rocks. Oligoclase occurs both in the 
older and j’ounger eruptive rocks — in hj’pogene 
rocks and in , trae volcanic rocks. Andcsine is 
met with rarel)' in ciystalline schists, but is a 
common constituent of some einptive rocks, siicli 
as andesite. Lahradoritc is an essential con- 
stituent of such rocks as babbro, gasalt, drc. It 
occurs also in metaniorphic roclcs, sometimes in 
large ciystalline masses. It often shows fine 
chatoj'ant reflections, receives a fine polish, and 
is occasionallj' emplojmd in jeweliy. Anorthitc is 
not common as a rock-fomier. It oecure in some 
basalts and andesites, and sparing!)' in a few 
ciystalline schistose and granitic rocks. 

The felspars which occur in rocks that contain 
much free silica (quartz) are generally orthoclase 
and microcline, but with these are frequentlj' associ- 
ated the highly silicated felspars, albite and oligo- 
clase. The chief habitat of the basic plagioclase 
felspars are basic igneous rocks. 

Common felspar or orthoclase, under the name 
of Pctmisc or Petuntze, is employed by' the Chinese 
(along wdth some of the quartz associated with it) 
in the manufacture of porcelain. It is used with 
other materials as a flux, and alone to form an 
enamel or glassy covering, without which the jior- 
celain would absorb moisture and gi'ease. Kaolin 
( Chinese ) is the name given to the fine claj' which 
results from the decomposition of felspar, as in the 
case of the highly weathered granites of Cornwall. 
Adularia is a transparent variety of orthoclase, 
often showing pearly opalescent reflection, and 
sometimes a iflay of colours. Tlie finest specimens 
of this variety are cut as ornamental stones, and 
known as moonstones (some moonstones, however, 
appear to belong to albite and oligoclase) : another 
kind, found among rolled stones in Ceylon, and 
remarkable for the reflection of a pearly light, has 
occasionally been confounded with Cat’s-eye (q.y.). 
Siinstonc, or avcntnrinc felspar, is somewhat similar 
to the variety of quartz called Aventnrine in 
the play of light which it exhibits— a property 
which seems to be due to disseminated ciystals or 
plates of hematite or gotliite. Aventnrine felspar 
is not always orthoclase, some of it belonging to 
albite and oligochose. Amazon-stone is a bright 
verdigris-green orthoclase, fine specimens of which 
come from Pike’s Pe.ak, Colorado. Peristerite is 
a whitish adularia-like albite. _ Saccharitc is a 
granular massive varietj’ of andcsine. 

Fclstone, a rock-term now disused. It com- 
prised a number of rocks composed chiefly of 
felspar, sometimes orthoclase, and sometimes 
plagioclase. These rocks are now referred to 
quartz-porphj’iy and porphyrite. 

Fcltj a fabric formed without weaving, by 
taking advantage of the natural tendency of the 
fibres of wool and certain kinds of hair to interlace 
with and cling to eacii other. 

The jiropertj' of felting or matting yvhicli the 
fibres of wool and hair of various animals have 
arises from their structure. 'When onp of these^ 
fibres is examined bj' thc_ microscope, it is found 
to be minutelj' notched or jagged, the barbs point- 
ing to the tip of the hair. Tiiis serrated edge, and 
also a tendenej’ to curl, cause these aninial fibic.s 
to interlock, and so felt or mat when they arc 
intimately mixed and rubbed in a moist Mate 
upon e.acli other. Some fibres of this kind, how- 
ever, such as human hair and liorse-hnir, are too 
ncarlj' smooth or too rigid for_ felting jmrpp'cs. 
Among the materials mo-st suitable for felting 
arc tiie wool, fur, and hair of_ such animals as 
the sheep, goat, o.v, Imre, rabbit, niusoua.rii, and 
beaver. Some of these arc u.sed chicflj’ for felt 
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hats (see Hat). Felted cloth is made principally 
from wool, but less valuable substances are mixed 
with it. 

The making of felted fabrics is a vei-y ancient 
art in some parts of Asia, and to this day the 
thick iiilmiids or nammads of Persia and Turkestan 
are remarkable not only for their durability, but for 
their beautiful ornamentation, produced by a felted 
inlay of coloured wools. It is said that thick felts 
made up into boots and gaiters form the only' foot- 
covering capable of resisting the cold of a Siberian 
winter. 

The limt successful mechanical process for the 
manufacture of felt was invented by Mr J. E. 
AVilliams, an American, in the decade 1820-30, 
Mr Wells, also an American, being associated with 
liim. Williams took out.a patent for the process, 
or for a modification of it, in England in 1840, and 
about this time a large factory was erected by 
some capitalists at Leeds to manufacture felt clotli 
under the patent. The company speedily attained 
great prosperity, but in the full tide of its success 
the mill was destroyed by fire. Williams, wliose 
whole property was in the concem, which was not 
insured, soon afterwards died of grief. 

By the above process, not materially modified, 
felt cloth is still made. The wool is firat formed 
into a thin lap or sheet on a carding-engine (see 
Woollen Manufacture). A number of these 
laps are piled upon each other till a sufficient thick- 
ness is obtained. At this stage the future piece of 
felt cloth is in a loose, open condition, sometimes 
called a fleece. It is then submitted to pressure 
in a machine with an upper and a lower series of 
rollers, _ between which it passes. Some of these 
are solid, and some are hollow and contain steam. 
It is by the rubbing action of these rollers, the 
upper series of which oscillate, that the fleece, 
under the influence of steam and moisture, becomes 
converted into a compact cloth. Fabrics so made 
are entirely held together by the interlocking of 
the fibres of wool. 

There are other kinds of machines for making 
felted cloth. In one of these a heavy oscillating 
table is employed instead of rollere, by which 
several fleeces are felted at one time. Another, 
designed by a Geman engineer, is so constructed 
that the preparatory operations of opening and 
carding the wool, as well as the damping, pressing, 
and rubbing of the lap or fleece, are made con- 
tinuous — i.e. all are clone on one machine. In 
this case, rollers arranged in a vertical frame are 
used for consolidating tlie fleece into felt. 

Such felt goods as druggets, carpets, and table- 
covera are usually printed with patterns in coloure. 
The manufacture of felt for various purposes is 
extensively carried on in England, on the continent 
of Europe, and in the United States. Among the 
kinds made, besides those for funiiture and dress 

S )ses, are felts for polishing glass and marble, for 
e-cloths, for lining india-nibber fabrics, for 
parts. of shoes, gun- wads, and hammei-s for piano- 
keys. hlixed or coated with asphalt, pitch, or tar, 
a coame felt is used for covering roofs, vessels, and 
iron buildings. For these same purposes it is also 
combined with Asbestos (q.v.), this mixed kind of 
felt being likewise used for covering steam-boilere 
and pipes. The ‘ blankets ’ used on paper-making 
machines, though not strictly felts, are woven 
fabrics highly felted. 

Felton, Cornelius Conway, president of Har- 
vard College, was born in West Hewbury, Massa- 
chusetts, in 1807, and studied at H.arvarcl, wliere, 
after filling several minor posts, he became in 1834 
Eliot professor of Greek, and in ISGO president. 

. He died 2Gth February 1862. He published trans- 
lations of modem European works, and editions of 
Greek classics; his chief work, however, was his 
193 


posthumous Greece, Ancient and Modern (2 vols. 
Boston, 1867), mostly made up of lectures delivered 
before the Lowell Institute. 

Felton, John (c. 1595-1628), the assassin of 
the Duke of Buckingham (q.v.). 

Feltre (ancient Fcltria), a town of Northern 
Italy, near the Piave, 19 miles SW. of Belluno by 
rail. Pop. 3715, 

Felucca, a class of small merchant-vessels used 
in the Mediterranean. They have two masts, 
carrying lateen sails, and frequently have a rudder 
at each end, to be applied as occasion demands. 
Formerly feluccas were also employed in war and 
piracy. 

Feme Covei’te (fmmina viro co-operta), in the 
law of England, a married woman. See Husband 
AND Wife. Feme sole is an unmarried woman. 

Femern, an island (area, 71 sq. m.) in the Prus- 
sian province of Sleswick-Holstein, flat, fertile, 
and well cultivated, but with a harsh climate. 
Agriculture, fishing, and stocking- weaving form the 
principal employments of the inhabitants (9800). 

Fenigericlite. See Vehmgerichte. 
Femoral Artery* the chief artei-y of the 
thigh. See Arteries. 

Fences, in Agriculture, serve in general the 
threefold pm-pose of inclosing animals on pasture- 
grounds, of protecting land from straying animals, 
and of aflbrding shelter from cold winds. In 
countries where wood or stones are scarce, and 
more especially where the land has been long 
settled, hedges formed of various kinds of plants 
are common. These, when grown upon good soil, 
and when well kept and managed, mve a clothed 
and picturesque appearance to the landscape. 
Tlie liaw'thoni or white-tliom is the favourite 
hedge-plant in Britain. See Hedges. 

Stone walls, when well constructed, form the 
best fences. The form and mode of building 
varies with the nature and quality of the stones. 
In Aberdeenshire the walls or dykes surround- 
ing the fields are constiucted of granite bouldere 
that are found strewn over the surface of the 
countrjL The Silurian of the southern counties 
of Scotland supplies durable but irregularlv shaped 
whinstone, which forms a lasting but rough fence. 

In new countries, where wood is abundant, the 
fences are all of this material. The snake-fence, 
named from its zigzag form, is made by merely lay- 
ing trees above each other, in such a manner 
that their ends overlap and cross, and require no 
additional fi.xing. As wood becomes more valuable, 
it is made into posts and nails. The posts are 
driven into the ground from two to three yards 
apart, and from four to five rails are nailed across, 
according to the purpose it is meant to serve. The 
stob and rafter fence is made by driving the posts 
in the ground at a distance of from three to four 
inches apart, and binding the whole by a rafter or 
rail nailed across the top. This is one of the 
strongest of wooden fences, but requires more 
material than the other. In America split rails, 
roughly shaipened at either end, and let into wide 
openings cut in the posts, are in common use. 

Iron or wire fencing has come much into iise of 
late. Yast stretches of waste land in Britain, 
as well as pastures in Australia, have been inclosed 
by means of wire -fencing. Strong wires are 
stretched on straining-posts firmly secured in the 
ground 200 yards apart. Intermediate or lighter 
posts — standards for support, or hangers in the 
liollows to keep doM-n the wires, as the case may he 
— are put in at from two to three yards’ distance. 
After the wires are fully stretched they are fixed 
to the smaller posts ; when of wood, hi- means of 
staples, or threaded through, when of iron. Barbed 
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wire is now extensively used in fencing cattle, l)otli 
in Britain and elsew'here. The only danger of 
serious injury from the use of barbed wire is when 
' an animal runs close to and in the line of the fence ; 

! a horse can thus saw the skin and flesh' through, and 
lay the shoulder- joint open in a few seconds. The 
•corrimony udre-fence is an elegant and inexpensive 
form, in which tiie standards are placed 1 rood 
apart, and tlie wires are kept in their position by 
i being tied with cross udres at distances of 3 yards 
] apart. 

In Scotland the landlord is held bound to put the 
fences on the farm in due repair on the entry of the 
, tenant, independently of any stipulation in the 
lease ; whilst both in England and Scotland the 
I tenant must maintain tlie fences and leave them, 

! with the e.xoeption of ordinaiy tear and wear, in 
I the state in which they were given over to him. _ A 
tenant who erects a temporaiy fence (e.g. a wire- 
fence), can, unless he makes a special agreement to 
the contrarj', remove the same as a temporaiy 
fitting, provided the ground on which it stood is 
left in the original natural condition. 

Fciicible, a word meaning defensive, and 
applied to regiments raised for local defence, or at 
— and only for — a special crisis. The word is still 
retained in the title of the Eoyal hlalta Fencible 
Artil)erj\ 

Fencing may be generally described as the 
scientific handling of a sword or bajmnet in attack 
or defence, though tlie term is usually limited to the 
use of the rapier. It is taught in eveiy gymnasium, 
and in the British army eveiy officer on joining is 
put through a course of gymnastics of which it 
lornis a part. Non-commissioned officers are taught 
at the Aldei-shot Gymnasium, and then appointed 
instructors in the various garrisons where gym- 
nasiums exist, and to all cavalry regiments, the 
troopei-s of which are also trained by them. 

Fencing with the hapier or foil is admitted 
to be the best exercise that can be taken. Evei-y 
muscle of the body is brought into play by it, and 
hand and eye are trained to act in unison. No 
description can pretend to teach it. Even an in- 
structor who is not thoroughly capable does more 
I harm than good in attempting to teach fencing, 
as bad habits are acquired which it is most dilli- 
1 cult to uiileam ; and, unless eveiy movement is 
I accurately^ and properly made, there is no science 
and veiy little interest in its practice. 

I The foil in practice used as a substitute for 
I the rapier should have a tapering blade about 32 
} inches long, and square in section, with a gutta- 
; percha button on the point, and a weighted pommel 
to the lifit, so as to balance it properly. Masks of 
wire netting are absolutely essential to protect the 
; face, and leather gloves, jackets, and aprons sliould 
\ also be worn. 

! Except in Spain, where one straight cut at the 
, head is allowed, the only attack with the rapier 
or foil is_ by ihrmt and longc (or lunge) — i.e. 
i straightening the elbow so as to bring the sword 
i and arm _ into line, and then striding forward 
about 18 inches with the right foot. The defence 
; is by slight niovemcnts of the sword hand, which 
cause the futile (upper half) of the assailant’s 
bmde to glide along the forlc (lower half) of 
, the defender’s foil, and outside it, so as to pass 
I clear of his liody, while his point is always kept 
1 towards the front, ready to ripost (longc after 
, parrj'ing ) without an instant’s delay. The proper 
positions and movements when on guard, engaged, 
longcing, parrying, advancing, and retreating must 
he most carefully learned from an instructor, and 
assiduously practised, as well ns the various attacks. 
A reproduction (fig. 1) of the diagram given by 
Cnjitain Chapman in his excellent little book, Foil 


Practice, shows the four lines of attack and the 
nine parries usually taught. It will be sufficient 
to mention that a coimtcr puny describes a circle 



under or over the adversa^’’s foil before throwing it 
off, and to add the folloudng explanation of terms 
used in fencing. "When the nails are uppermost the 
sword hand is said to be in supination, when under, 
in pronation. Thethmsts, likethenaraesarecalled 
quarte (or carte), tierce. See. Haa Jlancomde is 
an attack made by the assailant binding his blade 
round the adversarj’’s and longeing at his body 
under his arm. An attack may be a combination of 
any of the following movements preceding a longe : 
disengage, when swords are crossed, changing from 
one line of attack to another bj' passing under the 
adversaiy’s sword ; cut over, the same change by 
whipping over his sword ; one, two, a_ double dis- 
engagement; double, both blades horizontal, and 
circling round parallel to one another; and beat, a 
side-blow of one blade on the other._ If a second 
thrust is made after longeing, and without spring- 
ing up to guard again, it is called a reprise ; am , 
if made to take advantage of a wide parry not fol- 
lowed by a ripost, a remise. Time thrusts, like cross- 
countei-s in bo.xing, pany a thrust by a thnist 
The system of fencing compiled by Mr Archibala 
JIaclaren, of the Oxford Gj’uinasium, is that uscu 
in tlie British amiy, and difl'ers from otliere in teach- 
ing only four panics — viz. quarte, tinrcc, sccomle, 
and semicircle. All are foniied in the usual mnnner, 
e.xcept the last, which, by raising the hand slighllv 
and elevating the blade as high as the face, guards 
both the upper and lower openings on the inner or 
left side, cariying the advei^sary’s blade over the 
right shoulder, and leaving him completely cxpoHMi 
to the return thrust. In Spain and Italy the left 
hand is used ns an auxiliary in parrying, and in 
Italy is aided by a dagger, or a cloak. 

The Bkoad-.sword Exercise differs from fenc- 
ing with the foil, in that the wc.apon emjiloycd is 
intended to cut as well as thnist. For practice a 
stout, straight stick is used, called a ‘ singlc-sticK, 
having a Iniiralo-hide or basket handle to protect 
the knuckle.s. , t 

The position and movements of tlio_ combat ant 
are veiy similar to those for fencing with the toil. 
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There are seven cuts, with seven corresponding 
guards, and three thrusts, as shown on the accom- 
panying diagram, which represents a target placed 
opposite a pupil, with its centre in a line with the 
centre of his breast. 

Cult 



The cuts cross the whole circle through the centre 
along the thick lines. Nos. 1, 3, and 5 are inside 
cuts, and maj' he directed against any part of the 
left side_, and inside of the right leg ; 2, 4, and 6 
are outside cuts, attacking the right side, and right 
leg on the outside. No. 7 is a vertical cut, aimed 
at the head. The dotted lines show the several 
guards. The points or thrusts are shown by tlie 
black dots. The ‘ pany ’ consists in bringing the 
wrist nearly to the right shoulder; whence, as 
centre, a circular sweep of the sword is made from 
left to right. 

CAVALRY Sword Exercise differs from the fore- 
going, which is not suitable for horsemen. It has 
four cuts on each side, two at a mounted, and two 
at a dismounted adversary. Each cut has a corre- 
sponding point and guard. 

The IJayonet Exercke tauglit in tlie British 
army has been assimilated to llaclaren’s system 
of fencing. Tlie guards are formed in as nearly 
as possible the same manner, except that, of 
course, the rifle is held in both hands, one at the 
grip, and one in front of the back-sight. The latter 
remains almost stationary, while the movements of 
the other form the names. A new and most effec- 
tive thrust, called the throw, has b^en introduced. 
When making it, the forward hand quits the rifle, 
which is thrown forward to the full e.xtent of the 
■other arm. 

As to the relative values of the sword, rapier, 
and bayonet, tbe first, requiring for each cut two 
motions, one up and the other down, cannot but 
be iiiiich slower in its action than either of the 
other two ; while the last, from its weight, is ex- 
hausting and clumsy. The second, on the other 
hand, has none of these objections, and in skilled 
bauds is by far the most deadly weapon. 

See Captain Chapman’s Foil Practice; Jlaclaren’s 
System of Fencing (1SG4) ; Captain A. Hutton’s Cold 
Steel (1889) ; tlie jlanuals of Sword and Bayonet Exercise 
published by the War Office ; and Fencing, Boxing, and 
Wrestling in the ‘Badminton’ series, by Grove, Pollock, 
Armstrong, and Prevost (1889 ). ■ 

Fen Country. See Bedford Level. 

Ftinclon, Fraxcois de Saligxac de la 
Motiie, was bom August G, 1651, in the cliAteau 
de Fcnelon, province of Perigord, now included in 
the department of the Dordogne, of a family which 
has given many celebrities both to tbe church .and 
to the state in Fr.ance. His education was con- 
■dneted at home up to his twelfth year, when he 


was transfen-ed to C.ahors, and afterwards to the 
Plessis College in Paris. In his twentieth year 
he entered the newly-founded seminaiy or St 
Sulpice, where he received holy orders in 1675. 
Unlike too _ many ecclesiastics of his own rank 
a.t that period, he gave his whole heart to liis 
sacred calling, being for some time employed in 
the parochial duties of the parish of St Sulpice ; 
and in the year 1678 he was named director of an 
institution recently founded in Paris for the re- 
ception of female converts to the Roman Catholic 
faith. During his tenure of this office he wrote 
his first work, Dc V Eilncation ties Fillcs ; and the 
success with which he discharged his duties towards 
the young converts led to his appointment as head 
of a mission, which, on the revocation of the Edict 
of Nantes in 1685, was sent to preach among the 
Protestant population of Saintonge and Poitou. 
In 1689 he was named by Louis XIV. to the 
highly confidential post of preceptor of his grand- 
son, the young Duke of Burgundy. In the dis- 
charge of this delicate trust he sought to impress 
on his pupil’s mind the great principles of truth 
and justice upon which the prince’s responsibilities 
.are founded, and to show the hollowness and 
futility of all earthly glory, power, and happiness 
which do not rest upon this foundation. 'To tliis 
wise design of the preceptor we are indebted for 
many works still ptmnlar in educational use ; for 
the Fables, for the Dialogues of the Dead, for the 
History of the Ancient Philosophers, and for the 
gem at le.ast of the Telemachns. As an acknow- 
ledgment of these great merits, he was presented 
by the king in 1694 to the abbey of St Valery, 
and in the following year to the archbishopric of 
Cambrai. 

It is to this period of Fenelon’s life that the 
history of the unhappy controversy about Quietism 
(q.v.) belongs. Two separate schools of Quietism 
are to be distinguished. In one of these the 
common mystic principle of the absorption of 
the soul in the love and contemplation of God 
led to the conclusion that the soul, in this state 
of absoi'ption, suffered no contamination from the 
material actions of the outer man, and that no acts 
of virtue, not even of prayer, were any longer 
required (see Molinos). The other school, while 
it maintained the theory of passive contemplation 
and love, yet repudiated the dangerous and im- 
moral consequences which were deduced therefrom. 
It was exclusively the latter and less objectionable 
form of Quietism tbe professors of wliich for a 
time claimed, .althougli not the patronage, yet at 
least the indulgent consideration of Fenelon. He 
formed in the year 1687 the acqnaint.ance of the 
celebrated Jladame Guyon (q.v.). Fully convinced 
of tbe unfairness of much of the outcry which was 
raised against her, and which made her responsible 
for all the principles of the grosser Quietism of 
Molinos, his generous mind was perhaps attracted 
to her cause by the very injustice of her opponents. 
He advised her to submit her works to the judg- 
ment of Bossuet, who was then in the zenith of 
Ins flame, and with whom Fenelon was in tbe most 
friendly reflations. In the condemnation of tlie 
book of Madame Guyon by this prelate Fenelon 
acquiesced ; but, as she nnatle a formal submission 
to the church, he refused to join in any condemna- 
tion of hei’self person.ally. Nevertheless, when a 
commission was appointed to examine the whole 
affair, he signed their report. It was not thought 
enough to publish a condemnation of her several 
works, but Bossuet prepared a sjiecial exposition 
of the trae doctrine of the church on tliese questions. 
To this work Fenelon refused to give his approval, 
and even comiiosed his own Fxpliration tics 
Maximes tics Saints stir la Vic inicrictirc in explana- 
tion and defence of certain at least of JIadame 
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Guyon’s doctrines; he cheerfully agreeing to the 
stipulation of the Archbishop of Paris that the 
Maximcs should be kept back from publication until 
the completion of the rival treatise of Bossuet, In- 
struction sur les lUats d’Oraison. An unfortunate 
violation of this engagement, committed without the 
knowledge, and in the absence of Fenelon, Avas tlie 
last of a long train of causes which led to the pain- 
ful and unedifring rapture betAveen these tiro great 
prelates. Fenelon’s book was received with much 
clamour, that of Bossuet Avas uniA-ersally approved ; 
and in the controversy that ensued all the dis- 
pleasure of the court, Avhich Pcnelon had piwoked 
l)y covert strictures in his Avorks of fiction, Avas 
brought to bear against him. He Avas ordered to 
submit his book to the judgment of an ecclesiasti- 
cal tribunal, of Avhich Bo.ssuet AA’as a member. He 
refused to accept Bossuet as judge ; and in the end 
he appealed to the judgment of the holy see. 
Bossuet published a succession of pamphlets; 
several of the bishops Avho had espoused the side 
of Bossuet issued pastorals in the same sense ; and 
Fenelon defended liimself vigorously against them 
all. 

The last blow against the ancient friendship 
of the gi'eat rivals AViis struck by Bossuet in his 
celebrated Relation sitr le Qiiidtismc. F6nelon Avas 
Avounded to the heart ; but his most masterly 
defence Avas AA-ritten, printed, and pAiblished AA-ithin 
little more than a fortnight from the appearance 
of Bossuet’s Relation. From this point tlie con- 
troA’ersy assumed a more pereonal and therefore a 
more acrimonious character ; and it Avas maintained 
on both sides till the long-delayed decision of the 
nope brought it to a close, March 12, 1G99, by a 
tirief, in the usual form, condemning the Maximcs 
(les Saints, and marking with especial censure 
tAventy-three propositions extracted from it. The 
condiAot of Fdnelon under this bloAv constitutes, in 
the eyes of his felloAv-churchmen, one of his highest 
titles to glon-. He not only accepted, Avithout hesi- 
tation, the decision of Rome, but he took the A-eiy 
earliest occasion to publish from his oaa'h pulpit the 
brief of his condemnation. The jealousy AA-ith AA’hich 
the political principles of Fenelon Avere already 
regarded aa'os heimitened about this time into 
open hostility by the appearance of his Tdemachc 
(sec Telesiachus), printed from a ^opy surrepti- 
tiously obtained by his servant, AA’hicIi the king 
regarded as but a masked satire upon his OAA’n court. 
Louis’s anger.kncAA’ no bounds. Fenelon u'as strictly 
restrained within his diocese ; and measures AA’ere 
taken to give the condemnation of his book CA-eiy 
character of publicity. From tliis date Fenelon 
lived exclusively for his Hock. He founded at 
Cambrai a seminarj’ for hi.s archdiocese, AA’hich he 
niade his OAA-n especial charge. He AA-as assiduous 
in preaching ana in the discliarge of the other 
duties of his office; and the fame of his benei’o- 
lencc, charity, and enlightened liberality is attested 
by the older issued by the Allies in the campaign 
of 1709 to sjiare the palace and the stores of the 
Archbishop of CambraL The only later contro- 
versy in which ho appears is the* rcA-iA-al of the 
dansenistic dispute, in AA’hicli Fdnelon engaged 
canic.stl}’^ on the side of orthodo.xy. He died 
•Tanuary 7, 1715, and Avas buried in his cathedral of 
Cambrai (o.a’.). 

Tlie AA’orkb of Fdnclon are very A’oluminous, and 
embrace gverj’ I’ariety of subjects — theology, philo- 
sophy, hLstoi’j’,_ literature ancient and modern, and 
oratory, e.specially the eloquence of the pulpit. 
His contispondcnce is very extensive and most 
interesting. Of his mature discourses tu’o onh’ 
have reached us in a finished state. They arc of 
the verj’ highest order of sacred eloquence. His 
Ai’orkon the temporal pou’cr of the in edicA’al popes 
presents that doctrine in its most amiable form; 


and even his spiritual Avritings in general are not 
unfrequently read by Christians of all denomina- 
tions. 

See Bansset’s edition of tlie tVorks (22 a-oIs. 1821-24), 
his Histoire dc Fenelon (ISOS; neAVed. 1SC2), the Cor- 
respondence ( 1727-29), and Marten’s' edition of the IVorks 
(3 vols. Paris, 1874) ; German lives by Hnnnius (1873) 
and IVunderlioh (1873) ; the someirhat one-sided English 
Life, by Mrs H. L. Lear(1876); andFdnrtoud Camhrai,hy 
K de Broglie (1884). It should be added that Bonen, in 
1/ Intolerance de Fdnelon (Paris, 1872), lias endeaA'oured 
to establish by documents that both in his management 
of tlie institute for the coiiA'crts and in his measures in 
Poitou, Fenelon frankly accepted the policy of persecu- 
tion, and was guilty of inexcusable soA-erity and oven 
cruelty. See an article in the Quartcrl’i Sci'icio for 1835. 

Fcnestella, or Fekestrella, a genus of 
Polyzoa, resembling the recent ‘ lace coral,’ very 
common, in Palieozoic rocks, from tlie Loiver 
Silurian to the Permian. 

FcilinilS, a political association of Irish or 
Irish-Americans for the overthroAv of tlie British 
aiitliority in Ireland, and tlie establishment of 
a republic. The name is traced to the ancient 
Irish militai-j' organisation called Fionna Eirinn, 
AA’hich took 'its appellation from tlie celebrated 
liero of Irisli legend, Finn (or Fionn) Jlac- 
Cumhail. Tliis renoAvned body Avas designed 
as a national militia, and its origin has been 
ascribed to Sedna II., Avho reigned in Ireland 
about 400 K.C. In time of peace it consisted 
of tliree bodies, each formed on tlie model of a 
Roman legion, and consisting of 3000 men; hut 
in Avar it Avas capable of being enlarged to any 
required limit. Candidates for enrolment Avore 
required to be of an honourable family, to be irre- 
proachable in morals, and to bind themselves to 
observe the laAA’s of justice and morality ; they AA’cre 
required to be of a certain height, and strong, stqiple, 
and vigorous of body. The generally liistoneal 
character of the institution is unquestionable ; and 
it subsisted until the reign of Carbry, son of Corniac 
MacArt, by Avhom the body of Fionna Eirinn was 
disbanded ; and the membei-s, having in conse- 
quence transferred their allegiance to Mocorb, 
king of JIunster, sull'ered an almost total exter- 
mination in the battle of GaA’ra_, 284 A.i). Tliis 
formed the theme of many a bardic jioeni froin the 
days of Oisin (knoAvn in Gaelic legend as O.ssian), 
son of Finn MacCumhail, doAviiAvards. 

The modern Fenian movement adopting Hie 
name of this ancient military association had its 
first seat in America, Avhere the Irish pojiiilation 
had largely increased since the famine of 1840-47- 
Many of the emigrants being drii’cn from their 
homes by arbitrary ejectment, or from inability to 
pay rent, carried Avitli them a sense of wrong; 
oti’iei’s had been sympatlii-sem if not particiiiators 
in the insun’ectioii of 1848; and almost all Avere 
deeply imbned Avith general political and social 
di.scohtent. The most openly active seat of_ tlie 
organisation Avas in the Avesteni states, e.sjieciaU} 
Chicago; but the nioA’oment Aya.s directed from 
NeAv York, and j)osse.«scd ramifications in alnio-t 
CA’cry city of tlie Union. It Avas conducted b.' ^ 
senate, and consisted of ‘ circles,’ each directed bA 
a centre. The duty of the centres Avas to enrol 
membere, Avho bound tliemselve.s, generally b.' 
oatli, ‘to bo faithful to the Irish Republic a-s at 
■pre.<=ent virtually e.stabli.slied ; ’ to instruct aim 
practi.se them in military exercises ; to ra'*b "iims 
for the puiqioses of the association, especially loi tiic 
purcliaso of aims and iiiuiiitionK of Avar; and to 
extend the organisation by every means at tlieir 
disposal. Agents Avere sent into Ireland, and t<i 
the chief seats of the Irlsli poimlation in England ; 
and, opiiortiineh’, the termination of theciAil A\a 
in America set 'fiee a large number of nien Aiiti 
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military training and experience. In this, unlike 
almost all similar movements, pains had been taken 
to exclude the Catholic cler"j% py whom the Fenian 
confederation had from tlie first heeh steadily 
resisted, from all knowledge of its character and 
objects, as well as of the names or number of its 
meinhei's in the several localities. 

By degrees the movement acquired solidity, and 
the British government ascertained that Fenianism, 
however corrupt in some of its sources, and however 
wild and extravagant in its aims, was nevertheless 
a reality with wTiich it had become necessary to 
grapple. The Habeas Corpus Act having been 
summarily suspended, all tlie known leadei-s in- 
Dublin and in the provincial districts of Ireland 
( most of them Irish- Americans ) were at once placed 
under arrest. The ‘Head Centre,’ James Stephens, 
was one of those arrested. The chief journal of the 
conspiracy. The Irish People, edited liy O’Donovan 
Rossa, was suppressed and seized ; additional troops 
were moved into Ireland, and other measures of 
repression were vigorously carried out. Many of 
the prisoners, convicted of treason, were sentenced 
to penal servitude. By these energetic measures 
public tranquillity was maintained in Ireland, but 
the embers of discontent continued to smoulder 
among the poorer peasantry and tlie working popu- 
lation of the towns ; and a certain prestige was 
given to the fallen cause by Stephens’ escape from 
prison. His return and that of other exiles to 
America renewed the agitation in that countiy. 
In the early summer of 1866 a raid was attempted 
into Canada, which proved an utter failure ; and it 
was followed in the spring of 1S67 by an utterly 
abortive attempt at insurrection at home, beginning 
■with the seizure of the castle and military stores 
at Chester. The attempt was defeated by the 
treachery of one of the conspirators. A partial 
insurrection, however, took place in the county of 
Keny ; and a few weeks later a more extensive 
movement wafe attempted in the counties of Dublin, 
Louth, Tipperaiy, Limerick, and Cork. But most 
of the parties dispereed or were made prisonei-s after 
a single night’s campaign. The rest betook them- 
selves to the iuountains, and after a few days of 
exposure and hardship were either captured or 
dispersed. The leaders were tried at a special 
commission held in the spring of the year 1867, 
some being convicted, but none executed ; and tran- 
quillity for a time seemed to be restored in Ireland. 
In September 1867 an attack was made, in open 
day, on a police-van in IManchester ; the officer in 
charge was killed, and the prisonei's, who were 
suspected Fenians, were released. A few weeks 
later a still more daring attempt was made to 
blow down Clerkenwell Prison wall, with the same 
object. 

In 1871 the United States government frustrated 
another Fenian raid on Canada by the appi'ehension 
of its leaders and the seizure of its arras. Later 
developments of the Fenian spirit appeared ( 1883- 
85) in the Skirmishing Fund, raised to promote the 
free use of dynamite for the destruction of English 
public buildings and English commerce, and in the 
extreme party of the Clan-na-Gccel ; and some of 
the ‘ invincibles ’ who were to ‘ make history ’ by 
removing tyrants, as in the Pha'ni.x Pai'k assassin.a- 
tion (1882), had been Fenians. Some also of those 
who were leaders in the Honre Rirle and Larrd 
Lcagrte agitations had formerly been nreirrbets of 
the Irislr Republican Brotherhood. 

See the section on the historj' of Ikelaxd in this work ; 
and J. Rutherford’s Secret Jlistorg of the Fenian Con- 
spiracy (2 vols. 1877). 

FCIUICC {Canis eerdo, famelicns, chama), little 
Africair foxes, of elegant habit and active, corrrage- 
ous dispositioir. The ear-s are remarkably large. 
Fenrrecs are found apparently throughout Africa, 


and are sometimes hunted. In diet they show an 
interesting though not unique fondness for sweet 
vegetable food, such as dates. Quite distinct is 
the decidedly larger African Fox (Otoegon mega- 
lotis). See Fox. 

Fennel (Fcenicnlum), a genus of rrmhelliferons 
plants, allied to Dill (q.v.), but distiirmrished by 
the cylindrical, strongly-rihhed frrrit. 'The flowers 
are yellow. iUl the species are aromatic, and have 
mrtch-divided leaves with thread-like segments. 
The best known is the Common Fennel {F. vul- 
gare), a native of the south of Europe and of some 
parts of England. It is a biennial, 3 or 4 feet 
high, and is cultivated in gardens, chiefly for the 
sake of its leaves, which are boiled, and served rrp 
with ntackerel, with salmon, and occhsionally with 
other kinds of fish, or are employed to form a 
sauce for them. — Sweet Fennel, Italian Fennel, or 
Cretan Fennel (F. diilee), is a plant of much 
humbler grorvth, an annual, mirclr cultivated in 
the sorrth of Europe, but too tender for the climate 
of Britain. The 
young sprouts 
from the root are 
sweeter and less 
aromatic than 
those of Coriimon 
Fennel, and when 
blanched form a 
very agreeable 
salad and potherb. 

The fniit ( seed ) is 
longer and paler 
than that of Com- 
mon Fennel, has 
a more agreeable 
odour and flavour, 
is a favourite aro- 
matic condiment 
of the Italians, 
and is used in 
medicine as a 
carminative and 
aromatic stimu- 
lant. Oil of 
Fennel, an aro- 
matic, stimulant, 
and carminative Fennel (Fomicuhm vidgare) : 
essential oil, is ti, a flower. 

.also made from 

it. — Cape Fennel (F. capelisc), found in the in- 
terior of the Cape of Good Hope, has a thick, 
aromatic, esculent root. — The Panmuhooree of 
India {F. panmorium) is a species cultivated for 
its sweet, warm, and aromatic fruit, which is much 
used as a camiinative, and in curries. — The Giant 
Fennel of the south of Europe is a plant of a 
dillerent genus (Ferula), and abounds in a fetid 
juice; it is indeed closely allied to asafoetida. It 
forms .a favourite food of buffaloes in Apulia, where 
it particularly abounds. The dry, dead stem is 
full of a white pith, which is used in Sicily as 
tinder. 

Fens. See Bedford Letcl. 

Fcnngl’CCk (Trigonella), a genus of Leguniin- 
osm, allied to clover and melilot. The Common 
Fenugi'eek [T./wnttin Grcecuni) is a native of tlie 
south of Europe, and of some parts of A.sia ; it is 
much cultiv.ated in India .as a fodder-plant, and 
derives its name since classic times (Feenum 
Grevcinn, ‘ Greek h.ay,’ of which the English name 
is a conniption ) from its use as fodder in Greece. 
On account of its strong smell it mu-st, liowever, 
be mixed with other plants. The seeds also have 
a strong, peculiar smell, and an oily, hitter ta«te; 
the flour made from them is used for emollient 
poultices, but only in veterinary practice. The 
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seeds of Feniigieek vere fonnerly held in great 
esteem in medicine, and are still largely consumed 
by women in the East, especially in Egypt. An 
Indian species ( T. incisum ) is used as fodder, and 
tlie legumes of another {T. csctilenta) are esteemed 
as food. 

Fenwick, Sir John, was bom about 1645, and, 
after serving in the army, in 1688 entered parlia- 
ment as Tory member for Northumberland. _ He 
afterwards entered ardently into the conspiracy 
known as the Assassination Plot (see Assassina- 
tion), and in ,1696, being committed to the Tower, 
made an artful confession involving several Whig 
leaders in the Jacobite intrigues. _ Since the only 
witness against him had been spirited out of the 
country, the Whig party, furious at these charges, 
secured the passing of a bill of attainder against 
Fenwick, under which he was beheaded, 28th 
January 1697. 

Fcodosin, or Theodosia. See Kaffa. 

FeolTmcnt (infeudare), the oldest and for a 
long period the only method for the conveyance of 
laud known in England. Feofi’ment consisted in the 
formal conveyance of the land from the feoffor to 
the feoffee, the former stating distinctly the measure 
of the estate conferred, whether it was in Fee 
(q.v.), in tail, or for life. Where no mention of the 
duration of the estate was made, the gift was pre- 
sumed to be for life. This conveyance of the land, 
in order to be complete, required to be accompanied 
by Livery of Seisin, which was of two kinds — viz. 
in deed and in law. In the former case, thyiarties 
being actually upon the land, the feoflor, by 
delivery of a twig or a turf, testified his conveyance 
of' the land. In livery in law, the parties being in 
sight of the land, tlie feoflbr referring to the land 
gave possession to the feoffee ‘ in name of seisin.’ 
This mode of feoffment was ineffectual unless the 
feollec entered into possession during the life of 
the feoffor. Livery in deed might be effected by 
attorney ; but livery in law only by the parties 
themselves. When the practice of embodying the 
transaction in a deed was introduced it became 
customary, but not essential, to indoi-se on tlie 
deed the fact that livery of seisin had been made. 
By the statute of Frauds, passed in 1678, it was 
declared that no estate created by livery of seism, 
unless accompanied by writing^ signed by the 
party or liLs agent, should be of any effect, except 
as an estate at 11411. A feofiineiit is now void un- 
less accompanied by deed. Tlie law formerly g.ave 
so great an eflect to a feoffment that a party could 
in some cases convey a greater estate than lie had ; 
the_ parties wronged by his act being disseised of 
their estates unless tliey could recover them by 
entry on the land or by action. But a feoflinent 
now has no tortious operation. Feoffment was 
the form adopted for conveying the legal estate 
in land to trustees or ‘feoffees to uses’ {.see Uses). 
It must be observed that the practice of feoffment 
above described, and which has existed in Eng- 
land from time immemorial, differed materiallj- 
from the old form of inve.stiture in use in strictly 
feudal times, and from that whicli still prevails 
in Scotland. In England the transaction was 
simply a conveyance by the actual holder of the 
land_ to a new tenant, testified by certain cerc- 
nionics, but inquiring no confirmation by the lord 
to comjdete it. In Scotland no tiansfer of herit- 
age is complete without the formal confirmation 
of the superior ; acceptance by the superior, and 
tlie performance of the pecuniar^' sen'ices attend- 
ant on that .accejitance, are still preserved. Sec 
the articles Infeft.ment, Sasine, and Fei'dae 
System. 

Fenc Natiirii* (Lat., ‘of airild n.ature’)i.sthc 
term given by Boman law to tho‘-e animals whicli 


are wild or not domesticated, including game 
animals— deer, hares, pheasants, &c. See Game- 
laavs. 

Ferdausi. See Firdausi. 

Ferdinand the Catholic, V. of Castile, II. 
of Aragon and Sicily, and III. of Naples, ivas born 
at Sos rn Aragon, lOth March 1452, the son of John 
II. of Navarre and Aragon. By his father he ivas 
formally associated in the goveniment of Aragon 
in 1466, and appointed king of Sicily in 1468 ; in 
1469 he married, at Valladolid, Isabella, sister of 
Henry IV. of Castile. On Heniy’s death in 1474 
most of the nobles refused to acknowledge the 
legitimacj' of his daughter Juana (‘La Beltra- 
neja’), and proclaimed Isabella and her husband 
Ferdinand joint-sovereigns, ivho, in 1479, emerged 
victorious from the civil war that ensued. In that 
year also Ferdinand became king of Aragon on 
the deatli of his father, and the two kingdoms of 
Aragon and Castile were united in the persons of 
Ferdinand and Isabella ; the latter, however, as 
long as she lived, maintained control and authority 
in Castilian affaire. The reign that followed is one 
of the greatest in the histoiy of Spain, which was 
in a few years advanced to the firet rank among 
the nations by the military, administrative, and 
diplomatic skill of its sovereigns, and of the dis- 
tinguished body of ministers and generals that 
surrounded them. 

Ferdinand's political talents found plenty of 
scope in the distracted condition of allairs which 
met him on his accession — the kingdom split 
into factions, feuds raging between the great 
houses, and robbery and outrage rife in every 
quarter of the countiy. The ettectual supiircs- 
sion of the banditti' he accomplished by reor- 
ganising the santu hermandad, or ‘holy brother- 
hood,’ a kind of militia-police, composed of the 
citizens and the country-people. 5 loreover, a 
rincipal aim of Ferdinand and Isabella ivas to 
reak the power of the feudal aristocracy, and 
good use ivas made of the hermandad iii canying 
out this design. The establishment of the Inquisi- 
tion in 1478-80, although primarily and inainlv 
intended to further ‘ religious ’ ends, likewise helped 
to lessen the nobles’ influence ; and Ferdinand also 
strengthened his power by vesting in himself and 
his successors the gi'and-niastership of the niilitarj' 
ordere of Calatrava, Alcantara, and Santiago. In 
all his schemes he was ablv seconded by his queen 
and by the celebrated Cardinal Ximene.s. 

The year 1492 was the most brilliant in his reign. 
It opened witli the fall of Granada, which marked 
the end of the long struggle -with the Jloore ; and 
in August Columbus set sail from Palos. Although 
the free exercise of their religion ivas guaranteed 
to the Moore, an edict for the exinilsion of the 
Jews from the conquered kingdom wa-: immediately 
signed ; and, a few yeare after, the privileges 
secured to the Moore' weie treacherou'-ly ■with- 
drawn, baptism or exile being offered as altenia- 
tives. By these two barbarous anil uinyiso nct.s 
the mo.st industrious and civilised inlmbihints of 
the I’eninsula were driven from it. The discovery 
of America, however, for a time gave Sjiain nhiiost 
unchallenged sujneinacy along both .shores of tlio 
Atlantic, and Ferdinand turned his attention to 
European affairs. From I'rancc ho recovered hy 
tinaty the counties of Itousillon and Ceidagtic 
(now the Pvren6es Orientale.s), which his father 
had mortgaged to Louis XL; in 1495 he fonned 
the Holy League, 'with the poiie, the emjicror, and 
the states of Mil.m and A enicc (Ilenrj' All. ot 
England was jiereuaded to enter the league ’’J-'''’'*,-' 
sixteen montlis later), under which Goii'-alvo no 
Cordova ilrove the I'rench out of Naples; and in 
1500-1 the French king was induced to join him in 
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the conquest and partition of Naples, only to he 
oveneaclied the Catholic king, and compelled 
to yield up the kingdom to him entirely three j’ears 
later. 

In 1504 Isabella died, and Ferdinand at once 
had his insane daughter Juana proclaimed queen 
of Castile, and liimself regent ; but Juana’s hus- 
band, the Archduke Philip of Austria, threaten- 
ing an appeal to arms, the king threw up the 
regencj-, and in 1505 manied Germaine de Foix, ' 
a niece of Louis XII. of France. Philip died in 
September 1506, only three months after his land- 
ing in Castile ; whereupon Ferdinand resumed the 
administration, which he retained till his death, 
although his position was greatly changed after 
Isabella’s death, and lie was compelled to I'evei-se all 
his former policy — make an alliance with France, 
and buj^ off French claims on Naples — besides 
being frequently in great straits for money, so that 
he was for some time unable to send the second 
portion of the dowry required to secure the 
marriage of his daughter Catharine with Heniy, 
Prince of Wales. Nevertheless, he took part in 
the famous league of Cambrai formed against 
Venice in 1508, conquered Oran in Africa in 1509, 
and in 1512 seized a favourable opportunitj' to 
make himself master of the long-coveted kingdom 
of Navarre — thus becoming monarch of Spain from 
the Pyrenees to the Kook of Gibraltar. He died 
at Madrigalejo, 23d January’ 1516, and was suc- 
ceeded bj’ his gi'andson, best known in histoiy as 
the Emperor Cliarles V. Ferdinand’s abilitj^ both 
as a general and as a statesman, has been variously' 
estimated ; but at least his skill and shrewdness 
as a negotiator were unsurpassed in an age of 
cunning and unscrupulous diplomatists. A charac- 
teristic anecdote relates that, on hearing of a com- 
plaint made by Louis XII. that he had cheated 
him once, he promptly' answered : ‘ He lied, the 
drunkard ! I cheated him three times.’ Yet to 
Ferdinand and Isabella Spain owes her unity and 
greatness as a nation, and under them the founda- 
tions were laid of the unrivalled and imperial 
influence which, in the brilliant reign of their 
succe.ssor, she exercised over Europe. See Pres- 
cott’s History of the licign of Ferdinand and Isa- 
bella (3 vols. Boston, 1838). 

Ferdinand I#, emperor of Gennany' from 1556 
to 1564, was born at Alcala in Spain in 1503. He 
was the son of Philip I., and brother of Charles V., 
whom he succeeded in the empire in 1556, having 
been pieviou.sly' elected king of the Romans { 1531 ). 
Already, in 1521, Ferdinand had married Anna, 
d.aughter of Ladislaus, king of Bohemia and 
Hungary' ; and when her brotlier Louis fell in 1526 
in battle with the Turks, leaving no issue, he 
claimed the crown in right of his wife. This 
involved him in a long and bloody' struggle irttli 
a rival, John Zdpolya, who laid claim to Hungaiy, 
and wlio, as well as his son Sigismund, was sup- 
ported by Soliman, sultan of the Turks. Ferdinand 
at last gained the upper hand, bought off the Turks 
by a yearly' tribute, and finally secured Hungary' 
and Bohemia to the House of Austria. When he 
was elected emperor the concessions he had made 
to the Protestants caused the pope, Paul IV., to 
refuse to acknowledge him. That pope dying, his 
successor, Pius riL, was more complaisant; but 
the electoi-s resolved that for the future the consent 
of the pope should not be asked ; and this was 
carried out. Ferdinand made several attempts to 
reconcile his Protestant and Catholic subjects, and 
urged, though fruitlessly', the reformation of abuses 
on the Council of Trent. He died in 1564, leading 
the reimtation of a prudent and enlightened ruler, 
and was succeeded by his son ^laximilian 11. See 
Bucholtz, Gcschichtc" dcr Hcgicrimg Ferdinands I. 
(9 vols. Vienna, 1831-38). 


Ferdinand IIi, emperor of Germany from 1619 
to 1637, was bom at Gratz, 9th' July' 1578. He was 
grandson of Ferdinand I., his father being Charles, 
Archduke of Carinthia and Styria, the younger 
brother of Maximilian. His mother, Maria of 
Bavaria, early' inspired him with hatred against the 
Protestants, and he was educated by' the Jesuits at- 
Ingolstadt, along with hlaximilian of Bavaria. It 
is said that at Loretto he took a solemn oath before 
the altar of the Mother of God to reinstate Catho- 
licism as the sole religion of his dominions at any' 
cost. As soon as he succeeded to the government 
of his own duchy of Sty'ria, he set about putting- 
down Protestantism by' force. He attempted the 
same in Bohemia and Hungaiy, of which countries 
he had been elected king during the lifetime of his 
cousin, the childless emperor Matthias ; but though 
at first unsuccessful, and even in danger of losing 
his dominions, he ultimately' managed, with the 
aid of the Catholic League and of the Elector John 
George I. of Saxony', to subdue them. Bohemia 
lost all its privileges, and by merciless hanging, con- 
fiscation of property', and tlie banishment of innum- 
erable families, was reduced to obedience, while 
by’ the introduction of the Jesuits, and rigorous per- 
secution of Protestants, he re-established Catholi- 
cism. His measures were less entirely' successful in 
Hungaiy. Meanwhile Ferdinand had been elected 
emperor of Germany' (1619). The war that had 
already' been begun was now transferred to a 
wider area, and took the character of a religious 
war — the famous ‘ Thirty Y ears’ War ’ ( q. v. ). The 
two imperial generals, Tilly' and Wallenstein, 
were opposed by a confederacy of the Protestant 
states of Lower Saxony, with Christian IV. of 
Denmark at their head ; but the confederates- 
were defeated by Tilly at the battle of Lutter, in 
Branswiok, and forced to conclude peace at Lubeck 
in 1629. Confident in the ascendency which he 
had acquired, Ferdipand in the same year issued 
an edict of restitution for the whole of Germany, 
taking away' from the Protestants nearly' all the 
rights they had acquired by a centuiy of struggles 
and the troops of Wallenstein and of the Lea^e 
were immediately set to work to cai-ry' out this edict 
in several places. But his further success was soon 
arrested by’ the dismissal of Wallenstein, on which 
the diet of the empire at Katisbon had insisted, 
by the opposition of Kichelieu, and by’ the 
arrival upon the troubled scene of the gi-eat Pro- 
testant hei’o, Gustavus Adolphus of Sweden. After 
the murder of Wallenstein, at which the jealous 
Ferdinand connived to his eternal disgrace, the 
imperial commander, Gallas, by' the victoiy’ of 
Nordlingen (1634) detached Saxony' from the 
Syvedish alliance ; but the ability’ of the Swedish 
genemls, for yvhom Austria had none that were a 
match, and the open part that France now took in 
the contest, brought back the balance of victory’ so 
far to the Protestant arms, that ere the u'retched 
Ferdinand died, February’ 15, 1637, he had lost all 
hope of ever attaining the object he had pursued 
with such unreasoning and relentless constancy. 
His reign is one of the most disastrous in history' ; 
for Germany' owes him nothing but bloodshed, 
misery, and desolation. See Hurter, Geschichtc 
Ferdinands II. (11 vols. Schaffh. 1850-64). 

Ferdinand III., emperor of Gennany’ from 
1637 to 1657, was the son of Ferdinand II., and was 
bom at Gratz, 11th July’ 1608. He was not so 
much under Jesuitical and Spanish influences as 
his father. Having accomp.anied the armies in 
their campaigns after the death of Wallenstein, he 
had witnessed the miseries of war, and was inclined 
for peace; but the conflicting interests of the 
individual belligerents hindered any' unity' of view, 
and made it necessaiy to proceed with the stmggle. 
Thus yvas this miserable yvar protracted, ever 
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extending in circuit, and increasing in devastation 
from the growing licentiousness of the soldierJ^ 
At last, in 1643, a congi-ess met at Jliinster to 
arrange terms of peace, which was concluded in 
1648, and is kno^vn as the Peace of Westphalia. _ At 
the diet of the empire ( 1653-54), the last presided 
over by an emperor in person, Ferdinand effected 
important alterations in the administration of 
justice. He died 2d April 1657, shortly after con- 
cluding an alliance with Poland against Sweden, 
and was succeeded in the German empire hy his 
son Leopold I. 

Ferdinand !•, emperor of Austria from 1835 
to 1848, was bom at Vienna, 19th April 1793, 
and died at Prague, 29th June 1875. See Austria. 

Ferdinand I., king of the Two Sicilies, was the 
third son of Charles III. of Spain, and was bom 
12th January 1751. When his father ascended the 
Spanish throne in 1759 Ferdinand, though a minor, 
succeeded him on the Neapolitan throne, under 
a regency, as Ferdinand IV. _ After his maniawe, 
in 1768, with Maria Caroline, daugliter of the 
Empress Dlaria Theresa, he fell completely under 
her influence, and lost all his former popularity. 
The queen and her favourite minister Acton (q.v.) 
niled the kingdom. Ferdinand joined the coalition 
of England and Austria against France in 1793, and 
in 1798 occupied Rome, but soon fled panic-stricken 
before the French to Sicily on board Nelson’s fleet. 
The French thereupon entered Naples, and set up 
the short-lived Parthenopean Republic, but were 
soon obliged to abandon the city and make room 
for the return of Ferdinand, who contrived to 
establish Ids power under the shadow of Nelson’s 
ships. At length, however, in 1801 Ferdinand was 
forced to enter into a treaty with the First Consul. 
A subsequent idolation of this treaty compelled 
him in 1806 a^ain to take refuge in Sicily, under the 
protection of Wie English. A French army marched 
into Naples, and took possession of the kingdom, 
which Napoleon bestowed first on his brother 
Joseiih, and afterwards on Murat. Ferdinand was 
reinstated by the Congress of Vienna, and entered 
Naples, after Iilurat’s flight, in June 1815, and in 
the December of next year united his two states 
into one, and assumed the title of king of the Two 
Sicilies. His queen had already died in 1814. He 
had sworn before his recall to grant a constitution, 
and a popular movement in 1820 compelled him 
to renew his pledge, but with the help of an 
Austrian army the year after he shamefully broke 
his word and established a rigorous reign of despot- 
ism. He died January 4, 1825, and was succeeded 
by his son Francis I., who died in 1830. See J. 
Cordy Jeaffreson, The Queen of Naples and Lord 
Nelson (2 vols. 1889). 

Ferdinand II., king of the Two Sicilies, grand- 
son of the preceding, son of Francis I. by his 
second wife, Isabella ilaria of Sjiain, was born at 
Palermo, 12th January 1810. He succeeded his 
father in 1830, and after a brief period of promise 
soon showed himself as corrupt and worthless a 
king as his prcdccessoi's. His liist wife, a daughter 
of Enimannel I., dying in 1836, he 

married Maria Theresa, daughter of the Arch- 
duke Charles of Austria, and consequently gave 
himself more and more up to Austrian counsels, 
which saw danger for the whole peninsula in liberal 
measures. Henceforw.aril Naples became the scene 
of incessant conspiracy, insurrection, bloodshed, 
and ])olitical prosecutions. Ferdinand yielded to 
the storm of 1848, and granted a constitution to 
both parts of his dominions, bnt the Sicilians mis. 
tnisted, and with rc.oson, the king’s pledges, and 
declared that he .and his family had forfeited tlic 
Sicilian crown. Ferdinand followed the constitu- 
tion so far ns to call the promised national parlia- 


ment together, but quickly dismissed it, impatient 
of any interference ■with his authoritj-. He subdued 
the revolt in Sicily by the inhuman bombardment 
of its chief cities that earned^ him the epithet of 
‘ Bomba,’ which will live in history to his eternal 
dishonour. He now completely set aside the new 
constitution, while all who had taken any part in 
state reforms were subjected to those cruel peree- 
cutions which the Letters of Mr Gladstone in 1851 
held up to the execration of the world. Bomba 
died 22d blay 1859, and was succeeded by his son 
Francis II., the weak and cowardly ‘Bombino,’ 
whose reign of cruelty quickly fell before the '^detori- 
ous enthusiasm of Garibaldi and the triumphant 
progi-ess of Italian unity. See Nisco, Ferdinando 
II. (Naples, 1884). 

Ferdinand III., Grand-duke of Tuscsiny, and 
Archduke of Austria, was bom at Florence, 6th 
May 1769. On his father’s succeeding his own 
brother on the imperial throne in 1790, he succeeded 
to the government of Tuscany. Here he in.augur- 
ated m.any judicial, economical, and legislative 
reforms ; encouraged commerce, founded hospitals, 
and opened up good roads through the state. A 
lover of peacefiu progress, he remained strictly 
neutral in the first coalition ag.ainst France, .and 
was the first sovereign in Europe to recognise and 
tre.at diplomatically with the French Republic in 
1792. Next year the combined menaces of Rus.sia 
and England constrained him to relinquisli his 
neutral policy and become a passive member of the 
coalition formed ag.ainst France, but on the French 
occupation of Piedmont in 1795 he speedily re- 
assumed friendly relations with France. _ In 1797, 
in order to save his states from annex.ation to the 
Cisalpine Republic, Ferdinand concluded a treaty 
with Bon.aparte on most unfavourable terms, under- 
taking to p.ay a war-levy to France, and to transfer 
to the Museum of Pans some of the chief master- 
pieces of the Florentine galleries, among them the 
‘Venus de’ Medici.’ The continued intrigucs of 
France in his st.ates drove him into mi Austrian 
.alliance, which furnished Bonap.arte with a prete.vt 
for declaring w.ar simultaneously against Austria 
and Tuscany. In 1 799 Ferdin.and retired to Vienna, 
leaving tlie French troops in occupation of Tuscany, 
and in 1801, at the peace of Lnntville, he w.as 
forced to renounce all claim on Tuscany. The 
peace of Paris, however, reinstated him in Tuscany 
in 1814, and even restored his .art-treasures, lie 
died 17th June 1824, le.aving his states to his son 
Leopold II. 

Fcrcntiiio, a town of Italy, 55 miles by rail 
SE. of Rome. Portions of its ancient walli^ arc 
built of limestone in the cj’clopean style. Poj). 7079. 

Fci’S’liaiia, a province since 1870 of Russian 
West Turkestan, formerly the khanate of Kholmud, 
lies among the western ranges of the Tian-Sh.an 
mountain comple.x. Area, 28,222 sq. m., four-hftlis 
of which are mountainous, the Tchotkal Mountains 
being in the north, and the Ala-tan and the 1 rnns- 
Alatau chain in the south. The rest of the pro- 
vince consists of the fertile irrigated jilain of the 
SjT Daria (Jaxartc.s), which traverses I'crghann 
from north-east to south-west. Thcinluvbitaut.s arc 
estimated to number 670,000 (538,800 settled agri- 
culturists and 137,200 nomad shepherds), and cmi- 


(the fonner c.apit.al), Marghihin (the prC'Cnt 
capital), Namang.an, and Andijan. 

FcrcniSOll, Ada^I, a Scottish jihilosophcr .and 
historian, was bom June 20, 172.3, at Logicrajt,.in 
Perthshire, of which parish his father was ministci. 
He studied at the univer.'itics of bt Aimteun 
and Edinburgh, and was ajipointcd in 174o for mu 


FERGUSON 


FERGUSSON 


585 


knowledge of Gaelic chaplain to the famous Black 
AVatch, an which capacity he was present at the 
battle of Fontenoy, and is said to have charged the 
enemy sword in hand among the foremost. In 
1757 he succeeded David Hume as keeper of the 
Advocijtes’ Library in Edinburgh, and was next 
appointed professor in the Edinburgh University, 
first of Natural Philosophy { 1759 ), and subsequently 
(1764) of Moral Pliilosophy — a subject mucli moi-e 
to his mind. AVhile holding this office he accom- 
panied the young Earl of Chesterfield (1774) on his 
travels on the Continent, and acted as secretaiy to 
the commission sent out by Lord North to tiy to 
aiTange the disputes between the North American 
colonies and the mother-country (177S-79). The 
state of his health compelled him in 1785 to resign 
his professorship, in which he was succeeded by 
Dugald Stewart, who had previously been his 
deputy ; but he was appointed to Dugald Stewart’s 
own chair of Mathematics, and allowed to discharge 
its duties through Playfair. He next travelled on 
the Continent, and after his return lived a while at 
Neidpath Castle in Tweeddale, then fanned fourteen 
years at Hallyards in the vicinity. His last years 
he spent at St Andrews, where he died 22d 
February 1816. Ferguson gave up at fifty the con- 
vivialities of his time, and reaped the benefit in 
the unusual health and mental vigour he enjoyed 
to the last. Scott and Lord Coclcbum have left 
graphic descriptions of the fine old man that reveal 
a love for his own virtues no less than mere 
admiration for a monument of the pa.st. It was 
in his house that the boy Scott had his one 
memorable glimpse of Burns. Ferguson’s writings 
are his Essai/ on Civil SocicUj (1766), Institutes of 
Moral Philosophrj (1772), History of the Progress 
and Termination of the Roman Republic (1782), 
and Principles of Moral and Political Science 
(1792). His History of the Roman Republic was 
long a standard authority on its subject, was 
translated into both Frencli and German, and was 
recommended by Carlyle in his rectorial address at 
Edinburgh as ‘particularly well worth reading.’ 
See Memoir by John Small (1864). 

FcrgU.Son, James, a self-taught Scottish as- 
tronomer, was born near Kothiemay, in Banff- 
shire, 25tli April 1710. His father being a poor 
day-labourer, he enjoyed only three months of 
instruction at school, and his subsequent acquire- 
ments were the result of his own insatiable thiret 
for knowledge. His natural bent was chiefly 
towards practical mechanics and astronomy ; and 
while keeping slieep, to which he was sent at ten, 
he was constantly busy in mailing models of 
spinning-wheels and mills, and at night in majiping 
the stars with a stretched thread and beads strung 
upon it. After working some years at cleaning 
clocks, making sun-dials, and the like, he took to 
drawing patterns for embroidery and copying 
pictures and prints with pen and ink. He then 
supported himself and his parents by drawing 
portraits, first in Edinburgh, and after their death 
in London ; his leisure time being all the while 
given to making oiTeries, and to other astronomical 
pursuits. In 1748 he began lecturing on astronomy 
and mechanics with great acceptance. In 1761 he 
received from George III. a pension of £50, and he 
was elected F.E.S. two j-eai'S later. He now gave 
up portraits, and devoted himself to lecturing 
I throughout the country, and to writing on liis 
favourite subjects with an assiduity unbroken by 
unhappy domestic circumstances. ' He died in 
London, 16th November 1776. Ferguson’s prin- 
cipal works are Astronomy explained upon Sir 
Isaac Newton’s Principles (1756; 1.3th ed. rertsed 
by Sir David' Brewster, 2 vols. 1811 ), and Lectures 
on Mechanics, Hydrostatics, Pneumatics, and Optics 
(1760; also edited by Brewster, 1805). See the 


Life by Dr Ebenezer Henderson, with an Auto- 
biography (1867 ; 2d ed. 1870). 

Fergiison, Patrick, inventor of the breech- 
loading rifle, was born in 1744 at Pitfour, Aber- 
deenshire, and, entering the army in 1759, served 
in Germany and Tobago. In 1776 he patented his 
rifle, filing seven shots a minute, and sighted for 
ranges of from 100 to 500 yards ; and with it he 
armed a corps of loyalists, who helped at the 
battle of Brandywine ( 1777 ) to defeat the Americ.an 
army. He himself had a chance there of pick- 
ing off an officer, but ‘ let him alone, disgusted with' 
the idea of firing at the back of an unoffending 
individual, who was acquitting himself veiy coolly 
of his duty.’ Next day he learned that the officer 
was Washington. Three years later, on October 
7, 1780, Major Ferguson fell, defending King’s 
Mountain, South Carolina, with 800 militia ag.ainst 
1300 Americans. This affair, which was not unlike 
that of Majuba Hill, turned the tide of southern 
warfare. See James Ferguson’s Two Scottish 
Soldiers ( Aberdeen, 1888 ). 

Ferguson, Robert, the ‘ Plotter,’ was born 
about 1637, ne.ar Alford, in Aberdeenshire, and in 
1662 was ousted as a Presbyterian from the Kentish 
vicarage of Godmershani. As Shaftesbury’s right 
hand, as Monmouth’s ‘evil genius,’ he played for 
ten years a leading part in every treasonable sclieme 
against tbe last two Stuart kings, and twice had to 
flee the kingdom. But after the Revolution, of 
which in 1706 he published a History, he changed 
sides, and conspired as busily for the losing Jacobite 
cause. He died, wretchedly poor, in 1714. His 
younger brother, James, commanded a brigade at 
Blenheim, and died veiy suddenly at Bois-le-Duo 
in 1705. See Ferguson the Plotter by James 

Ferguson, and his Two Scottish Soldiers (1888). 

Fergitsoii. Sm Samuel, poet and Celtic 
scholar, was born at Belfast in 1810, educated at 
Trinity College, Dublin, and called to the bar .in 
1838. He gave himself more to Irish antiquities 
than to law, and in 1867 w.as .appointed the first 
Deputy-keeper of Records in the Four Courts, in 
which capacity his qualities of organisation and 
arrangement were conspicuous. As president of the 
Royal Irish Academy he gave a powerful impetus 
to the scientific study of early Irish art, and its 
Transactions contain many invaluable papers from 
his pen. In 1878 he was knighted, and in 1886 
the genial, humorous, and kindly doyen of Irish 
antiquities passed away. His fine musical and 
spirited poems, which were steeped in the truest 
patriotism, early began to appear in tbe magazines, 
and filled the volumes, Laijs of the Western Gael 
(1865); Congal, a Poem in Five Boohs (1872); 
Poems (1880); and The Forging of the Anchor 
(1883). His edition of Lcabhar Brcac appeared in 
1876 ; his Ogham Inscriptions in 1887. 

Fergusson, James, D.C.L., F.R.S., ‘the 
historian of architecture,’ was born at Ayr in ISOS, 
and after spending some yeare as an indigo-plantor 
in Bengal, explored nearly eveiy comer of India, 
sketching amt studying the rock-temples, which 
were illustrated in his earliest works. His in- 
valuable History of Architecture (4 vols. 1865-76) 
appeared fimt as a Handbooh in 1855. He published 
works on fortification, particularly on the defences 
of Portsmouth, and was a member of the Royal 
Commission on thedoiences of the United Kingdom. 
His other works include The Pedaecs of Ntneveh 
and Persepolis Restored (1851), Tree and Serpent 
Worship (1869), and a History of Rialc Stone Monu- 
ments (1872). He died 9th J.anuaty 1886. 

Fergusson, Robert, a Scottish poet, was bom 
at Edinburgh, 5th September 1750, the third son 
of an industrious clerk from Aberdeenshire. A 
bursary for boys of his name enabled him to get 
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a good education at Dundee gi'amniar-scliool and 
St Andrews Univereity, where he took to uniting 
verses, and discovered his disinclination for the 
clerical life to which he had heen destined. 
Medicine proving equally distasteful, he found 
employment at Edinburgh in the office of the com- 
missaiy clerk, contributing the while to Evddimcnys 
Wccldy Magazine poems which qiiickly gained him 
such local reputation as unhappily proved his rain. 
His society was eagerly souglit, and in that con- 
vivial time he was led into excesses which per- 
manently injured his health. At last he fell into 
a religious melancholy, which became complete 
insanity after an injm-y to the head received in a 
fall down-stairs. He died on the 16th October 
1774, and was buried in the Canongate churchyard, 
where fifteen yeais later Burns, at his own expense, 
erected a memorial-stone with a poetical inscnption 
over his giave. His poems were collected in 1773. 
There are editions by T. Euddiman (1779), D. 
Irving (1800), Robert Chambei's (1840), and A. B. 
Grosart (1851). As a poet Fergusson possessed 
vigoni-, fancy, fluency in versification, and an 
vein. e{ eeiwie l\.\uwevu:,b'itle.eke<li«.\a."iu- 
ation, energj’, and passion. Such poems as ‘The 
King’s Birthday,’ ‘ Braid Claith,’ and ‘Leith Races ’ 
are remarkablj' happy in hitting off the ludicrous 
side of local mannei's'; ‘ The Farmer’s Ingle’ has a 
more lasting interest as the prototype of ‘ The Cot- 
tar’s Saturday Night.’ Bums had an admiration 
for his predecessor entirely out of proportion to his 
merits, and his earliest poetry was written under 
the shadow of ‘ his elder brother in the iMuses.’ 

FergtlSSOli, Sm Williaji, surgeon, was bora 
at Prestonpans, Scotland, on 20th March 1808. 
He studied medicine in the schools of Edinburgli, 
and was subsequently (1836) elected a surgeon in 
the infirmary. But in 1840 he left Edinburgh for 
London, having accepted the chair of Surgery in 
King's College, together with the post of surgeon 
in the hospital attached to the college. In 1866 he 
was made a baronet, in 1867 serjeaiit-snrgeon to 
the Queen, and in 1870 he became jnesident of the 
Royal College of Surgeons, London. He died in 
London on 10th Febniaiy 1877. As a surgeon he 
proved himself a fit rival to Liston and Syme, per- 
forming his operations with great boldness, skill, 
celerity, and coolness. He especially distinguished 
himself in cases of_ stone, cleft palate, diseased leg 
and arm bones, diseased jaw, tumour, and liare- 
lip. See H. Smith, Sir IF. Fergusson, a Bio- 
graphical Slcclch (Lend. 1877). 

FeriiP. the ancient Roman tenn for holy days 
during which political and legal transactions were 
suspended, and slaves enjoyed a cessation from 
labour. Feria3 were thus dies nefasti, the opposite 
of the dies fasti. Days which were consecrated to 
a ]iarticulnr divinity, on which any jmblic cere- 
mony was celebrated, and the like, were feriie. In 
contradistinction to tliese, which were ferae puUiccc 
or jmblic holidays, there were ferae privaltc, which 
were observed by single families in commemora- 
tion of some jiarticular occurrence of importance 
to thcm_ or their ancestors. Birthdays, days of 
purification after a funeral, and the like, were also 
observed ns family ferim. See Fasti. 


the Cni.s.adc.s. — In Bengal the mixed dasceiidants of 
riie Portuguese, while differing only in religion 
from the native.s, are espcciallv disfingnished by 
the title of Firinghis. 

FerislHali. Mohammad Kasim Hixdu Shah 
F iiti.SHTA, or I'KltiSHTAil, a celebrated Persian 
historian, was born towards the end of the ICtli 
century, at Astrabad, on the Casjiian Sea. At a 


veiy early age he went with his father to India, 
where we find him, when twelve years old, at 
Alimednagar, in the Deccan. Here he afterwards 
became captain in the bodyguard of Murtaza Nizam 
Shah ; and -when this king was deposed by his own 
son, Ferishtah went to Bijaimr(998 A.H., loSQ A.D.), 
where the reigning monarch received him with great 
honour. His death is sujiposed to have taken place 
shortly after the year 1612. His m'eat work is the 
Tarihn-i-Ftrishia, or Histoiy- of the Mohammedan 
power in India, which he finished in 1018 A.n. (1609 
A.D.). Twenty yeai-s were spent in its preparation, 
and the number of books used for ana partly em- 
bodied in it amounts, according to Ferishtah him- 
self, to thirty-five. It consists — ^besides a preamble 
or introduction on the Progress of Mohammedanism 
in India, and a final treatise on the geography and 
the climate of India — of twelve dm.sions, treating 
of tlie kings of Ghizni and Lahore, Delhi, tiie 
Deccan, Guzerat, Malwa, Candeish, Bengal and 
Behar, hlultan, Sindh, Cashmere, Malabar, and of 
the saints of India. Written with an impartiality, 
simplicitj’, and clearness rare in an Eastern work, 
this history has became a standard work on the 
subject, into which it was the firat to enter at 
length. Single portions of it u’ere translated by 
Scott and others ; but the whole work,' edited first 
by Colonel Briggs (2 vols. fob Bombay, 1831), was 
also translated Dy him (4 vols. Lond. 1832). 

Fcrinnn'ngli, a county of Ireland, in the south- 
west of the province of Ulster, 43 miles long by 29 
broad ; area, 714 sq. m., of ■which 166 arc arable, 
368 pasture, about 100 uncultivable, and 72 water 
(including Upper and Lower Lough Erne). The 
surface is mostly a succession of mountains and 
hills, cnlminatingin Belmore (1312 feet); the rocks 
include limestone, with many cavities and under- 
ground watercourses, millstone grit, and old red 
sandstone. Some coal, iron, and marble occur, 
The principal river is ■the Erae, ■which traverses 
the county in the direction of its longest axis. The 
soil in the low giounds is a deep rich loain, but 
in the lime.stone and sandstone clistricts it is cold 
and thin. The climate is mild and moist, though 
healthy. The chief products are oat.s, barley, 
wheat, potatoes, turaips, and hay ; the chief ex- 
ports, oats, butter, and egg.s ; and a little coarse 
linen is manufactured. Fermanagh is divided into 
8 baronies and 23 parishes. It returns 2 members 
to parliament. Pop. ( 1851 ) 1 16,047 ; ( 1861 ) 105,708 ; 
(1871) 92,794; (1881) 84,879, of whom 47,228 were 
Roman Catholics. Enniskillen is the county town. 
Among the antiquities are a round tower and St 
Maiy’s Abbey on an island in Lough Erne, Danish 
ratlis, and ruined castles. 

Fermat, Pierke de, a French mathematician, 
rvas born at Beaumont de Lomagne, near Mont- 
auban, in 1601, and at an early jieriod, in con- 
junction ■with his friend Pa-scal, hit upon a veiy 
ingenious mode of considering figurate miiiibers, 
ujion which he subsequently based his doctrine ot 
the calculation of probabilities. Fermat cinj'loycu 
himself gi'catly with the jiropertics of mimbere, aim 
made many acute discovene.s in regaril to B'®*'' 
composition and analysis. He also squared the 
jiarauola in a much simpler way tlian Archimc(le.s 
at an earlier jicriod had done, and made 
other discoveries in geometry. His method of iiiid- 
ing the greatest and least ordinates of curved line.' , 
was analogous to the method of the then unknown 
differential calculus. In addition to hi“ scicntilic 
attainments Fermat po'ses.sed an extmonlinno , 
knowledge of ancient and modern langiinge,'. lie 
died at Toulouse, 12th Jamiarj' 16(w. _ A ^ollcctiOn 
of Fennat’s works ajipcared at Pari.s in 

Fennell ion (Lat. ^.’ 1 “ * 

change brought about in organic hquuls tiie 
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agency of a ferment. Fennents are of two classes, 
soluble and organised. (1) Soluble ferments, or 
zymoses. — This class is of less importance than the 
other. When isolated, the ferments are white, 
amorphons suljstances, freely soluble in water and 
in glycerine, and usuall3' insoluble in alcohol. Thej' 
are found in grain which has germinated (malt), in 
saliva, gastric juice.s, &c., and also usuall3’ occur 
along with organised ferments like 3'east. The 
commonest soluble ferment is Diastase (q^.v.), occur- 
ring in malt. Othere of considerable importance 
are iit3’alin, found in saliva; pepsin, in gastric 
juice; S3'naptase, in bitter almonds; m3TOsin, in 
mustard, &c. These all resemble one another veiy 
clo.sel3' in properties, and all have the power to 
cause substances like starch and cane-sugar to com- 
bine with water, fomiing glucose and analogous 
uncrystallisable sugars, thus : 

Cane-sugar. "Water. Dextrose, Levulose. 

-t HoO = CjHjjOs + 

Diastase converts the starch contained in barley' 
first into de.vtrine, then into glucose or grape-sugar, 
thus : 

Stardi. tVater. Glucose. 

+ HoO = 

The same effects can be produced b3' boiling these 
bodies with dilute acids. Soluble ferments act 
most rapidh' at a temperature of 75° C. (167° F.), 
and are destro3-ed 113' boiling. Their action is im- 
peded or entirel3' stopped by man3' substances such 
as borax, citrio'and tartaric acids, and some anti- 
sentics ; on the other hand, prussic acid, mercurial 
salts, alcohol, chloroform, ether, and essential oils 
have little effect on soluble ferments. 

(2) Organised Ferments. — The chemical changes 
induced these always depend on the life-process 
of minute organisms ( see Germ Theory ) which feed 
upon sugar or other substances in solution, and 
excrete tlie product of the fermentation. Ferment- 
ation nearty always consists of a process of break- 
ing down of complicated organic substances like 
sugar into simpler ones like alcohol and carbonic 
acid. Ec6nomicall3’, alcoholic fermentation is of 
far greater importance than 0113' other. It is 
caused b3' tlie so-called 3'east-plant ISaccltaromyccs 
vcrcvisicc) in solutions containing uncrystallisable 
sugar (glucose). The sugar ma3' be originall3’ in 
various forms. In malt extract for beer it exists 
as glucose or dextrine ; in grape-juice for wine 
manufacture, chiefl3' as glucose ; in potatoes for 
making potato-spirit or ‘ marc,’ as starch ; or, 
finall3', as cane-sugar itself. The latter two, when 
fermented, are first converted b3’ the soluble fer- 
ment whieli accompanies yeast into glucose, and 
that is then transformed 03' the yeast itself into 
alcohol, carbonic acid gas, and small quantities of 
gl3'cerine, succinic acid, and other substances. 

Brewers’ 3'east contains an enonnous number of 
one-celled organisms {Saccharomyces ccrcvisiw), on I 
wliich its activity entiiel3' depends. Under the | 
microscope these are seen to be colourless, nearl3' 
transparent, roughl3' splierical bodies of a diameter 
of about 0'00035 inch. When the conditions are 
favourable — i.e. nourishment plentiful, and tem- 
perature ,about 80° F., the yeast-cells multipl3' ver3' 
rapidl3' 1)3' budding. When food is deficient the3' 
ma3’ multipkv by the formation of spores. Fer- 
mentation of giape-juice to form wine depends on 
organisms of the genus Saccharomvees, of which 
there are 1110113- species not 3’et veiy sharpl3' defined. 
Tlie various species are found in difterent kinds of 
wine must, or even in different positions in the same 
formenting-vat. 

Putrefaction and rotting are ver3- much akin to 
fermentation, and all depend on the presence and 
growth of minute organisms. 

The folloiring are some of the varieties of fer- 


mentation which possess considerable importance 
or interest : 

Acetous Fermentation. — It has long been knou-n 
that wine under certain circumstances absorbed 
ox3-gen from the air and turned into vinegar. This 
is now known to be due to the conversion of the 
alcohol into acetic acid b3' an organism, the Myco- 
derma aceti. The wine is allowed to trickle slowly 
through baiTels filled with beech-shavings, through 
which fr^li vinegar has previously been poured in 
order to impregnate the shaVings with the ‘ mother 
of vinegar,’ which contains the M3'codenna. Under 
the microscope the M. aecti appears as very minute 
elongated rods (diameter about 0 '00008 inch) united 
into chains. 

Lactic feiinentation is the cause of the souring of 
milk. It is caused 03- a definite rod-like organism 
or bacillus, -which reaches the milk ft om the air. 
The life-conditions of this ferment are almost the 
same as those of the 3'east ferment, but there 
are certain substances attacked 03- the one and 
not b3' the other, and vice versA. During lactic 
fermentation the sugar of milk is converted into 
lactic acid, which lUtimately causes the curdling 
of the milk. 

Butyric Fermentation. — This is one of a large 
number of processes of fermentation usually' roughT3- 
classed as putrefaction, on account of the foul smell 
jiroduced during the action. It is caused b3' an 
organism (Fermentum butyrievm) which has the 
power of breaking down such substances as sugars, 
starches, tartaric and citric acids, and albumenoid 
substances, producing butyric acid and carbonic 
acid. 

Ammoniacal Fermentatioii is also one of the 
processes which fonn part of putrefaction, hlost 
organic substances containing nitrogen yield 
ammonia as one of the products of putrefaction. 
This process is of great importance in nature, as by 
it nitrogenous animal matter, contained in manure, 
is converted into salts of ammonia, which can be 
absorbed b3' eartli. The3' are then acted on b3’ the 
nitrifying organism which is found in all fertile 
soils, ‘and b3' it slow]3- oxidised into nitrates, which 
can then be absorbed b3' the roots of plants. 

Conditions of Fermentation. — As all fermentation, 
except that produced b3' soluble ferments, is caused 
1)3' living organisms, the oftivmm conditions of 
fei'mentation are ( 1 ) sufficiency of nourishment 
and moisture; (2) temperature about blood-heat 
(98° F.); (3) absence of poisonous substances. 
Deficiency of nourishment or water ma3’ kill a fer- 
ment, or nia3' cause it to fonn spores, which then 
resist dr3’ing, and ma3' even exhibit vitality after 
boiling, whicli is instantl3' fatal to all active fer- 
ments. A low temperature renders ferments in- 
active, a temperature much above 100° F. is fatal 
to their life. All antiseptic or disinfectant sub- 
stances (see Antiseptics), such as corrosive subli- 
mate, chlorine, fumes of burning sulphur, eucal3'p- 
tus-oil, act 1)3' impeding or destro3'ing the life of the 
ferments. Man3' of the products of feniientatioii 
are themselves antiseptics, as in the case of alcohol, 
so that alcoholic fermentation always arrests itself 
when the spirit has reached a certain strength. 
Some ferments cannot live in presence of air, others 
require it ; while others again are indiflerent to 
it. For further infonnation, see Fermentation, by 
Sehiitzenberger (Inter. Sc. Series), and the article 
‘ Fermentation ’ in Thoiqie’s Dictionary of Ajiplied 
Chemistry. 

Fermented Liquors are alcoholic beverages 
made 1)3' fermentation of saccharine fluids and 
juices ; the principal being the diflerent kinds of 
ale or beer, made 1)3- fermentation of an infusion 
of malt — chiefly' of barley, but also sometime.s of 
other kinds of grain — and icinc, made by- fermenta- 
tion of grape-juice. Cider is made by fermentation 
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of the jnice of apples; ^cn-y, of tliat ofpeare •, palm- 
wine, by fermentation of .tlie sap of dilTeient kinds 
of palm.- ' Fermented liqnore, commonly called 
wines, are also made' fit 3 ni the juice of various kinds 
of fniit, as currant-wine frdni that of the red cur- 
rant ; and from the juice of sbnie roots, as parsnip- 
wine from that of the parsnip, Ntc. The sap of the 
American Aloe, or Agave (q.V.l, yields the fer- 
mented liquor called Fulquc, much used in Jlexico. 

' A wine Ls made from the sap of the birch, and that 
of some other trees' is used for a similar purpose. 
Mead is a fermented liquor made from_ honey. 
From every fermented liquor a kind at sjnrit may 
be obtained by distillation. See Beer, WiiCE, &c. 

Ferino, a town of Italy, is situated on a rocky 
height 4 miles from the AjJriatic, and 36 SSE. of 
Ancona. It is well built, is surrounded with ancient 
walls, and has been the seat of an archbishop since 
1589. Formerly Feimo possessed a univemity. 
Pop. 6692. Its port, Porto San Giorgio (pop. 3114), 
on the Adriatic, has some trade in coi-n, silk, and 
wool. In the immediate vicinity of Fermo are the 
ruins of the ancient Firmmn. 

f’ermoy, a ci’ean, weif- built town in County 
Cork, Ireland, on the Blackwater, 19 miles NE. of 
(lork city. Its origin dates from the 12th century, 
when it was the seat of a Cistercian abbey; but the 
present town was the creation of a Scotcli mer- 
chant toward the close of the 18th century. It con- 
tains a Catholic cathedral, St Colman’s College, and 
bai'racks for 3000 men. The river is crossed by 
a noble stone bridge, erected in 1806. The town 
has a trade in (lour and agricultural produce. 
Pop. (1861) 8703; (1881) 0454. 

Fern. See Ferns. 

Ferilj Male, Aspidium(Ncphrodinm)Jilix-mas, 
a name given by old herbalists in contrast to the 
Lady Fern, Asplcnium (Lastrwa) fiUx-feeniina, 
which, from the aspect of their foliage and common 
association in woods, they imagined to represent 
the two sexes. The large subten-anean rhizome 
contains a volatile oil, to which the long-established 
medicinal value as a vermifuge (particularly in 
tapeworm) is due. 

Fevn, Sweet [Comptonia asy(cn?/bb'a), an ill- 
named shrub of the sweet g.ale order (Myiicacere) 
(see Candleberrv), a native of the mountain- 
ryoods of North America, forming a small bush with 
linear, pinnatifid, fern-like leaves. Its leaves have 
a powerful aromatic fragrance when rubbed. It is 
tonic and .astringent, and is used as a domestic 
remedy for diarrhoea. 

Fcrnainliiia, a port of entry and c.apital of 
Nassau comity, Florida, on an island 28 miles 
NNE. of Jacksonville, forms a terminus of the 
railway connecting the Atlantic with the Gulf of 
Mexico, and has a considerable transit trade with 
the West Indies, Charleston, and Savannah, its 
sliipments of lumber exceeding 109,000,000 feet in 
a year. It is the seat of the episcopal bishop of 
Florida, and a popular bathing resort. Pop. 2562. 

Fcriiaurto IVoroiiIin* an island of Brazil, in 
the Atlantic Ocean, in 3’ 50' S. hat. and 32’ 25' W. 
long. About 5t miles long by IJ wide, and of 
yolcnuio form.ation, its general elevation is COO to 
700 feet. It is well cultivated by the Brazili.an 
convicts, some 2000 in_ number, who inhabit it. 
Oil its north-east point lie several smaller isl.ands. 

Feriianrto Po, an island on the west coast of 
.•Vfrica, in the Bight of Biafra, with an area of 671 
sq. m., forms geologically a continuation of the 
Cameroon Mountains of the mainland. The island, 
oblong in shape, with steep, rocky coast.s, and dis- 
posed in a NNE. ilirection, is bisected l)y 2’ 39' N. 
lat. Its northern half is almost entirely ocenjned 
by the volcanic peak (9300 feet) known to the 


English as Mount Clarence, to the Spaniards .as 
Pico Santa Isabel; and its southern half contains 
a short range lying E. and W. The island is covered 
with luxuriant vegetation. The average annual 
temperature at Santa Isabel, thetraintal (pop. 1500), 
is 78° F. The island is inh.abited by the Bubis, a 
Bantu tribe, who number 20,000 to 25,000 in all, 
and by some negroes. Maize and yams, cacao, 
coffee, palm-oil, and palm-wine are the principal 
products. Discovered by the Portuguese Fernilo 
do Pao in 1472, the island has belonged successively 
to Spain (1777-1827), England, and Spain (since 
1841). See Bulletin Pai-. Geog. Soc. (1886). 

Fcrncy, a village of 1131 inhabitants, in the 
French department of Ain, 44 miles NW. of 
Geneva, and 2 miles W. of the lake. It is cele- 
bi'fiited as the place where Voltaire (1694-1778) 
resided during the bast years of his life. He pur- 
chase'd the est.ate in 1758, and from that time was 
known variously as the seigneur, the philosopher, 
and the'^patriarch of Fernej\ During these years 
Voltaire ^acted as a dictator of letters throughout 
French-speaking Europe, and his chateau was a 
kind of pilgrimage resort lor a]) sorts and cosditioas 
of litei’ary and political celebrities. 

Ferns {FUiccs)^ as the most abundant .and 
beautiful, most v.aried and typical class of higher 
( i. e. Vascul.ar) Cry pto- 
g.ams, are of special 
interest alike to the 
boranist, the horticul- 
turist, .and the lover 
of nature. While Lin- 
najus included under 
his Filices all the 
Vascular Crypto- 
gams, since Jussieu 
the eqnisetums, rhizo- 
carps, club-mosses, 

.and selaginellas have 
been separated off as 
distinct cl.asses (see 
Horsetail, Rhizo- 
OAitrs, Lycopodiu.vi, 

Selaginella, Iso- 
ETES), as luave more 
recently also the 
Ophioglosseaj (see Moonwort) 

Since what we familiarly call the fef 



Fjg- 1- 

Germination pf ProthnUium : 
A, spore; B, geVniinafitiK spore; 
C, under surfaco.of protlialiiiira, 
showing archegoil(a> «; aiilhc- 
ridia, 1>; rhizoid.?, i 


plant Ls 



Pig. 2. 

A— I), nrehegonia ; A— C, longitudinal sections; D, ttniisvcrsc 
section ot nock; p, pnithallium ; ii, neck of nrclicgnninm ; c, 
neck r.anal cells ; r, venlcrof arclugoninm ; c', ventral caiual 
coll : 0, oospliero'. E— G. antlicridia In transverse section ; ;>, 
protlnllimii ; n, antlicnillnm : s, .sjjonnatocylcs. II, spenna- 
toroids, s’, escaping from their vtsicle, v, which contain 
starch grain. 

only the .spore-be.aring memher of an alteniation 
of generations, it is convenient for the compre- 
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hension of the life-history of the group, and still 
more for comparison with that of the other above- 
named Vascular Cryptogams, and of these with 
Gymnospei-ms (q-v-) and Phanerogams (q.v.), to 
begin with the familiar fern-spore, and trace its 
history round to the spore again, altliough neces- 
sarily only in the briefest outline. In fig. 1, A, this 
double-walled and characteristically formed and 
marked spore is represented ; in B it is germinat- 
ing into a short filament which soon broadens into 




Fig. 3. 

A, fertilised oosphere, showing first a, 
and secondly o, ^ivision-walls, map- 
ping out the inclination of gTo\\i;h 
of the stem, s; foot,/; root,r; and 
firstleaf, 1. B, embryoat later stage. 
C, vertical leaf-stalk through prothal- 
lium, p; a young fern,/; firstleaf; 
s, stem ; r, root. D, prothallium 
with young fern attached to it. 


a thin, fiat, bilobed cellular >>7 

expansion, the prothallus, C. 

This develops unicellular root- 
hairs from the under surface, 
and grows to a si 2 e_ varying on the average from 
fth to gth of an inch in diameter, resembling 
most nearly a small thallus of Liverwort (q.v.). 
It leads a perfectly independent existence, usually 
for several months, but sooner or later develops 

organs of sex, of which both are most com- 

monly present upon the same protliallus. Near 

the apex of 
s the prothal- 

female 
organs or 
^ o-''’ohegonia, 

each arche- 

5 gonium be- 

^ 1 ing a flask- 

ofTellfTf 

• -- deepest cen- 

I IB 

• •xL/ larges great- 

Iv to become 

„,,hUgU/// , the ovum. 

|S Y body of 

/ “ \ ® while those 

" ' above it 

„. undergo 

,. , , mucilagin- 

A, section along Rhizome of Aspidiuiii, show- Q^g (Jewener- 


,. , , mucilagin- 

A, section along Rhizome of Aspidiuiii, siiow- „„„ npcpnpr 
ing vascular bundles, r; stages of leaf 
development from apical buds to dead leaf fvtion anu 
stalk, a— i;; scale hairs, s; and roots, r, disappear, so 
B, transverse section of fem-rhizome, show- leavin" the 
ing outside the smaller bundles, t/; passing „q_t. nf 
out to the leaves and main bundles, v. Tlie 2®^, 
anastomosing of these, forming the netted flask as an 
cylinder, is shown in elevation in C. D, tip open way of 
of developing leaf of Ceratonteris ; s, apical ninoc« t-n tlm 
cell ; h, lateral lobe of leaf. E, longitudinal ^^^cess xo me 
section of root-tip of Pteria ; s, apical cell, irom 

developing root^cap below. the exterior 

(fig. 2, A-D). 

The male organs {anthcridia) arise as epideimic 
papillaj among the root-liair.s, and segment into 
spheroidal groups of cells inclosing a large central 


cell, which soon segments into a group of smaller 
cells (see fig. 2, E-G). These undergo rejuvenes- 
cence, and escape in the ciliated state as free-swim- 
niing antherosoids, which ( the prothallus growing in 
damp situations) find their way towards the arche- 
gonia. One antherozoid suffices to fertilise an 
archegonium, and, however many archegonia may 
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Fig. 5. 

A, Under-side of n leaflet of Aspidium flUx-mas, with sort, i. B, 
transverse section, with a sorus consisting of tlie sporangia 
in different stages of development, a—f, and the indiisium, i. 

C, sporangium, with annular lip-cells, Ic, and paraphysis, p. 

D, development of spores from mother-cell, a. 

he fertilised, the smallprothallus is onlj' able to bear 
a single fem-plant. Trie fertilised ovum segments 
into four portions ( fig. 3, A-B ) of which two segment 
to form the so-called foot, by which the young feim 
remains for a time attached to and supported by 
the parent prothallus (fig. 3, C) ; another goes on 
dividing to tomi the first root, while the remaining 
one gives rise to the stem and leaf. As the fern 
gi'ows up it soon exhausts the prothallus, which 
dies off and disappears, and the fern giadually 
assumes the familiar vegetative development char- 
acteristic of the group. 

Tlie fern-stem giows forward by an apical cell 
( fig. 4, D ) ; the root tip, too, has its apical cell, which 
also develops a root-cap (fig. 4, E). In tlie mass of 
embryonic tissue produced by the segmentation of 
the apical cell we 
soon distinguish r. 

(ft) an external Vy 


soon distinguish i, 

(ft) an external Vy 

dermatogen layer 
which gives rise 
to the epideniiis 

and its out- .v ,A 

growths. (&) in- 

teraal strands of 

tissue of which 

iiianj' cells under- 

go characteristic 

modifications and 

give rise to the 

future fihro-vas- 

cular bundles, the 

whole lying im- 

bedded in (c) the t 

less modified ' z k 

ground tissue, G- 

which for the Tassclled variety of Jfale Fern (A. 

Jflix-mos, var. Cristata). B, Fertile 
most part le- frondofRoj-al FemfOsmundartyaiis). 
mams parenclij'- 

matous, but may in part become lengthened and 
liardened (as sclerenchyniatoiis and prosenchy- 
niatous tissue), mainly for the purpose of in- 
creased mechanical strength. The fibro-vascular 
bundles form a meshwork anastomosing where 
bundles are given off into the leaves ; tlicj' are 
closed and definite — i.e. contain no cambium and are 
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consequently incapaUe of continueil gi-owth, save 
Ijy aduition in length at the jjrowing-point. Their 
structure is concentric, the bast surrouncUng the 
wood. Tlie axis forms most commonly a short 
root-stock; this, however, in some genera grou-s 
erect to a considerable height,'giving us the char- 
acteristic and beautiful somewhat palm-like type 
of vegetation of the tree-ferns (see Tree-fern). 
The leaves are developed in a close spiral succession 
just behind the growing-point, and are of slow 
growth, usually requiring two yeare to develop. 
Even in the expanded leaf growth may continue 
for a long time, the indefinite growth of the twin- 
ing leaf of Lygodium being only the extreme case 
of this. Their characterLstic circinate vernation — 
i.e. inrolled spiral or crozier-like folding in the bud 
— is veiy characteristic, and, as this must aiise by 
a gi-eater growth of tlie doreal than the ventral 
surface, so the expansion of the leaf can be readily 
observed to be due to the temporary reversal of the 
disproportion, equilibrium being only reached with 
maturity. The leaf is sometimes entire, but is 
more frequently pinnate, bipinnate, or decompound : 
this arises, however, in a totally difterent way from 
the pinnation of the leaves of phanerogams (see 
Leaf), being due to a dichotomy with unequal 
development of either fork alternately. The leaf- 
stalk or rachis is thus a false axis. The mode of 
origin is well revealed by reference to those tasselled 
varieties (fig. 6, A) which so frequently appear in 
widely distinct species in cultivation, exuberantly 
vegetative conditions admitting of the almost equal 
development of many successive secondary axes. 

The proce.ss of asexual reproduction is in most 
ferns carried on by all the leaves indifferently 
(whence the attempt formerly so prevalent, but 
botanically unnecessary, to distinguish them from 
ordinary leaves as fronds). In many cases, how- 
ever, this becomes restricted to particular portions 
of the leaf, apical in the common royal fern 
( Osmnnda rcgcdis, fig. 6, B), or median as in 0, inter- 
riijjta, or even to special fronds, as in the common 
hard fern {Bkchnum spicant) or the pareley fern 
{Allosonis crispns). In such cases the vegetative 
development of tlie spore-bearing fronds is of couree 
greatly checked, and we have a distinct foreshadow- 
ing of the stamens and carpels of the plianeroganis 
(altlioiigh the spores have not as yet themselves 
acquired any character of distinct se.x, mucii less 
the sporangia and the leaves which bear them). 
Tlie fern may also exceptionally bud directly from 
the prothallus witlioiit archegonia {apogamy), or 
the prothallus from the frond without spores 
(aposporg). JIany fenis (particularly asplcniiims) 
also multiplv directly by budding upon the fronds. 

At fig. 5, A, we have a fertile pinna of the common 
male fern (a name which of conr.se refers merely 
to an old_ misinterpretation of the contra.st of its 
rough foliage with that of the lady fem ), showing 
the patches of .spore-cases, or sori. The same 
figure ( B ) gives a section of a sorus, with developing 
sporangia under its epidennic cover or indnsiiim. 
1 hese are simply multicellular epidermic hairs, B, C, 
of which the cential cell of the head segments and 
re-segments into spores (D). The .spore-case is 
ruptured when ripe in various way.s at once of 
practic.al interest and of high systematic import- 
ance, and the spores arc thus dilfused in great 
numlieis to take their scanty indii'idual chance of 
germinating as new prothallia. 

Systenmtists yaiy somewhat ns to the orders 
into which to divide this very large class, which 
includes about 70 genera and about .1000 liiing 
.species, besides a great number of extinct fonns. 
A convenient enumeration of these, however, may 
be taken as follows : 

-•1. S))orangia thick-walled and without ring, 
arising in the leaf-tissue, and not as epidermal 


hail's (trichomes). I. Marattiacere — i genera, 
with about 30 species in tropical America, Asia, 
and Oceania : Marattia, 10 ; * Angippteris, 7. 

JS. Sporangia epidermal, with ring, (a) Pdng 
indistinct. II. Osmundaceaj — 2 genera, 11 species, 
scattered through all regions : Osmnnda, 7 (see 
Royal Fern); Todea, 4. (6) Ring well devel- 
oped; 6 orders, distinguished by details of spor- 
angial structure — viz. III. Schiza'acea ; — i genera, 
tropical : Schiztea, 14 ; Antimia, 30 ; Lygodium, 
30; Mohria, 2. IV. Gleicheniaceai— 3* genera, 
tropical, 40 species : Gleichenia, 8 ; Mertensia, 30. 
V. Hymenophjdlaceaj (see Filjiy Ferns)— 3 
genera, 200 species, chiefly tropical ; Hymeno- 
phjdlum, 80 ; Trichomanes, 90. VI._ Cyatheace.v, 
chiefly Tree-ferns (q-v.) — 6 genera, with about 170 
species, chiefly of southern tropical and_ wanii 
temperate zones : Alsophila, CO ; Hemitelia, 30 ; 
Cyathea, 40; Cibotium, 6; Dicksonia, 20. Yll. 
Parkeriacere— 2 gener.a, with only 2 species, 
Ccratoptcris thalictroidcs, eaten as a vegetable 
in tropical Asia, and Parlceriu ptendioides, found 
swimming in tropical American watere. VIII. 
Polypodiacea?. while the preceding families con- 
tain only tlie genera above named, or at iiio^t 
one or two others, the Polypodiacea; constitute tlie 
great majority (nine-tenths) of the whole group, 
and are 'widely distributed through all regions of 
the globe, although chiefly in warm climates. Of 
their families and leading genera a brief sunmmry 
is therefore convenient. 

(1) Sorus not covered by indusium. (n) Acros- 
tichaceie, with spoi'angia uniformly scattered upon 
the back of the frond or part of it — 3 genera, 200 
species, mostly tropical American, East Indian, 
and Australasian : Acrostichum, 170 ; Platy- 
cerium, 5, of which some species are cultivated, 
the stag’s-horn ferns familiar in greenhouses. (6) 
Polypodiacea’, or Polypodies (800 species), with 
sori variously arranged, (i. ) Sori in streaks follow- 
ing the veins : Gymnogramme, 74, of wllich_ G. 
chrysopliylla and (?. tarfarea, both West Indian, 
are cultivated as the Golden Fern and Silver 
Feni, names which well describe the charactcri.riio 
beauty of the mealy wax which is so copiously 
secreted by glandular epidermic cells as to_ cover 
the lower surface. Sori in round or elliptical 
patches : Polypodium, 150, mostly tropical (sec 
Polypody); Phegojiteris, 70 (Beech Fern). Son 
linear : Ceterach, of whicli the common Scaly 
Fem, C, ojjidnamm, was long in repute as an 
astringent medicine, (ii.) Son along the edge of 
the frond : may be continuous and uncovered 
(Notochlrena), or covered by a false indusimu 
produced by the infolded edge of the frond, which 
IS continuous in Pteris, 120 (see Bracken), dis- 
continuous in Allosorus, .14 (Parsley Fern), while 
in Adiantum, 108 (see Maidenhair Fern), the 
patche.s of sori are developed upon an inturned edge. 

(2) Sonis covered by indusium. (c) .Aspleni- 

ace;e, or Spleenworts (400 species), mostly tro])ical, 
with long or linear sori, with indusium arising 
laterally from above a vein : Blechnum, 50 (the 
Hard Fern); Asplenium, .100 (the Spleenworf-s); 
Scolopendrium, 8 (see IIart’s-tongue). JJipia- 
ziuni esenlcntuni fumi.she.s an edible rhizome in the 
East Indies, (d) Aspidiaccic, or Shield Ferns (2.70 
species), with doi'sal sori of rounded shape,_witli 
sliield-shaped or kidney-shaped indusia : Asj)idiuni 
(Nephrodium), a large genus (220 species), includ- 
ing the Male Fera (see Fern, M.vle) and many 
other well-known forms. Minor genera are Cy.'-toi;- 
tcris, 9 (the Bladder Fem) ; M'oodsia, 11 ; Struthi- 
opteris, .1. (c) Davalliacere, with spomngia on a 

tooth, or in a furrow of the leaf edge — ^ b'cnera, 
with 200 .sjjccies, almost all tropical : IJavalha, 11— 

* TJic numls^r? following pericric JAiiJCS indlc.nte tljc njiptoxl- 
inatf iiumbir of Known sinjcJei. 
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Fossil Forms. — We liave a few fossil ferns even 
from the Silurian strata (Eopteris), while the Car- 
boniferous rocks have yielded about 200 species, 
of which some were tree-like ( Protopteris, Caul- 
opteris, Pecopteris, perhaps also Neuropteris), while 
others ( Sphenopteris, Hymenophyllites, &c. ) appear 
to have formed great part of the undergrowth of 
the Carboniferous forest. Their remains also appear 
tlirough .the Secondaiy and Tertiary formations, 
approximating more nearly to those of our own 
day, and in the Tertiary indeed sometimes refer- 
able to existing genera (Alsophila, Lygodium, 
Osmunda). See P-4.l.eontology (Vegetable). 
From the imperfect preservation of the sori and 
sporangia, the precise systematic position of fossil 
ferns can rarely with much certainty he determined. 

Uses of Ferns. — Like other perennial stems and 
root-stocks, those of ferns contain a store of starch, 
and this becomes in many species of economic 
importance to communities which have not reached 
the agricultural stage. Foremost among these is 
rhizome of Ptcris esctdenta, the Tara (q.v.) of the 
Maoris, to which may he added Aspidiiim edulc 
of Nepal, while the Cyatliea medullaris in New 
Zealand, Angioptcris crecta in the South Seas, and 
other tree-ferns yield a kind of sago. Survii’als of 
this use of ferns, or reversion to it in time of 
famine, also occur among move advanced peoples 
(see Bracken), and developing fern fronds are occa- 
sionally still eaten as a kind of salad in northern 
countries. Before the epoch of chemical manu- 
factures the common ferns were a convenient 
source of potash, and their fronds are still often 
gathered as heddin" for cattle. Their astringency 
gave them also a place in medicine, but the syrup 
known as Capillaira (see M.videnhair) and the 
occasional use of male feni as a vermifuge alone 
survive in modem pharmacy; The characteristic 
beauty of their foliage has, however, given them in 
recent times a place in horticulture so important, 
especially in England, as to he sometimes compared 
to the historic Tulipomania (see Tulip) itself. 
The hardy ferns succeed well on shady rockwork, 
and the exotics under glass ; their propag.ation, 
either by division of the root-stock (Davallia, &c.) 
or by sowing tolerably fresh ripe spores in saucers, 
kept moist and shaded under a gl.ass (Pteris, 
Adiantum, &c.), is also easy. JIany can be grown 
under a large bell-glass in rooms, or better in 
Wardian cases. 

Various superstitions attach to ferns — the root 
of some kinds, for example, was in some places 
credited with the power of opening locks. By 
‘ watchin" the fern ^ in solitude during the night 
of St John’s Eve (24th June) one might hope 
to meet fairy benefactors, and receive a purse of 
gold ; but the most widespread superstition is that 
fern seed, properly gathered, rendeis the bearer in- 
visible. On the same eve of St John the fern puts 
forth at dusk a small blue flower, which soon dis- 
appears ; and the wonderful seed, quickly ripening, 
falls at midnight, and should be caught in a white 
napkin. Fem seed is in some places a ‘ wish,seed,’ 
enabling the hearer to attain his utmost wishes. 

For guidance to the abundant literature on ferns, see 
Goebel’s, Van Tiegbeiu’s, or other te.xt-book of botany ; 
the several works on ferns by Sir 'W. J. Hooker ( British 
Ferns, Garden Fanis, Filiecs Exotica:, Species Filicmn); 
Heath’s works (The Fern World, Fern Paradise, Fern 
Portfolio); also, for systematic studies, Smith’s HiatoriVe 
Filictim ; or general, for beginners, Moore’s ^rihsAF'crns. 
A convenient source of information as to particular genera 
and species and their culture is Nicholson’s Dictionary of 
Gardening. 

Fcr Oliiriste is a mineralogical tenn applied to 
a variety of anhydrous red oxide of iron, Fe-^Oj, 
otherwise called Specular Iron Ore. See IRON. 

Fcrozaliad, &c. See Firoz.4b.4b, &-c. 


Ferrandi'na, a town of Italy, on a height 
above the Basento valley, 43 miles ESE. of Potenza 
by rail. Pop. 7325. 

Fcrrar, Nicholas, horn in 1592, at fourteen 
entered Clare Hall, Cambridge, of which in 1610 
he was elected fellow. He studied medicine, and 
travelled five years on the Continent (1613-18), 
then engaged in the business of his father, a 
London merchant, and in 1624 was retumed to 
■ arliament. But in 1625 he retired to Little elid- 
ing in Huntingdonshire, and founded there the 
religious community familiar to eveiy reader of 
Mr Shorthouse’s John Inglesant ; ne.xt year Laud 
ordained him deacon. With his brother and 
brother-in-law and their families the community 
numbered some thirty pereons, who with constant 
services and perpetual prayer combined the occu- 
pation of fine bookbinding. Nicholas himself died 
on 4th December 1637, worn out by asceticism ; 
hut the ‘Arminian Nunneiy,’ which received two 
visits from Charles I. (in 1633 and 1642), was not 
broken by the Puritans till ten years after his 
death. See the two lives of Ferrar, one by his 
brother John, edited by Mayor (Camb. 1855). 

Ferrara, a city of Italy, capital of the province 
of the same name, is situated in the marshy delta, 
of the Po, 30 miles from the Adriatic, and 29 NE. 
of Bologna by rail. First made a walled city in 
604, it still is fortified with walls, bastions, 
ditches, and a citadel. The old castle or ducal 
palace of the Estes, built in the Gothic style in 
the 14th and 15th centuries, with corner towei-s, 
moats, and heavy macljicolations, is the most con- 
spicuous secular building in Ferrara. After the 
e.xtinction of the Este family it was until 1860 
the residence of the papal legates. The most 
notable churches are the cathedral and those of San 
Francesco, San Benedetto, and Santa Maria in 
Vado, which contain paintings by native artists 
(Garofalo, Dosso Dossi, &c.) and others (Guercino, 
Seb. Filippi). The university, founded in 1264, re- 
organised in 1402, closed in 1794, and reopened in 
1824, has three faculties (medicine, jurisprudence, 
mathematics), nineteen professors, and less than 
forty students. Its excellent libraiy ( 100,000 vols. , 
rare incunabula, and 1000 JMSS.) contains original 
works of Tasso, Ariosto, and Guarini. Ferrara is 
specially remarkable for its art associations. Under 
the patronage of the Dukes of Este it produced a 
good school of painters ; in literature it is closely 
associated with Tasso, Aiiosto, and Guarini, who, 
as well as Savonarola, was born at Ferrara. At the 
period of its gieatest prosperity Ferrara had about 
100,000 inhabitants; now, however, it presents a 
decayed appearance, and in 1881 had only 30,695 
inhabitants. After passing through various vicissi- 
tudes Ferrara became subject to the house of Este 
about the close of the 12th centuiy, and remained 
in their hands until the extinction of the family in 
1598, when it passed to Pope Clement VIII. In 
1860 Ferrara was incorporated in the kingdom of 
Italy. 

Ferrara, Andeea_, a broadsword-maker of the 
16th centurjy respecting whose personal history 
nothing is certainly known beyond the fact that he 
was established at Belluno in North Italy in 1585, 
wliere, along with his brother, he enjoyed great 
repute as an armourer. According to a tradition 
long current in .Scotland, he was a Spaniard by 
birtli ; but the probability that he was an Italian 
and a native of the city of Ferrara is quite as 
strong. It is claimed for him that he tempered 
sword-blades by the same method as that employed 
by the smiths of Damascus. See Cornhill Maga- 
zine, vol. xii. (1865). 

Ferrari, Gaudenzio, Italian painter, was bom 
at Valduggia, in Piedmont, in 1484. A scholar of 
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Andrea Scotto, he also caught some inspiration 
from Da Vinci and Raphael. Tlie chief charac- 
teristics of his style are correct and vigorous 
delineation, strong but often hard colonring, con- 
siderable power of invention, and skill in the 
arrangement of drapeiy. He e.xecuted innumer- 
able paintings both in fresco and in oil^ the gi-eater 
part of -which are possessed by the Lombard gal- 
leries. His most comprehensive work, the frescoes 
at Varallo, in Piedmont, represents the Passion; 
another good specimen of his work, the ‘Martyr- 
dom of St Catliarine,’ is in the Brera Gallei-y at 
Jlilan. He died at Milan in 1549. The chief of 
his pupils was Andrea Solario. See Colombo, Vtia 
di Ferrari (Turin, 1881). 

Ferrari, Paolo, Italian dramatist, was bom 
at Modena in 1822,. and produced his first comedy, 
Bartolommeo il Culzolajo, in 1847. Of his many 
later works, Goldoni (1852) and Parini c la Satira 
(1857) i-ank as the finest examples of modem 
Italian comedy, and are distinguished — as, indeed, 
are most of liLs plays — by a piquancy and sparkling 
dialogue, as well as cleverness of constinction and 
occasionat sharp contrasts, such as have been mostiy 
identified with French comedy. A collection of his 
OjKrc drammatichc Was published at Milan in 14 
vols. (1877-80). In 18G0 he became professor of 
Histoi-j' at Modena, and afterwards in the Academy 
at Milan, where he died 10th hlarch 1889. 

Ferrates are combinations of ferric acid, 
HFeOj, a weak unstable compound of iron and 
oxygen, with bases. See IRO^^ 

Ferrers. L.vwrekce Shirley, E.vrl, the last 
nobleman who died a felon’s death in England, was 
bom in August 1720, and succeeded to the peerage 
as fourth earl in 1745. He was subject to ungovern- 
able paroxysms of passion, in the fury of one of 
which he killed his old land-steward in January 
17C0, for which, being tried by his peers in IVest- 
minster Hall, he was hanged at Tyburn on the 5th 
May following. 

Ferret (Putorius faro), a half-tamed albino 
variety of the polecat (P. fmtidas). It is slightly 
smaller than the wild form, measuring about 14 
inches in length without including the tail, and has 
white or yelloMish fur and the usual red — i.e. ur- 
pigniented eyes. Like some other albinos, it is 
delicate and requires to be carefully housed in cold 

weather. Thevarietj’ 
is virtually constant, 
except when the fer- 
rets breed with pole- 
cats, which they will 
readily do ; tlien a 
‘ variety -hybrid’ with 
intermediate colour- 
ing results. The 
feiret has been for 
long in human hands, 
for Aristotle knew 
it, and the Romans 
used it ns we do. It 
seems to have origin- 
ated in Africa, or in 
southern Europe — 
e.g. Greece — and may 
have been reared by 
the ancient habit of 
kcc]>ing a polecat to 
hunt for mice, before 

- cat. In spite of its 

long training, it is hardly tame, far less alTec- 
timmte, and needs to be looked after lest it go 
chicken-hunting on its own account. Even infants 
are not safe from its deeply ingiained thirst for 
blood. It is used both in Europe ami America to 
kill rats, to hunt out rabbits, and even to catch 


fowls, which it can kill vciy neatly with a siimle 
bite on the neck. Like its relatives, it is brave'^ns 
well as bloodthii-sty, and will attack a large rat 
without hesitation. In hunting rabbits it is often 
allowed to work its will in the warren, the terrified 
inmates being shot or snared as they bolt. Fre- 
quently, however, the ferret has a* long string 
attached,_so that it may be pulled out. In otlier 
cases it is muzzled, and sometimes even belled. 
■\Vithout muzzle or leash there is always a risk of 
losing the ferret, for if hungi-y he may gratify his 
natural inclinations on the fii-st rabtiit and* fall 
asleep after his meal, or he may get so e.xcited over 
his work that he will refuse to come out for daj-s. 
In time, however, desire for water brings him to 
the surface again ; for blood, as Jefferies remarks, 
causes great thii-st. The ferret generally breeds 
tu-ice a year, each brood consisting of .six or nine, 
which the mother sometimes devours. See Erjiike, 
Polecat, 'Weasel. 

Fcrritlcyaiiogcn, or Ferricyanogen, a com. 
))onnd radical supposed by chemists to exist in 
ferricyanic acid and the ferricyanidcs. It cannot 
e.xfst in the free state. The most important of ttie 
fen-icyanides is that of potassium, also called red. 
prnssiate of potash. It is prepared by passing a 
stream of chlorine gas into a solution of potassium 
feiTocyanide till the liquid turns dark red ; on 
evaporation the salt is obtained in ci-j’stals. The 
reaction is as follows : 

Potiisshim Fot.issUnn Potassium 

Ferrooy.unUte. Clilorine. CliloiUle. Ferricyanide. 

2Fe(CN)8Kj -f CL = 2KC1 -1- Fe.,(CK')jjKr,. 

The chief use of potassium femeyanide is for the 
manufacture of Turnbull’s blue, an important dye. 
This substance is formed when a solution of a ferri- 
cyanide is mixed with that of a ferrous salt (gi-eon 
vitriol, for instance); it consists of ferrous fern- 
cyanide, FejKjlCNijj. Ferric salts yield no pre- 
cipitate with ferricya'nides. Strong acids separate 
fen-icyanic acid, H(,.Fe.j( CH jjj. 

Fcrrier, David, a distinguished physician and 
scientist, was boi-n at Woodside, Aberdeen, in 1843, 
and educated at the univci-sity there, where he 
graduated with the highest ho'noui-s in 1803, and 
soon after gained the mter-nnivereity distinction 
of a Ferguson scholai-ship. After a period of study 
at Heidelberg he settled as a student of medicine 
at Edinburgh, and graduated in 1808 at the clore 
of an e.xceptionally distinguished course. In 1872 
he was a))j)ointed professor of Forensic Medicine 
at King’s College, London, and afterw.-irds became 
physician to its hospital, and also to the National 
Hospital for the Paralvsed and Epileptic. He was 
elected Fellow of the Royal Society in 1870, of the 
Royal College of Physicians the *following year, 
ana was made LL.D. by Aberdeen in 1883. Dr 
Fender’s chief scientific work has been in the 
region of the brain, and its relations to .such 
diseases as epilepsy, his name being cspcciallv 
famous for a brilliant series of experimental 
researches into the localisation of its functions, 
which have made him a bClc noire to the gnti-vivi- 
sectionists at any price. In 1870 he imblishcd Tlje 
Functions of the Brain, which Was followed by The 
Localisation of Cerebral Disease (1878), and ‘The.. 
Eircct of Lesion of Difi'eront Regions of Die Cere- 
bral Hemispheres’ (ivith Profc-sAor Yco) in part ii. 
of the llo’ial Society’s Transactions for 1884 (see 
Brain). He was one of the foundem, and is still ■ 
an editor, of the well-known joimml. Brain. 

Forricr. Jajies Frederick, metanliysicinn, 
wasboni in Edinburgh, June 10, 1808. His father 
was a biother of Mi“3 Ferrier, the novelist; his 
mother, a sister of Christopher North. He was 
educated by Dr Duncan at Ruth well, at the r-<hn- 
burgh High School, and at Greenudeh by Dr 
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Bumey, next entered the university of Edinburgh, 
and passed thence , to Magdalen College, Oxford, 
•where he graduated B.A. in 1831 ; next year he 
•was admitted to the Scottish bar, but never prac- 
tised, ■while the dominant influence of Sir William 
Hamilton made him a metm)hysician. In 1842 he 
■(vas elected to the chair of History in the university 
of Edinburgh, and in 1845 to that of Moral Philo- 
sophy in the university of St Andrews. Perrier 
early attracted notice by some metaphysical essays, 
which appeared in Blackwood’s Maqazine; and in 
1854 he published the Institutes of Metaphysics, in 
which he endeavours to construct a system of 
idealism in a series of propositions demonstrated 
after the manner of Euclid. He afterwaixls edited 
the collected works of his uncle and father-in-law, 
Christopher North. His own Lectures on Greek 
Philosophy were edited in 1866, with a life pre- 
fixed, by liis son-in-law. Sir Alexander Grant, 
Penier died at St Andrews, June 11, 1864. 

Ferrier, Susan Edmonston, Scottish novelist, 
was born in Edinburgh in 1782. Her father, James 
Pei-rier, one of the principal clerks of the Court of 
Session, and the colleague in that office of Sir 
Walter Scott, lived on terms of intimacj' u-ith the 
wits and literati of his day in Edinburgh, and Miss 
Perrier’s talents and quick powers of observation 
were early called into play in the midst of the 
literary society in whicli her youth was passed. 
Her first work. Marriage, begun in 1810 in concert 
with Miss Clavering, but soon relinquished by the 
latter, appeared in 1818, and this was followed by 
The Inheritance (1824), and Destiny (1831). The 
merit of these tales, which are characterised by 
genial wit, a quick sense of the ludicrous, and con- 
siderable ability in the delineation of national 
peculiarities, is sufficiently proved by tire fact . 
that by some Scott was credited with the author- 
ship. Miss Penier enjoyed the esteem and friend- 
ship of Sir Walter, who repeatedly gave expression 
to his appreciation of her talents, praised her 
portraits of society, and called her his ‘sister- 
shadow,’ and derived consolation from her sym- 
pathy in the season of gloom which darkened the 
close of his life. She figures in Locldiart’s Life 
of Scott, and amongst her papers was found an 
article, ‘Recollections of Visits to Ashiestiel and 
Abbotsford,’ published, along with a Memoir, in 
Bentley’s edition of her works (6 vols. 1881). She 
died at Edinburgh, November 5, 1854. 

Ferro, or Hiekko, the most western of the 
Canary Islands (q. v.). This island was selected as 
a firet meridian by a scientific congress called 
together at Paris by Richelieu in 1630. The 
meridian chosen, 20° W. of Pai-is, and 17° 39' W. 
of Greenwich, is not, however, that of the west 
coast of Perro, which really lies 20° 1' 45" W. of 
Paris. Nevertheless it has been univereally agreed 
to regard it as lying exactly on the 20th mendian 
W. of Paris. 'Phis fimt meridian is still used 
by some European nations. See L.\titude and 
Longitude. 

Ferrocyaiiogcil, a compound radical sup- 
posed by chemists to exist in fen'ocyanic acid and 
the fen'o'cyanides. It cannot exist in the free state. 
The most important of the ferrocyanides is the 
potassium salt; it is prepared in the following 
manner. A mixture of potassium carbonate, iron 
filings, and animal matter, such as dried blood, 
horn clippings, &c., is heated to redness in iron 
pots. Potassium cy.anide is thus formed. The 
mass is extracted mth water, the cyanide combines 
with iron, forming ferrocyanide, which dissolves, 
and may be purified by recrystallisation. The chief 
use of potassium ferrocyanide is for the preparation 
of Prussian blue — ferric ferrocyanide (see Hveing 
and CiALico-rr.iNTiNG)— wliich is formed on the 
194 


addition of a ferric salt to solution of the ferro- 
cyanide. A ferrous salt produces a white or light- 
blue precipitate of ferrous ferrocyanide. By the 
action of dilute sulphuric acid on potassium ferro- 
cyanide, prussic acid is produced ; if strong sulphuric 
acid be used, the ferrocyanide is completely decom- 
posed, yielding carbonic oxide gas, and sulphates 
of iron, potassium, and ammonium. Hydrochloric 
acid causes the separation of ferrocyanic acid, 
H 4 Fe(CN) 5 , in small white crj'stals insoluble in 
hydrochloric acid. Most of the metallic ferro- 
cyanides are insoluble, and many have character- 
istic colours. Iron cannot be detected in either 
feiTo- or ferricyanides by any of the common 
reactions. Potassium ferrocyanide is not poisonous. 
The chemistry of these compounds is not yet 
thoroughly understood. 

Ferrol, a Spanish seaport in Galicia, stands on 
a narrow ai-m of the sea, 11 miles by water and 
33 by rail NE. of Corunna. A poor fishing-town 
until 1752, it now is one of the strongest fortified 
places in the kingdom, and possesses one of its 
three largest areenals (with dockyards, naval work- 
shops, &c.), while the annual trade reaches about 
£500,000. The harbour is safe and capacious, and 
has a very nari'ow entrance, defended by two forts. 
The town has manufactures of naval stores, linen, 
cotton, and leather, and exports com, brandy, 
vinegar, and fish. The inhabitants (23,969 in 1884) 
are engaged principally in the arsenal and in the 
sardine flsheiy. In 1805 a French fleet was de- 
feated by the English oft’ Ferrol. The town was 
taken by the French in 1809 and 1823, and in 1872 
was the scene of a republican rising. 

Ferrotype, or Eneegiatype, a photographic 
process, first made public by Robert Hunt in 1844, 
in which the negative was developed by a saturated 
solution of protosulphate of iron, with mucilage of 
gum-arabic, and fixed by soaWng in water to 
which a small quantity of ammonia or hypo- 
sulphite of soda had been added. 

Feri’y, a passage by boat across water. Com- 
mon rowing-boats are generally used for feriying 
foot-passengers, but when horses and carriages 
have to be taken across, a flat-bottomed barge, 
with an inclined plane at one end, to rest upon the 
shore, for landing and embarking, is generally used. 
This may also be rowed across, but is usually drawn 
by a cable. The rope stretched across the river 

asses through rings or over pulleys attached to the 

arge, and the ferrymen move the barge across by 
pulling the rope. The rope restrains the barge 
from diifting in the direction of the stream. AVith 
a small boat this difficulty is obviated bj- the 
feiTjunan rowing obliquely, as though he were 
steering for a point higher up the river. Rafts are 
sometimes used for fenying ; and steam feiT 3 ' -boats 
of various kinds and sizes are familiar to eveiy- 
body. 

Flying-hridge is the name given to a kind of 
ferry-boat which is moved across a river by the 
action of the combined forces of the stream, and 
the resistance of a long rope or chain made fast to 
a fixed buoy in the middle of the river. The boat 
thus attached is made to take an oblique position 
by means of the rudder; the stream then acting 
against the side tends to move it in a direction at 
right angles to its length, while the rope exerts 
a foree in. the direction towards the buoy. The 
course of the boat is analogous to the path of a 
rising kite. The holder of the kite corresponds to 
tlie buoy, the wind to the tidal stream, and the 
tail to the rudder. Flying-bridges may be used for 
militaiy purposes. In the case of a wide river the 
rope or chain requires to be of considerable length, 
and must be supported by movable buoys or by 
small boats. Such flyinglbridges are familiar to 
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those who have sailed up the_ Rhine. In some 
cases, instead of an anchor laid in the stream, two 
slieare or masts are erected, one on each hank, and 
firmly secured by guys. A stout hawser is then 
stretched tight from the top of one mast to the top 
of the other. There is a large iron ring or ‘ grum- 
met,’ to which is fastened one end of the boat rope, 
the other end being made fast to the boat or boats 
of which the bridge is composed. 

Ferry, Jules ' Francjois _ Casiille, French 
statesman, bom at Saint Die in the A^osges, April 
5, 1832, was admitted to the Paris bar in 1854, and 
speedily identified himself with the opponents of 
the Empire. His hostility was carried into jour- 
nalism, and a series of articles in the Temps, in 
which he analysed the accounts of the prefect who 
was then rebuilding Paris, were republished as the 
Comptes Fantastiques (THausstnann ( 18G5 ). In 1869 
he was elected to the Corps Legislatif, where he 
voted agjiinst the war with Prussia ; and during the 
siege of Paris by the Germans ( 1870-71 ) he played 
a prominent part as central mayor of the city. 
He was minister to Atliens in 1872-73, and in 
1879 became minister of Public Instruction, in 
which capacity he brought forward an education 
bill containing a clause, which was levelled at the 
Jesuits, shutting out members of ‘unauthorised 
religious communities’ from the schools. Tlie 
clause was twice thrown out in the senate, but 
the expulsion of the Jesuits was effected by decrees 
founded on laws long since fallen into disuse, and 
brought about the dissolution of the ministry in 
September 1880. Feny then formed a cabinet, 
which remained in office until November 1881 ; 
and he again became premier in February 1883, 
wlien he boldly embarked on a policy of ‘ colonial 
expansion,’ involving a war in Madagascar, and 
a costly and unsatisfactoiy invasion of Tonquin, 
where a disaster to the French troops abruptly 
brought about his downfall in March 1885. 

FcrtiliStltioii is that essential process of 
sexual reproduction in which tlie male element 
(spermatozoid, antherozoid, pollen-tube) comes 
into contact and more or less complete union 
with the female element or ovum (see Repro- 
duction), and through which the subsequent 
division and differentiation of the ovum becomes 
effectively possible (see Ejibryologv). The term 
is, however, often more loosely employed to denote 
those preliminary processes by which the male 
fertilising element is brought into conditions for 
beginning fertilisation proper. Hence, while the 
zoologist speaks commonly of the fertilisation of 
the ovum, but of_ the fecundation of the female 
animal, the botanist, in speaking of the fertilisa- 
tion of the flower, is referring to the innd or insect 
agencies by which the pollen is brought to the 
stigma, and of the details of floral structure and 
mechanism adapted to these, the term fecunda- 
tion thus being more frequently applied to the 
subsequent and essential process. See Flowers. 

Fcsfi. or Fas.V, a town of Persia, in tlie pro- 
vince of Ears, about 60 miles SE. of Shiraz, with 
a_ population of 18,000. It li.as manufactures of 
silken f.abrico, and some trade in tobacco. 

Fe.scciiniiic Vcr.sc.s, one of the oldest forms 
of popular poetry in Itah’, consisted of dialogues 
in rude extempore verses, generally in Satuniian 
nic.asure, in which the iiarties rallied and ridiculed 
one another. The making of them formed a 
favourite amusement of tlie country-peojile on 
festive occasions, especially at the conclusion of 
harvest and at weddings. But, degenerating into 
extreme license, the practice had at last to be 
regulated by law. The Fe.scennine verses are 
usually considered to derive tlieir name from the 
Etrurian town Fescenniiiin. 


Fcscli, Joseph, Cardinal and Archbishop of 
Lyons, was born 3d January 1763, at Ajaccio. Of 
Smss parentage, he was the half-brother of 
Letizia Ramolino, the mother of Napoleon Bona- 
parte. During the French Revolution he became 
commissary to the Army of the Alps under his 
nephew in Italy. The Firet Consul having re- 
solved on the restoration of the Catholic woiriiip, 
Fesch resumed the clerical habit — for he had origin- 
ally taken holy orders— and -was active in bring- 
ing about the concordat with Pope Pius A'^II. in 
1801. He was now (1802) raised to be Archbishop 
of Lyons, and in the following year to be caixlinal. 

In 1804 he was sent as French ambassador to Rome, 
where he ingratiated himself with the pope by his 
adroit management and ultramontane sentiments. 
Two years later he was appointed associate and 
successor of Dalber", Prince Primate of the Con- 
federation of the Rhine. At a“ national confer- 
ence of clergy assembled at Paris in 1810 he gave 
utterance to views which lost him the favour of 
Napoleon, who was still further exasperated against 
him on account of a letter which Fesch wrote to the 
pope, then (1812) in captivity at Fohtainehlean, 
and which was intercepted. After this he lived in 
a sort of banishment at Lyons. At the approach of 
the Austrians in 1814 he fled to Rome, where he 
spent nearly the whole of the rest of his life. His 
resistance to the will of his nephew, and indeed his 
whole conduct, seems to have been actuated by 
sincere zeal for what he considered to be the 
interests of the church. He died at Rome, 13th 
May 1839. Of his large collection of paintings he 
bequeathed a part to the city of Lyons; the rest 
were sold at Rome after his death. 

Fesciic (Festiica), a large and widely difl’useil 
genus of grasses, very nearly allied to Brome-gi'ass 
(q.v.), and including many of the most valuable 
pasture and fodder grasses — e.g. Meadow Fescue 
(F. clcdior, var. pmtensis), with the allied Tall 
Fescue (var. antndinaeca), Sheep’s Fescue (/'. 
ovina), of which as many as eight varieties are 
enumerated, but of which, besides the common fonn, 
(var. VTilffciris) only Hard Fescue (var. diirinscula) 
is of agricultural importance. Red Fescue (F. 
rubra) has also the important varieties, creeping 
(var. gcmiina), tufted (var. fedlax), various-leaved 
(var. lieierophylla), and violet (var. xioluccu). See 
Grasses, and Pasture ; and Stebler’s Best Fodder 
Plants (Lond. 1889). 

Fc.ss, one of the heraldic ordinaries. See 
Heraldry. 

Fcstiliiog, a village of IMerionethshirc, North 
AVales, 22 miles by rail AVNAV. of Bala, and .3J 
S. of Blaenau-Festiniog. Standing amid waterfalls 
and mountains (the loftiest Jloelwyn, 2529 fept), 
it is a great tourist centre. Blacnau-Fcstinio", 

27 miles SSW. of Llandudno Junction, and 13 NE. 
of Port Madoc by the ‘Toy Railway’ (1869), is a 
town of recent growth, inhabited chiefly by slate- 
quanymen. Pop. of parish (1851) 3460; (1881) 
11,274, 

Festivals, or Feasts, a term denoting certain 
periodically recurring days and seasons set aside by 
a community for rest from the ordinary labour of 
life, and more or less hallowed by religious solem- 
nities. The.se may be joyful occasions conimenio- 
riiting the lives of fieroes, or general days of humilia- < 
tion for disasters. But even when .Konow was to 1/e < 
exprc.sscd the mortification of the body did u 
always suffice, but plays, songs, dances, and pio-M\ 
ce-'-sions full of boisterou.s mirth were rc.‘-orlcd to-- 
as in the festivals of I.sis at Busiris, of Mam at 
Papremis, in tlie Adonia of Egj’pt, Pha-nicin, and ■ 
Greece — because the divine wnith or sorrow ryas, 
like that of man, to be changed into satisfaction. | 
Festivals hai'c al.'O heljied onward the progit;=s of | 
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civilisation itself. Besides helping to knit together 
into unity the body politic, they stimulated the 
artistic sense to emulation in music and the 
dramatic art, and thus laid the foundations of the 
greatest resthetic triumphs. Enthusiastic, vvild, 
metaphysical Egypt invested the countless days 
consecrated to her deified stars, plants, animals, and 
ideas, to the Nile, to Ammon, Kneph, Menes, 
Osiris, to Hovus, to Neitha, to Ptah, with a 
mystery, sensuality, and inournfulness always 
exaggerated, sometimes monstrous. The Hindu, 
no longer daring to offer human sacrifices, shows 
his odd and cruel materialism by throwing into 
the waves, on his festival of rivers, some of his 
costliest goods, gold, jewels, garments, and instru- 
ments ; while in the licentiousness and debaucheries 
perpetrated on the festival of Siva, the god of 
pi'ocreation, or on the Bacchantics of the goddess 
Bhavani, he exceeds even those of the Egyptians 
on their Neitha feasts at Bubastis, and the Greek 
worship of Aphrodite in her C 3 mrian groves. 

The ancient Persians alone of all nations had no 
festivals, as they had no temples and no common 
worship. ' These ‘Puritans of Polytheism,’ who 
worshipped the sun only, and liLs representative 
on’ earth, fire, scorned show and pomp and large 
religious gatherings. A striking contrast to tliem 
is formed, in another hemisphere, by the ancient 
Mexicans, who were found to possess one of the 
most richly developed calendars of festivals, scien- 
tificallj' divided into movable and immovable feasts. 
As a strange and singular phenomenon among festi- 
vals we may also mention here that ‘ of the Dead ’ 
or ‘ of Souls,’ celebrated among the wild tribes of 
North America. At a certain time all the graves 
are emptied, and the remains of the bodies buried 
since the last festival are taken out by the relatives, 
and thrown together into a large common me und, 
amid gr-eat rejoicings and solemnities, to whic.h all 
the neighbouring tubes are invited. 

Greece had received the types of civilisation, 
religion, and art from Egypt and the East, but she 
developed them all in a manner befitting her glorious 
clime and the joyous genius of her sons. At the 
time of the Iliad two principal festivals onlj' — 
the harvest and the vintage — seem to have been 
celebrated (ix. 250); but they soon increased 
to a vei-y large number. The religious part 
of the festival— diomage offered to pei-sonilied ideas 
— consisted mostly in the canying about of the 
deity of the day to the sound of tlute, lyre, and 
hj’mns, and in a sacrifice, followed by a general 
meal upon certain portions of the aniihal offered. 
Then followed scenic representations symbolising 
the deeds of the gods ; after which came games and 
matches of all kinds — foot, horse, and chariot 
races, leaping, boxing, throwing, and wrestling. 
Separate accounts are given of some of the more 
remarkable Greek festivals under Bacchus, IMys- 
TEUIES, and PAl?ATHENyEA, and of the ‘ Holy 
Games’ proper, the Olympian, the Pythian, the 
Nemean, and the Isthmian, under these heads. As 
all these festivities were ]irovided out of the public 
purse the individual did not suffer more than a 
welcome interruption of his usual business, and 
under that genial skj’ the penaltj' to be paid for 
occasional indolence was not too lieary. 

Koine adopted and acclimatised the foreign deities 
as she went on from conquest to conquest, exactlj’ 
a.?, with her usual prudence and practical sense, she 
conferred her right of citizenship on the nations sub- 
jected to her riue. Her yoke was thus less galling 
j to the new provinces, while at the same time the 
' populace at home found sufficient distraction in the 
I many ancient and newl_v imported festivals, with 
their quaint rites and gorgeous pageantrj-. Yet 
tlio Eonians never exceeded in their festivals 
a hundred in a year, and in these, again, a 


distinct line was drawn between civil and religious 
ones. Some of the principal religious festivals 
were the Sementinai, on the 25th of Januaiy — the 
rural festival of the seed-time; the Lupcrcalia, in 
honour of Pan ; the Cercalia ; the night festival of 
the BonaDea; t\\^ Matronalia ; andtheJI/fncniafin. 
To the purelj^ civil ones belong the Janualia, the 
1st of January and the New-year’s Day, when the 
new consuls entered upon their office, and friends 
used to send presents {strence) to each other; the 
Quirinedia, in memory of Romulus, deified under 
the name of Quirinus ; and the Saturnalia, in 
remembrance of tlie golden age of Saturn, begin- 
ning on the 19th of December. The celebration of 
these festivals was in all respects imitated from the 
Greeks, with this difference onlj', that the games 
connected with them became with the pre- 
eminently bellicose Romans terribly lifelike images 
of war. Their sea-fights ; their pitched battles be- 
tween horse and foot, between wild beasts and 
men ; their so-called Trojan games, executed by 
the flower of the nobilitj‘ ; their boxing-matches 
(with gloves that had lead and iron sewed into 
them ) ; circus, arena, and aniphitheatre, gave, 
especially in later times, the greater satisfaction 
the greater the number of victims. 

Vlritli the first and strictest monotheists, the 
Hebrews, the remembrance of their liberation from 
Egypt, and the momentous period of preparation in 
the desert which followed it, mingled with almost 
all their religious observances, and especiallj' their 
fe-stivals, and infused into them all a tone of deep 
and fervent gratitude ; while at the same time it 
held ever before their eyes the cause of their nation- 
ality, and their aim and destiny ‘to be a king- 
dom of priests and a holj’ people.’ The Hebrew 
festivals, too, are of an historical, agricultural, 
astronomical, and political nature ; but tlie 3 ' mostly 
combine all these characteristics, and are always 
hallowed by tlie same religious idea. Connected 
with their festivals were no ^a 3 's and no representa- 
tions of a god’s deeds, no games and no ci'uelt 3 ’’, 
no mystery and no sensuaiit 3 ’', but the sacrifice 
of the da 3 q and a special occupation with the 
divine law. The influence of the number Seven 
(q.v.) is seen in the recurrence of nian 3 ' of the 
Jewish solemnities. The Sabbath, the first and most 
important of these septenary festivals, is treated of 
under its own head. The most exalted of iiew- 
inoon ^festivals was that of the first day of the 
seventli month, ‘ the day of remembrance of the 
sounding’ or ‘of trumpets’ (Lev. xxiii. 24), to 
which in later times, when the Seleucidian era 
was introduced, the name of Rosli hashana 
(New Year) was given; notwithstanding that in 
Exodus (xii. 2) Nisan is spoken of as the first 
month of the year. After a period of six 3 'ears of 
labour rlie earth, too, was to celebrate a Sabbath- 
year ; what it produced spontaneously belonged to 
the poor, the stranger, and to animals. After a 
revolution of seven times seven 3 ’eai's the 3 'ear of 
Jubilee or Jobel was to be celebrated, in which all 
the Hebrew slaves were set free, and all land which 
had been sold in the inten'al u’as restored to the 
fonner ownei-s, in order that the original equilib- 
rium in the families and tribes should be main- 
tained intact. The pre-eniinentl 3 ’ agionomical 
and historical festivals were the three Ohaggim — 
viz. Pesach (Passover, q.v.), Schabuoth (Feast of 
AVeeks), and Succoth (Feast of Tabernacles), on 
which three ever 3 ' male was obliged to go up to 
Jenisaleni and offer some of the fimt fmits, besides 
the prescribed sacrifices. Post-Mosaic and exclu- 
siveh’ historical were the feasts of Purim, of Hainan, 
and of the Maccabees. 

Onl 3 ' a cureoiy glance can be here taken of tlie 
Christian festivals, which are treated separately 
under their various names. They were for the 
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most part crafted, in tlie courae of time, upon the 
Jewish and Pagan ones, but always with a distinct 
reference to Cluist and other holy peraonages. The 
weekly clay of rest was ti-ansferred from Saturday 
to Sunday, and called the Day of Joy or Eesurrec- 
tion. For a long time both Saturday and Sunday 
were celebrated, especially in the East. Two 
separate celebrations took the place of the Jeryish 
Passover : the Pascha Stavrosimon was the festival 
of the Death, the PascJia Atiastasitnon of the 
EesuiTection of our Lord (see Easter); and the 
festival of Pentecost, or the law-givin" at Sinai, 
became the festival of the outpouring of the Holy 
Ghost and of the inauguration of the New Cove- 
nant. 

In the course of the 4tli century two new 
festivals were introduced ; Epiphany (q.v.), which 
originated in the East ; and that of the Nativitj’’ 
or Gluistmas (q.v.). Circumcision, Corpus Cliristi, 
the festivals of the Cross, of the Ti-ausfiguration, of 
tlie Trinity, and many others are of still later.date. 
The veneration felt for iMary as the ‘ Mother of 
God ’ found its e-xpression likewise in the conse- 
cration of many daj’s to her special service and 
worship; such "as that of her Presentation, ^- 
nunciation (Lady Day), Assumption, Visitation, 
Immaculate Conception (ci.v.), and many minor 
festivals, over and above tlie month of May and 
the Saturdays, which in some parts were entirely 
dedicated to her, in order that the Mother might 
have her weekly day like the Son. Besides these, 
there were festivals of Angels, of Apostles, Saints, 
hlartyi-s (on the supposed anniversary of their 
death, called their birthday, dies natalis), of 
Souls, Ordinations, &c. Sonie were of special 
importance oulng to special cncumstances ; thus 
St Patrick's Day (March 17th) is especially sacred 
to Irishmen, St Andrew’s Day (November 30th) 
to Scotchmen, and St George’s Day (April 23d) 
to Englishmen. In the United States we find 
corresponding festivals in Washington’s Birthday 
(Febmary 22d), Independence Day (July 4th), 
Decoration Day (q.v. ; observed in iS89 as a legal 
holiday in twenty-two states), and Thanksgiving 
Day (usually the last Thursday of November). 

Celebrateu at first rrith all the primitive siiu- 
jdicity of genuine piety, most of the church’s festi- 
vals were ere long invested with such pomp and 
splendour that they surjiassed those of the ancient 
Greeks and Homans. Burlesque, even coarse and 
j)rofane representations, processions, mysteries, and 
night-services were in some places, although un- 
authorised by the general church, connected with 
them, and voices within the church loudly de- 
nounced these ‘pagan practices.’ Ordinances for- 
bidding mundane music and female singers for 
divine service were issued, the vigils were trans- 
formed into fasts, days of abstinence and penance 
were instituted, partly as counterpoises, but with 
little result. Nor did the prodigious increase of 
these festive occasions, and the rigour with which 
abstinence from labour was enforced in most cases, 
fail to_ produce the natural results of indolence and 
licentiousness among the large mass of the people. 
But it was only after the most decided and threat- 
ening demands, as by the German Diet of Nurem- 
berg in 1522, that Pope Urban YIIl. was prevailed 
upon to rcdnce the number for Catholic Chris- 
tianity ( 1G42). Benedict XIV. (1742) and Clement 
XIV. ( 1773) followed in the same direction. 

The Chrbtiaii festiv.als b.ave been divided vari- 
qusly into fa'ia: statiitw (returning annually at 
fixed times), imlictcc (extraordinary, specially pro- 
claimed), dnplima (double reminiscence, or of 
higher importance), scmiduplwia (half double). 
«'va It was long the cu'-tom to recite the ofiice of 
the I’eria in .'iddition to that of any feast chancing 
to fall on it. Hence, on the more important 


solemnities, a douUc ofiice had to be recited, one of 
the feria, another of the feast. Semi-doubles were 
those in which the two offices were made into one. 
’The church celebrates certain festivals till tlie 
octave or eighth day after they fall due. Aiother 
division is into weekly and yearly feasts, these 
latter being subdivided into greater and minor, 
or into movable and immov.able. There is also a 
distinction made between integn (whole days), 
intercisi ( half-days ), &c. 

The only trace of the ancient manner of dating a 
festival from the eve or vesper of the previous day 
— a practice discontinued since the 12th century, 
when the old Homan way of counting the day from 
midnight to midnight was reintroduced — siuvivcs 
in the ‘ringing in’ of certain days of special 
solemnity on the night before, and in the fasts of 
the vigils. 

Some of the principal Mohammedan festivals 
(see Mohammedaxisbi) are partly based upon 
those of the Jews and Christians, such as the 
weekly Friday (the Jewish Day of Atonement); 
otlieis are the Birthday of the Prophet, that of 
Hussein, of Mohammed’s granddaugditer Zeyiiab, 
of the Night of the Prophet’s Ascension to Heaven, 
and Baii'am (q.v.). See HOLIDAY. 

See Brevi.uiy, and works on this subject by Buxtqrf, 
Ligbtfoot, De tVette, Bavmigarteii, Mai ; also Thomassin, 
Traite des Festca ; Gavantus, with Merati’s Notes ; and 
Probst, Brevier it. Brevicr-yebet. 

Festoon, in Architecture, a sculptured wreath 
of dowel's, trait, leaves, &c., frequently used as 
an ornament in Homan and Kenaissauce builclinm. 
Like many of the other prnaments of classic nichi- 
tecture. it owes its origin to one of the sacrilicinl 



emblems — ^viz. the flowers with -which the heads 
of the animals, tho altar's, &c. -used to be 
decorated. 

FeStllS, PORCIL'S, Homan procurator of Juda-a, 
who .succeeded Felix (q.v.), GO.V.D., and died a few 
Years afterwards. In G2 Paul defended himseli 
hofore him. See Acts, xxv. 

Fcstiis, Sextus Pojipeius, a Latin grain- 
luaiian, who flourished most probably in the -‘l 
century A.D., and is one of our most important 
authonties on the Latin language.^ His epitome 
of the great -ivork (now lost) of Verriiis FJaccin, 
Dc Verborum Stgnijicutionc, was arranged alj’im- 
betically in twenty books, of which only the latter 
half (M — V) survives, and even that in a single 
deplorably mutilated hlS. 'rhis came from Illyna, 
and fell iiito the hands of Pomnonius Licliis, a tjiy 
tiiigui.shed scholar of the 15th century. It inti- 
mately pm-sed into the library of Cardinal l'nrnc^c 
at Parma, and is now preserved at Isajiles. In' 
work, in spite of all its imperfections, is a graiiu 
stoieliouho of knowledge on points of mytlioiogj, 
grammar, and antiqiiitie.s. Ve have, too, a meagre 
abstract of I'estns’.s aiNtract, romi>iIcd by a pm^i 
Paulus in Charlemagne’s time. All previoii.s eoi- 
tions of Fc.stus are of little value compared witii 
that of 1C. 0. Muller (18.39), in which he has madt 
u.-e of the Farnc'e 1\1S. ami other sources, dtitiu* 
gnishing the value of each. 

Fclch. Sec Doujile. , 
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Feticliisin, the worship of a fetich, or more 
strictly the belief that the possession of a thing 
can procure the services of a spirit lodged within 
it.. Tlie fetich is an object capable of being appro- 
priated by an individual, and counted as animate 
and conscious. We find fetichism flourishing 
not only in Africa, but among the natives of 
both Americas, the Polynesians, Australians, and 
Siberians, and indeed in the lower strata of all 
known civilisations. The word itself is ulti- 
mately due to the Portuguese, the first Euro- 
peans to trade on the west coast of Africa, who 
expressed their conception of the religion of 
the natives by the Portuguese woi-d jcitiqao, 
‘magic;’ but it received its currency through 
the medium of the French, the well-known treatise 
of Charles de Brosses, Dii Culte des Dictix Fetiches 
(Dijon, 1760), having carried the word over 
Europe. Comte used it as a term to describe 
what he believed to be a nece.s.sary stage in the 
development of all religions in which all external 
bodies, natural or artificial, are supposed to be 
animated by souls essentially analogous to our 
own. _ Sir John Lubbock’s definition of fetich- 
ism is closer to its modern scientific sense — 
‘that stage of religious thought in which man 
supposes ho can force the deities to comply with 
his desires.’ He makes it the next stage in the 
ascent of religion from pure atheism through 
totemism and shamanism into idolatry. But it is 
im])Ossible to admit this transition from fetichism 
to idolatry, because the latter necessarily implies 
the superiority of the god over the man ; the 
forme)', on the contraiy, tlie superiority of the man 
over the god. Idolatry is properly the worship 
paid to an image which is taken to be the usual 
or merely temporary abode of a superhuman pereon- 
ality. Sir Tylor's definition — ‘ the doctrine of 
^jirits embodied in, or attached to, or conveying 
influence through certain material objects’ — includes 
the meaning, but is not expressed wi,th his usual 
exactness and point. 

Fetichism may be said to be when 

man, personifying everything around him, chooses 
among these iraaginaiy personalities an object 
capable of being appropriated to himself, the 
spirit of which becomes his protector or his slave. 
Again, that may be called secondary fetichism 
which implies belief in the incorporation of a 
spirit in some object chosen as a fetich, either by 
a simple act of spontaneous choice or through a 
magical operation. The latter is far more wide- 
spread than the former, and obviously presupposes 
a belief in animism in IMr Tylor’s 'sense of the 
word. Any object may become a fetich, provided 
only it is cap.able of being appropri.ated literally or 
metaphorically by an individual. Such objects arc 
flints, shells, claws, feathers, earth, salt, plants, 
manufactured articles, anything peculiar or un- 
known or not understood, trees, streams, rocks, 
and even certain animals, as the serpents of 
Whydiih. All savage thinking is of course based 
on fancied analogies, and it is quite enough for 
an object to bo accidentally associated with an 
event for it to be regarded as the cause and 
even the author of that event, whence its elev.a- 
tion to the rank of a fetich. Again, fetiches are 
attached to individuals, to families, or to tribes, 
and it is even not unusual to see them beaten 
and kicked .as <a warning when they have failed to 
bring the luck that was expected. Even in the 
crooked sixpences which we carry in our purees, 
and in the luck-tokens of our gamestere, there is 
so)nething more than an analogy to the fetich of 
the savage. 

See Animism ; Fr. Schnltzo, Dcr Fctichismus (Leip. 
1S71) ; Eo.5koff, i)(ij Fdipionsiccscn dcr niedersten Fatur- 
vSlkcr (ft. 18S0) ; Bastian, Dcr Fctisch aa dcr Kustc 


Guineas (Berlin, 1884) ; Baudin, Fdtichisme et FHicheiirs 
(Lyons, 1884) ; and A. B. Ellis, Tshi-speaking Fcoplcs of 
the Gold Coast : their Religion, tOc. (1887). 

Fdtis, Francois Joseph, Belgian musician, 
also critic and historian of music, was born at 
Mons on 2oth March 1784. His first appointment 
was that of organist and professor of music at 
Donai (1813). He then held successively the post 
of professor of counterpoint and fugue at the Paris 
Conservatory (1821), and that of director of the 
Brussels Conservatory (1833), combining witli this 
last the office of musical director to the king of the 
Belgians. He died at Bnissels, 25th March 1871. 
He wrote a considerable quantit 3 f of music, includ- 
ing operas and sacred music ; but he is principally 
noticed for his works on the theory of music — 
Traitede V Accompagncmcnt de la Partition (1829), 
Treatise on the Theory and Practice of Harmony 
(1844), and Treatise on Counterpoint and Fugue 
(1824). But even more valuable than these are his 
Universed Biography of Musicians ( 1835-44 ; 2d 
ed. 1860-65), and General Hist07-y of Music {1SG9- 
76). These books, although not free from careless 
en-ore, especially^ in chronology, and although 
marred by the writer’s bias and partiality, are 
nevertheless of gieat value to the histoiinn of 
music. 

Fetwa, the decision of a Turkish Mufti (q.v.) 
given in writing. 

Feu and Feu-duty, in Scots law. A feu 
maj' be desciibed as a right to the use and 
enjojnuent of lands, houses,_or other heritable sub- 
jects, in perpetuitj', in considei’ation of an annual 
pajmient in monejs grain, cattle, or services, called 
feu-duty, and certain other contii^ent burdens 
called casualties of superioritj' ( see Casualties). 
Though the term feu was used by feudalists to 
express any relation of superior and vassal, in Scots 
law it was opposed to ivard or military holding, 
and to blench or nominal holding. A feu, in short, 
was a perpetual lease — a feu-farm, as it was often 
called — by which the tenant became bound to pay 
a substantial consideration, and his rights under 
which he might forfeit as the penalty of non-pay- 
ment. In the present daj' the disposal of land in 
feu is practicallj' a sale for a stipulated annual 
payment, equivalent to chief rent. The sj’stem of 
feiiing property for building purposes has several 
advantages over that of the long building-leases 
common in England. From its perpetual character 
it gives to the holder a greater interest in the pro- 
perty, and usuallj’ leads Tiim to erect more enduring 
structures than he would do under a lease. For as 
time runs on the feu often increases in value, while 
the reverse must alwaj’s be the case with the in- 
terest of the tenant in leasehold propertj’. Hence 
the movement for leasehold enfranchisement in 
Engl.and, which is scarcel,y intelligible in Scotliind. 
Neither does feuing interfere with the letting of 
property on lease or otherwise. Almost all the 
houses in Edinburgh and the other towns of Scot- 
land which are let, either on leases or from j'ear to 
j’ear, are held bj' their proprietors in feu. Modern 
feu-duties are in general paid in luonej-. When the 
stipulation is for a dutj- in grain th'e quantitj' is 
valued by liar prices (see Fiaes), and paid in money' 
accordingly. .Since 1874 the feu-duty, whether of 
money' or ^ain, must be of fixed amount — i.e. not 
contingent. The original deed transferring the land 
in feu from the superior to the vassal is called a feu- 
charter or feu-contract, which is now a very' simple 
and intelligible document. Begistration has now 
the efl'ectof sasine in making the va-s-sal’s right real ; 
and, nnle.'^s otherwise stipulated, the vassal is now 
perfectly' free to transfer his property to any' one 
without fine or composition, what were called 
‘ cliartere by' progress ’ having been abolished. 
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U&ually the feii-charter resen’es to tlie superior all 
minerals in the ground, and stipulates that the 
vassal shall build his house either in a particular 
style or of a certain value. By the Scottish statute 
1597, chap. 246, it is declared that all va.ssals by 
feu-farm failing to paj^ their feu-duty for tu'o yeare 
togetlier shall lose their right ; hut the superior is 
bound to accept payment of arrears before declaring 
an ‘irritancy’ — ^i.e. forfeiture. For the most part, 
land proprietors near towns and _ manufacturing 
villages are anxious to add to their annual rental 
by feuing grounds for building purposes. Tbe 
rate of feu varies widely, from as low as £8 
to as high as £500 per' acre per annum ; a 
common rate is from £20 to £40 per acre. What- 
ever be the amount, it is payable by the feuar — 
not the tenant to whom the feuar may have let 
the property. When a building consists of sevei-al 
floois forming distinct dwellings, the feu-duty is 
allocated in certain proportions among the respec- 
tive proprietors ; the feuar to whom the lower noor 
belongs usually payin" most. In properties of tbis 
hind each is responsible only for his own share. 
In the same way, when a property is sold subject to 
a cumiilo feu-duty, it is necessary, with the consent 
of the superior, to allocate this feu-dutj' on the 
different portions of the subject. Occasionally feu- 
duties are offered for sale ; and, as a safe investment, 
bring from twenty-five to thirty years’ purchase. 
In such cases the vassal has an opportunity of ex- 
tinguishing his feudal tenure, and becomiji" the 
superior. It is not unusual in feuing buildingdands 
for the superior to make the roads and drains, the 
vassals being, of course, bound to contribute rela- 
tively to the first expense, or at least the subsequent 
maintenance of both. In large centres of popula- 
tion the feu-contract is largely superseded by the 
contract of ground-annual. 

Fcinl in the middle ages meant a war Avaged 
by private individuals, families, or clans against 
one another on their outi account. See Ven- 
detta. 

Fcildalisiii> The feudal system formed in 
medieval Europe the connecting link which united 
the primitive society, whose basis was entirely pex-- 
sonal, Avith the modern reign of laAV and order. It 
may be described as a great military and social 
organisation based on the holding of land, yet con- 
taining, imbedded Avithin itself, like fossils in the 
rocks, the relics of the earlier systems Avhich in each 
different country had preceded it. The result of 
the .system av.os the establishment of the A'arions 
great Euronean poAvers on the ruins of the Koman 
emiiire, and the ineservation of order and discipline 
in the Avild time.s of the disintegration of that 
empire. For a clear understanding of the feudal 
system, how it came to be introduced, and the 
changes it Avrought, a glance is necessary at the 
social systems Avliich jneceded it, and Avliich can for 
this purpose be clas-.ed under tivo leading types, the 
Teutonic and the Koman, knoAvn respectively as 
theMark sy.stem and Emphyteu.si.s, 'I'he industry 
of Stubbs, Seebohm, and othem has thrown a Hood 
of light on the Avorking of the mark system in the 
primeval German forests, by Avhich avo can almost 
accurately rei>roduce the primitive society and 
trace its growth. 

In the first century the tribes seem to h.'ii’c 
been jmrely nomadic, each kept together under 
the control of its head, having cattle and other 
belonging's, but no ide.a of [lermanent i)os.session 
of the land, or, indeed, of nnvlhing more than 
faking the pasture awj fruit.s of the earth for the 
time being, and defending their temporary eneauip- 
ment as long as they rem.ained there. Each chief 
h.ad his personal folloAving, called by the Komans 
liLs comitatiis, conipo«e<l piincipally o'f the younger 


sons of the chief families, and of men aaIio prafened 
a life of adventure to peaceable cattle-feeding. The 
chiefs council Avas composed of the heads of tlie 
chief families. In pnany of the larger tribes there 
AA-ere subordinate divisions, presided over bv inferior 
chiefs, but the org.anisation, AA-hether of the Avhole 
or of an individual part, aa’Us the same. rroh,ahIy 
originally every man AA'as free and equal, hut by 
degi'ees a class rose up composed partly of prisonere 
taken in Avar and kept as slaves, partly of gainhlers 
AA'ho, having lost all else, staked their freedom, and 
lost that ; others, again, from mere poverty, might 
A’oluntariiy suiTender their freedom for subsistence, 
and thus a class of unfree men AA'onld gi.adiiallv 
spring up. By degrees these nomadic tribes took 
to settling and cultivating the land, the intluence 
of increasing Avealth and civilisation and the knoAV- 
ledge of agiiciiltiire, derived from their Koin.'in 
neighbours, tending largely to promote this result ; 
but still the same broad principles obtained. A 
group of families AA’ould settle on an unoccupied 
tract of land, and the council of the heads Avniild 
assign to each family a spot to build a honicste.id, 
and to put up cattle-sheds and stackyards ; all the 
rest of the land they occupied in common. A fei tile 
glade AV.as chosen for a common nieadoAV, and to 
each family the council allotted a share pro)iortioii- 
ate to its numbers. Each family cut and harvested 
its oAA'n hay, then the fences Avere throAim doAvn, and 
tlie meadow became comnion pasture till the grass 
began to giOAV ag.ain next 'spring. Around the A'il- 
lage and the nieadoAv Avere the Avoods and Ai'astes, 
alAA-ays common, never divided or inclosed ; these 
AA’ere called tlie ‘mark,’ a Avord meaning a boiiml- 
ary, and Avhich yet lingers in the Scotch and Welsh 
Marches, and Avhence came the name of the I’ro- 
vince of Mercia. 

The next step in civilisation Avas the knoAv- 
ledge of tillage, and as arable ground could 
not AA-ell be re-allotted eveiy year, a portion 
large or small came by degi’ces to be attached to ; 
eadi homestead, and 'not included in the yearly | 
subdivision. Still, hoAA-ever, there Avas no oAinei- 
ship of land as Ave nnderetand it. The head of each; 
family Av.as a member of the community, a freeman,' 
and a political unit, and in that capacity had a 
homestead assigned to him ; this homestead aaus the 
ontAvard badge or .rign of Ins status as a freeman. 
This village Avas called the mark, a group of marks 
formed a di.strict, called by Koman AA-ritoi-s ‘ I’ngu'-, 
and bA' English Avritei's a Hundred, 'riie pagns 
elected a chief, Avho Avas a kind of local judge, and 
each pagus sent representatiA'e.s to the national 
assembly, in Avhom the central jioAvcr Avas vested. 
In Avar each pagus sent a hundred champions to the 
host, the nucleus of Avhich aa’Us the cliief of the 
tribe Avith his comitatus. Thus the host Avas simply 
the nation in arms, arranged according to the same 
diA'isions as in peace ; and Avhen a country AA’n.s con- 
quered they had merely to settle doAvn in the order 
they stood, and rccoiiimonce their inark life in a 
ncAv place. The po.sition of a Teutonic hmd-oAvner, 
then, AA’as that he held hi.s land not of any suiierior, 
but in token of his status as a freenmn and head of 
a hou.sehold ; and on his death the assembly of tlie 
markmen AA-ouhl confer the homo.stead on the man 
on Avhom that headship devolved, Avhich also, to 
some extent, they had the poAver of regulating- 
Such a system Ai-as it that in the 5th eentnry the 
Saxons, Angles, and Jutes introduced into Eng- 
land; and its ti-acc-s, notAA-ithstanding thp lapse ot 
fourteen centuries, may still be found in A’llingi 
greens and many of tlie rights of common, Avhen j 
CA-er the latter are not manorial. Large grants nl 
hand AA’cru made to distinguished Aiarriois of thc\ 
comitatus, Avho settled doAvii Avith their dependenl.s 
and slaves, forming village.s on their lambs ui , 
analogy to the mark. The aa-IioIc country aahs uoav , 
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looked upon as one gresifc mark, the unallotted 
lands forming a sort of treasuiy out of which grants 
could he made to new-comers hy the great council. 
Tlieoretically, the possession of land still was the 
badge of a freeman ; yet, as these grants of land 
were alienable, and could be sold, a class of landless 
men gi'adually arose, and as these had no rdsible 
sign of their status it became the mile that every 
landless man must commend himself to some land- 
owner who should be responsible to the state for 
him. Also, the smaller land-owners would often 
commend themselves to some powerful lord for the 
sake of honour and protection. A second stage in 
the progi-ess of social organisation was thus reached ; 
the purely personal basis was no longer the sole 
foundation of society, the land-owner, not the free- 
man, became the unit ; the host was the body of 
land-owners in arms ; but still it was open to the 
landless man to select his own lord, and such selec- 
tion created no indissoluble tie ; besides this, the 
freeman was still in political theory the equal of 
the noble, and thus the personal basis, though 
obscured, was not entirely lost sight of. 

In the meantime developments somewhat corre- 
sponding to these were taking place in the Eonian 
empire ; long or perpetual leases of lands taken in 
war were granted by the state in the tenure called 
Emphyteusis. About the time of Constantine 
this tenure was also adopted by private persons 
and corporations, and was extended from land to 
houses, the person to whom the grant was made 
being called Emphyteuta. It may be defined as a 
grant of land or nouses for ever or for a long period 
on the condition that an annual sum ( canon ) shall 
be_ paid to the owner or his successors, and, if not 
paid, the grant shall be forfeited. The emphyteuta 
IS not legal owner, nor a mere hirer ; but the agi-ee- 
ment is determined by the Lex Zenoniana to rest 
neither on letting nor on selling, but to be a peculiar 
contract depending on agreements of its own. The 
emphyteuta had the usufruct of the land, was 
entitled to its fruits, and under certain restrictions 
could alienate his possession, which on his death 
passed to his heirs ; but the ownership remained 
with the clominus-emjJhytcuscos or lord, and the 
emphyteuta was bound to pay the agreed rent, to 
manage the property as a good paterfamilias, and to 
lay all the burdens and deliver the receipts to the 
ord. A good account of this tenure may be found 
in Hunter’s Roman Law, pages 426^29. In the 
later empire, by a modification of this tenure, the 
frontier lands on tlie Rhine and Danube were 
granted to chiefs of the German tribes on condition 
of their being always ready to defend the integrity 
of the empire, this service being taken in lieu of 
tbe canon or rent of the ordinary emphyteusis. 
Thus the rival systems of the German mark and 
the Roman emphyteusis were brought into direct 
juxtaposition, and when the barbarians, who for so 
long had hung ‘ poised on the edge of the empire,’ 
broke into tbe Roman world, cariying their ideas 
of social organisation with them, it was natural 
that the grants of conquered lands to great warriors 
.should be made on terms analogous to emphyteusis 
rather than (as happened in the earlier conquest of 
Britain) on the older mark system. These grants 
were called bcneficia, the hcncjicivm being held on 
condition of tlie performance of certain services, of 
which the most important was naturally militarj'. 
As in England also, so on the Continent the 
weaker and poorer would commend themselves 
to some powerful lord, surrendering their allodial 
lands (i.e. those held in absolute ownership) to 
him, to be received back in a sort of emphyteusis 
tenure on condition of the performance of militarj' 
service. Hence arose feudalism. Littre makes 
the Low Lat. fciidum of Teutonic origin, and thus 
cognate with Old High German Jihv, Gothic faihti. 


A.S. /eoA (our/cc), mod. Ger. vich, cattle being 
originallj' the onlj' wealth. It came subsequeiitlj' 
to mean propertj' of anj’ kind, including land, the 
second part of the root being taken from the word od, 
also meaning property or pay ; thus/cc-orf, /corfinn, 
or feiidum means property held on condition of 
paj' or sendees rendered. Guizot in Civil. France, 
IV. 41, says: ‘The word (feudalism) appeared for 
the first time in a charter of Charles the l^at in 884.’ 

So now the third stage of progress was reached, 
when land became the sole basis of societj', 
the sacramental tie of all public relations ; the 
poor man depended on the rich, not as his cliosen 
patron, but as the owner of the land he cultivated, 
the lord of the court to which he did suit 
and service, the leader whom he was bound to 
follow in the field (see Stubbs, i. 167 ). The feudal 
theory was that the king was the sole allodial or 
absolute owner of all the land in the kingdom ; the 
chief lords held their lands from him on condition 
of militarj' service; their vassals from them on 
similar conditions ; and sub-vassals from them 
again, and so on in an infinite chain ; each vassal 
owing fealtj' to his own immediate lord, but being 
hound hy no tie whatever to the lord’s lord. Such 
was the leading principle of the sj’stem which 
prevailed over France and German j’ at the time of 
the Norman Conquest, which was introduced into 
England by William tbe Conqueror and his Nor- 
mans, and engrafted on the Saxon mark sj'stem, 
but modified by the genius of William I. to suit his 
own tlieories of statesmanship. It was introduced 
about the same period into Scotland bj' various 
adventurous Norman knights, and engrafted on 
the older clan system with such modifications as 
suited their purpose. Thus three distinct types of 
feudalism arose with marked differences, as we shall 
see. The disruptive tendencj' of the continental 
feudalism is obvious ; the system was there pushed 
to its logical conclusion. 'Thus, for instance, the 
Duke of Brittanj' was vassal of the king of France, 
and owed him fealty, as did the vassals of the duke 
to him, but between the king and the vassals of 
the duke tliere was no tie whatever. When there- 
fore the duke chose to throw off his allegiance and 
rebel against the Icing, his vassals were bound bj' 
their feudal obligations to support him. Such a 
sj'stem could onlj' result in making France a mere 
congeries of powerful barons bound by slight ties to 
a nominal liead. The weakness of tbe Carolingian 
kings and the earlj' Capets largelj' conduced to this, 
as did also the degeneracj' of the people, who seem 
to have forgotten that thej’ ever had rights, and 
who became the readj' tools and subservient slaves 
of the ambitious nobles. In Gennanj', though the 
disintegrating tendencj' was equallj’ marked, the 
social development was diffei'ent, owing to the 
sturdj' independence of the German people making 
it necessarj' for anj' chief who aimed at indcj)endent 
power and throwing off the j'oke of the central 
authority to identity himself with the nationality 
and the aspirations of his vassals. In this waj' the 
Guelphs became practicallj' independent lords of the 
vast fiefs in Swabia, and manj- another great chief 
threw off his feudal allegiance, and Gennanj' 
became a collection of confederacies, the feudal 
lord of each being representative of the race of his 
vass.als, as well as supreme land-owner. 

SVilliam I. in introciucing feudalism into England 
had no intention of becoming himself a mere roi- 
fainiant; he intended to be king of all England, 
lord of the lowest as well as the highest, not mere 
feud.al lord of a number of practic.allj' independent 
chiefs. In this policj' of couree he had to face the 
opposition of his chief followers, whose object was 
to carve out large lordships for themselves, render- 
ing a nominal homage to William, but practicallj' 
independent of him. William’s policj' showed a 
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grasp of the piinciples of statesTnanship rarely 
emialled ; being obliged to reward Ins chi^ 
followers handsomely, be soon saw that it would 
be dangerons not to make large grants of land, and 
equally dangerous to make such CTants as would 
enable them to set up independent kingdoms. 
The plan he took was to make extensive grants, 
but to scatter them through various counties. 
For instance, his halFbrotlier Odo of Ba 5 'eux got 
439 manors, but they were scattered through 17 
counties ; Kobert of Mortain had 793 manom 
scattered through 20 counties. Thus, had either 
of these been minded to rebel, no coherence or 
union was possible among vassals so scattered, and 
in each county an attempt to collect forces for 
rebellion would have resulted in a collision ndth a 
powerful sheriff at the head of his fyrd (the army 
of the shire), who, being a continuation of the 
Saxon and popular system of government, and 
being royal officers entirely, mimit be trusted to 
curb the lawless barons._ This, however, was not 
all. No sooner was AVilliam I. firmly seated on 
the throne, and the Domesday survey completed, 
than in 1086 at Salisbury he took a step which was 
in direct violation of the elementarj' feudal prin- 
ciples ; for he summoned a great meeting to which 
we are told there came ‘ all his ndtan and all the 
land-owners of substance in En"land, whose vassals 
soever they were, and they all submitted to him 
and became his men, and swore oaths of allegiance 
to him that they would be faithful to him against 
all others.' Thus there was provided a direct tie 
between the king and all the freeholders which no 
intermediate tie would justify them in breaking. 

We may now consider the nature of the services 
on condition of which land was feudally held, pre- 
mising that in English nomenclature the man who 
held land was called a tenant, the land holden 
was his tenement, and the conditions of holding his 
icmtrc. Tenures, then, were of three kinds, answer- 
ing to the three chief classes of the communitj', 
viz. free, unfree or base, and religious; and each 
of these might be for certain sendees — i.e. a fixed 
amount of money or labour at fixed periods — or 
uncertain — i.e. such amounts and at such times as 
the lord_ might require. For e.xaniple, the free and 
uncertain tenure, usually considered tlie noblest of 
all the tenures, was on condition of following the 
lord when he went to battle (which might of course 
be_ every year, or not at ail for a number of years), 
udth a body of men and for a number of (lays in 
the year accurately proportioned to the size and 
vahie of the holding; tliis was called Tenure in 
Chivalry or by Knight Service. The free ancl 
certain tenure was the payment of a fixed sum 
of money, or sometimes the performance of some 
service of a peaceful and usually agricultuml 
nature, and this was termed Free ancl Common 
Socage. Thc_ base tenures were those whicii 
depended originally on the performance of menial 
oihees, and were in fact the tenures by ivliich serfs 
allowed to siiuat on the lords’ land held their little 
patches at the will of the lord ; a moclemised and 
groauy modified form of this tenure still exists 
in England under the name of Copyhold (q.v.). 
The religious tenures, under which in early times 
ml the church lands were held, were Icnowji as 
Fraiikalinoign and tenure by Divine Sen'ice, -the 
theory being that the prayers of lioly men were nil 
they could be cxilled on to give by way of service 
to men, and Hie differcneui between the two being 
simply that in tlie former tiic number and tiiiKS 
of the prayers ivas left to the conscience of the 
tenant, in the latter a certain number of mn«es 
was laid (lowi, and if they were not duly said the 
lord had his remed v by disti-o-ss ; this last tenure be- 
c.amo obsolete at tlie Ilcfonnation. Frankalmoign 
or free alms is still the tenure wherebv in Englainl 


the pareon holds the church and glebe, the nearest 
tiling to allodial ownerehip known in England. 
The necessity, especially in military tenures, of 
knowing accurately who the tenant was, gave rise 
to a number of so-called ‘ incidents of tenure.’ Thus, 
on death of a tenant, the custom of the particular 
manor, which was pretty much the same all over 
the countiy, pointed out who by descent became 
his rightful successor; if the heir was a minor, 
another incident gave the lorcl the wardship of his 
person and lands till his majority ; if a female, 
the lord might dispose of her hanct in inarriam, 
lest she should many a hereditaiT enemy ; if tlie 
tenant unshed to sell his land, the lord must accept 
the new-comer as his tenant; and if the tenant 
died altogether without heirs, the land escheated 
to the lord. Accordingly, the lord might always 
know who his tenant was, and where to look for 
his services. 

In England, though the oath at Salisbuiy to a 
large extent took the sting out of feudalism and 
minimised its disruptive effect, all these results and 
incidents developeci themselves with great luxuri- 
ance and symraetiy ; but in or about the time 
of Henry II. a custom arose of comniuting all 
the services for money to be spent in pay of 
mercenarj' soldiers, and thus another blow was 
dealt at the personal relationship based on land- 
holding which was of the essence of the feudal 
system. Later still, in the reign of Edward 1., 
was passed the famous statute known as Quia 
Emptores (18 Ed. I. chap. 1), prohibiting any 
vassal from granting any land to be held in fee- 
simple under himself, and enacting that if he wished 
to sell it he must do so out ancT out, so that the 
purchaser thenceforth should hold of the same chief 
lord as the seller had held of before. Thus the 
formation of the infinite chain of lord, vas.sal, and 
sub-vassal was checked, till in process of time it has 
come about that nearly all freeholders in England 
hold directly from the crown. About the same time 
in France the influence of powerful kings began to 
absorb the semi-independent dukes and princes into 
the crown, but not till the following centuiy was the 
result finally achieved by Louis XI. He broke the 
feudal power of the great Duke of Brittany, the 
last, as he was the most powerful of the feudatories 
of the crown. In this way French feudalism became 
a thing of the past by the absoiqition of all the 
mesne lords, finally bringing about the same end 
which William I.. acconipTished by masterly policy 
in England ; but bringing it about by (lint of the 
sacrifice of all the gi'eat nobles, and reducing France 
to the condition of a powerful king with a weak 
and servile people, a state of things necessarily 
leading to the gi-eatest tyranny and to revolution 
and upheaval. Jleantime in England the progress 
was steady and certain. Quia Emptores destroycil 
the disruptive force of feudalism ; but the old 
niilitaiy tenures remained in name, though in 
fact th'ev were little more than excuses whereby 
the lord contrived to screw money out of the 
unlucky tenant in the guise of fines for alienation, 
reliefs on taking up the inheritance bv the heir, 
licriots, first-fniits, prime seisins, Ac. Tliere wcic 
also the aids given by the tenant at certain exijen- 
.sive epochs of his lord’s life, viz. when he was taken 
prisoner and i-equircd ransom, when his eldest son 
was dubbed a kiiigbt, and when his daughter was 
married— -ymr ransommer son corps, pur fatre f Is 
chevalier, ct pur warier sa file. The extortion to 
which the feudal system finally degenerated, when 
all its original puiqiose was gcinc, was put an emi 
to^ by the Statute nliolishing Militarj' Tcntiic“, 
passed on the re.storatioii of Chnrlc.s II.; and from 
that time forward feudalism to all intents and 
purposes was dead in England, save only f-o far as 
it atrected the foniis of conveyance of land. A few 
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of the old tenures were preserved, prohably on 
account of their picturesqueness and of their heing 
too light to he any real burden, such as the tenures 
of grand and petit sergeanty, under the latter of 
which the Dukes of Marlhoi’ough and Wellington 
hold their lands on condition of the presentation of 
a flag to the sovereign. 

We have seen how in France the disruptive 
nature of the feudal system and its tentlency 
to create a class of petty sovereigns more power- 
ful than their feudal lord proved the destruction 
of the system itself in that country in the loth 
century ; and how the very introduction of it into 
England was marked by a violation of one of its 
essential features, so that feudalism in its integi-ity 
never existed in England. But prohably the country 
where the system can he most advantageously 
studied in its development and decaj^ is Scotland ; 
into this country it was introduced not by a power- 
frrl monarch like William I., but by a number of 
restless and ambitious Normait knights journey- 
ing rror-th in search of adventure, who by their 
good swords and their Norman talent for organisa- 
tion made themselves chiefs of powerftrl clans. The 
process by which this was accomplished and its 
general good effect on the country have been well 
shown by the Drrke of Argyll in Scotland as It JFas 
and as It Is {2 vols. 1887). From these Norman 
knights the great horrses of Brtrce, Stewart, Fraser, 
Grant, Comyn, and many other's take their rise ; but 
the poverty of the country and the sparseness of 
poprrlation, constantly reduced by devastating wai-s, 
prevented the aggrandisement of the feudal lords, 
and checked the disruptive tendency of the system 
just sufficiently to preserve its vitality to a compara- 
tively modern period. Indeed, in the rebellion of 
1745, it became evident that sufficient of the feudal 


spirit remained to he a source of danger to any 
govenmient which chanced to he unpopular with 
the Highland chieftains, and also sufficient of its 
disi'uptive and disintegrating tendencies to render 
anj' enterprise depending on their support extremely 
precarious. Accordingly, after the suppression of 
that rebellion, the military tenures were abolished 
by legislation veiy similar to that which at the 
Restoration had abolished them in England. 
Nothing analogous to the oath at Salishuiy ever 
took place in Scotland ; accordingly the develop- 
ment of the system which made every chieftain a 
king in miniature, whose little realm was a sort 
of microcosm of the whole kingdom, pi'oceeded 
unchecked. N o statute analogous to Quia Emptores 
ever prevented subinfeudation, and accordingly to 
this day there may be any number of links in the 
chain of superior and vassal and sub-vassal ; while 
in England, since no sub-vassal could be created 
after IS Edward I., the intermediate lords have for 


the most part gradually dropped out, and most 
land-owners now hold directly from the crown, 
which was one result aimed at by William I., 
resulting in the most complete consolidation of the 
countiy. 

Those who wish to see the remains of the teudal 


system in visible, albeit dead and fossilised form, 
may do so more completely on the banks of the 
Rhine than almost anywhere else. The castle of 
the feudal baron towel's on its height ; the village 
of his dependents nestles at its foot, with the church 
whose priest was his tenant in frankalmoign, or 
maybe his chaplain ; the pier, it may be, which 
paid his dues — in fact, all the machinerj' of a tiny 
kingdom. Between one baron and another there 
might be friendship; there was more often feud. 
Over a number of the barons was some feudal lord, 
a prince-bishop perhaps, or a duke, and over them 
again the king ; and in legend and story as well as 
in visible remains of the ancient buildings may be 
traced all the ramifications of the system, tiirthe 


eye of fancy can without much difficulty recon- 
struct it again. 

See Hallam’s Middle Ages (1818); Stubbs, The Con- 
stitutional History of England (1874-78) ; Seebohm, The 
English Village Community {18S3) ; Guizot, Histoire de 
la Civilisation en France (1845); Waitz, Deutsche Ver- 
fassungsgeschichte (1843-78; new ed. 1879-86). 

Feu de Joic, or ‘lunning-fire,’ a discharge of 
niiisketi-y into the air, by a line of soldiers, in 
honour of a victoi-y or other gi'eat occasion. It 
commences with the right-hand man of the line, 
and passes rapidly down it, each man discharging 
liis rifle after a short but regular interval, till the 
extreme left of the line is reached. 

Feiierbacli, Ludwig Andreas, Geman philo- 
sopher, fourth son of the following, was bom at 
Landshut, 2Sth July 1804. After he had studied 
theologj' for two years at Heidelberg under Paulus 
and Daub, Hegel attracted him to Berlin, and ere 
long he abandoned theology for philosophj'. In 
1828 he hecame privatdocent at Erlangen, but failed 
as a lecturer, and next retired to Bruckberg, where 
his wife’s means enabled him to live in studious 
quiet for more than twenty years. In 1830 he 
published anonymously his dedanlcen iiber Tod 
und Unsterblichheit — an attack on the doctrine 
of immortality — and during the next few years, 
works on the philosophers between Bacon and 
Spinoza, on Leibnitz, and Pien'e Bayle. But 
these historical works only paved the way to a 
critical investigation into the nature of religion 
and its relation to philosophy, the results of which 
have been given to the world in several works well 
known to speculative theologians. The most cele- 
brated of these is his famous work on the nature 
of Christianity, Das IVesen des Christetithvms 
(1841), which had the honour of translation into 
English from the pen of Marian Evans (George 
Eliot). Starting from the Hegelian doctrine 
that the Absolute comes to consciousness only in 
humanity, Feuerbach denies to it any existence 
beyond the human consciousness, maintaining it 
to be merely the projection by man of his omi 
ideal into tiie objective world, on which he feels 
his dependence. All authority above man, and 
consequently all moral obligation, is therefore con- 
sistently regarded as a delusion proceeding from 
man himself, and the highest good is explained as 
that which is on the whole most pleasurable. Yet 
even this highest good is further explained as 
consisting in resemblance to that ideal humanity 
which man creates for himself, and worships as 
God. A kind of ideal theism is therefore retained 
by Feuerbach ; but when his doctrines were adopted 
by the mass of German communists, they degen- 
erated, jiei'baps logically, into an actual atheism, 
which ignored any moral or social law imposed on 
the individual from any other source than himself. 
The last veai-s of the philosopher were vexed with 

E overty and paralysis, from which he was relieved 
y the* offerings of admirei-s, and at last by death, 
I,%li September 1872. His works were collected, 
with additions and conections to bring them into 
accordance with his later views, in ten volumes 
(1846-66). See the books on Feuerbach by Lud- 
wig Grlin (1874), Beyer (1872), and Starcke'( 1885). 

Fciierbacli, Paul Johann Anselm von, 
one of the most distinguished criminal jurists of 
Germany, was bom at Jena, 14tb November 1775. 
From the gjunnasium at Frankfort-on-l^Iain, where 
his father was an advocate, he passed in 1792 to 
Jena to study first philosophy, then law. Already, 
he had made a brilliant reputation by his Kritih 
dcs natiirlichcn DccJtis (1796), and his Anti-Hobbes 
(1798), when he began to deliver lectures which 
introduced into criminal jurispnulence a new 
metliod of treatment, systematised in his Lehr- 
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hwh dcs gcmcincn pcinlichcn Ecchts (ISOl; 14tli 
ed. 1847). This celehrated -work placed Fewer- 
hach at the head of a new school of jurists, who 
maintain that the decision of the judge in everj- 
case ought to he determined solely hy an express 
deliverance of the penal law, never hy his own 
discretion, and who on that account obtained the 
name of Eigorists. It gave a powerful impetus 
to the feeling in favour of more humane and less 
vindictive punishments. _ In 1801 he was aj)pointed 
professor in Jena, hut in 1802 accepted a call to 
Kiel. In 1804 he removed to Landshut ; hut next 
year he was transferred to an official post in 
hlunich, and in 1808 was appointed privy-coun- 
cillor. The new penal code which he planned for 
Bavaria (1813) was taken as a basis in the emenda- 
tion of the criminal law of several other countries. 
During this period also he published his JIcrk~ 
'immlige Kriminalrcchtsfullc (1808-11). In his 
Gcschworenengcricht (1813) he maintained that the 
verdict of a juiy is not necessarily adequate legal 
proof of a crime. Supplements were published in 
1819 and 1821, and a second volume was added 
in 1825. In 1814 Feuerbach became second ju-esi- 
dent of the Court of Appeal in Bamberg, and 
afterwards first pre.sident of the Court of Appeal at 
Anspach. In 1832 he published a work on Ivaspav 
Hauser ( q. V. ). He had just edited a collection 
of his Klcinc Schriftcn when he died suddenly 
at Frankfort-on -Main, 25th lilay 1833. An inter- 
esting life was written by his son Ludwig (2 vols. 
1852). 

FcilillnilS, Co^fGREGATIO^' OF, a reform of the 
Cistercian order, remarkable as forming part of the 
gi-eat religious movement in the Roman Catholic 
(lliurch during the IGth century, contemporary 
with and probably stimulated by the progress of 
the Reformation. The author of this reform was 
Jean de la Barriere, abbot of the Cistercian 
monastery at Feuillans in Languedoc (20 miles 
south-west of Toulouse), who, painfully struck 
bj' the relaxation of its discipline, laid down for 
liimself a new and much more austere course of 
life, in which he soon found many imitatore and 
associates among the brethren of liis order. The 
nrle thus reformed was, after considerable opposi- 
tion from the advocates of the old rule, approved, 
until certain modifications, by Pope Sixtus V., 
the reformed congregation, however, being still 
left subject to the authority of the abbot of 
Citeaux ; and a convent was founded for tliem by 
Henry III. in the Rue St Honor6, Paris. The 
subjection to the abbot of Citeaux was removed by 
Pope Clement VIII. in 1595 ; and Urban VIII. in 
1G30 separated tiie congregation into two branches, 
one for France and the other for Italy, each under 
a distinct general. Tlie rules of both these bi-anches 
were subsequently modified about the middle of 
the same centurj'. 

The celebrated revolutionaiy club of the Feuil- 
lants took its name from this order, whose convent 
in the line St Honore was its meeting-place. It 
was founded in 1790 Iw Lafayette, Sibye.% Laroche- 
foucauld, and othere holding moderate opinions, 
but it soon fell before the devouring fire of revolu- 
tion. At length, on the 28th March 1791, the 
assembly in the cloister was forcibly di.sjici'sed bv 
a raging mob. In October 1791 the'extreme right 
and the right in the Legislative Assembly were 
often called Feuillant.s. 

Foiiillct, OcTAfE, a distinguished French 
novelist, born at Saint-L6, in La Manche, 11th 
August 1812. He w.as numbered for some time 
in the band of Dumas' literarj’ assistants, and 
began his own literary career with Zc Fruit rU- 
the Ecri'c Eoitrclle. From ISIS he pub- 
li-hed in the Ecviic des Deux Maudes a .series of 


proverbs, comedies, tales, and romances, which 
were collected in Sednes ct Proverhes and Seines et 
Comidtes (5 vols. 1853-5G). He was elected to fill 
Eugfene Sciibe’s chair at the French Academy in 
1862, and was aftenvards librarian to the emperor. 
Some of the earlier novels, as the pathetic stmy 
La Petite Comtesse, gave promise of power, but 
his popularity as a novelist really awoke iritli the 
juiblication of the masteipiece Lc Eoman d'nn 
Jcunc Homme Panvre (1858), and the only less 
beautiful Sihylle (1862). These were followed by 
M. de Camors (18G7), Julia de TrCca'ur (1872), 
Un Mariage dans le Monde (1875), Lcs Amours 
dc Philippe (1877), Le Journal (Tune Femme 
(1878), Histoire d’une Parisienne (1881), and the 
striking La Morte (1886). He has written many 
successful comedies, but it remains true that 
his dramatic faculty is more eflectively di-splaycd 
in his novels than in his work for the stage. 
Feuillet has manj^ excellent gifts as a writer of 
fiction. His stories are cleverly constructed, grace- 
fully told, and unstained b,v coareene.ss ; he is 
thoroughly acquainted with the high circles in 
which his characters move ; he has pathos and 
even passion at his command. Yet he cannot lie 
classed as a great novelist. He has never created 
a rc<ally strong character ; he frequently strikes 
a false note ; lie indulges in morbid sentimental- 
ism, and has a weakness for treating dubious 
situations while posing as a strict moiul teacher. 
These defects are in the main unapparent in Le 
Eoman d'nn Jcunc Homme Panvre, but the story, 
though interesting and in parts channing, yet 
fails to leave a powerful impression on the reader. 

Fenillcton (Fr., lit. ‘a small leaf’), the name 
applied to that portion of a political newspaiior set 
apart for intelligence of a non-political ciiaractcr, 
for criticisms on art or literature, or for fiction, and 
usually separated from the main sheet by a line. 
The feuilleton was first adopted in ISOObythoAbbe 
Geoft’roy for dramatic criticisms in the Journed des 
Dibats, but by degrees the clement of belles-lettres 
became dominant, and the result was a species of 
light journalistic literature, in which Jules Jnnin 
became the acknowledged king. _ In the yeare 
immediately preceding the revolutioii of Fcbniary 
1848 entire* romances were spun out in the fcuille- 
ton, as the novels of Eugene Sue in the Constliv- 
iionncl. Among the later French fcuillctomstcs 
may be named Fr. Sarcey, P. de Saint-Victor, 
Alb. SVolir, Jul. Claretie, and A. Scholl. The 
French system has been imitated in Germany, 
though with less success than in France, but lias 
hitherto found less favour in England. The mom 
eminent of recent Genuan feuillet onistes are h. 
Frenzel, P. Lindau, L. P’ietschj F. Gro.ss, _0. 
Bauck, and the humorists, Eckstein, Stettcnhoim, 
Trojan, and Dohm. 

Fcyal, Paui, Henri ConENTiN,_ a Krcnch 
novelist, born at Rennes, September 27, 1817- Of 
his many’ bright and vigorous novels may be named 
Lcs Mykircs dc Londres (1844), Lc Fils du Diaolc 
(1847), and Xc Eossu (1858). Many of his romance-; 
have had an extraordinary run when dramatised. 
Feval became converted to the strictest Roman 
Catholicism in 1876. 

Fever ( Lat. fchris, lit. ‘a trembling’), a diseased 
condition of the system, of which the most inqiort- 
ant cliaracteristic is a rise in tlie teiniicmture of 
the body, h'ever should be regnnled as funda- 
mentally a symptom or groun_ of .synijitoms, ratlmr 
than as a disease or class of disease.--, for the causcs 
leading to it arc ext rc-nioly various ; but it 1 “ a 
symptom of sucb im])ortance that the term is iiM'd, 
with a distinguishing e[)ithct, as tlie name of a 
number of diseasc.s. Tlie increase of tlie tempeni- 
ture of the body requires to be estimated according 
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to the state of the intenial parts rather than the 
external ; the surface of the uody, and particularly 
tlie extremities, being not unfrequently cold rather 
than rvarm. In many cases where fever occurs, 
most characteristically_ in Ague (q.v.), it maj' 
he considered as passing through three distinct 
stages more or less marked : ( 1 ) the cold or shiver- 
ing stage; (2) the hot stage; (3) the sweating 
stage. This description, however, requires to be 
qualified by the remark that, even in the cold stage 
of fevers, it is now well ascertained that tlie blood 
and the internal organs have an elevated tempei-a- 
ture, as estimated by the thermometer introduced 
into the cavities of the bodj'. In the cold stage of 
fever, accordingly, and even in the most violent 
ague, when the teeth are chattering with cold, and 
the whole surface is pale and clammy, the state of 
the system is well expressed bj^ the maxim of 
Virchow, to the effect that ‘ the outer parts freeze 
while the inner bura.’ The increase of temperature 
is very various in different diseases and at different 
times in the same case. When it is over 104° F. 
it may be regarded as ‘ high ; ’ when over 106° it is 
often called hyperpyrexia ; and when it exceeds 107° 
for more than an hour or two a fatal issue is almost 
certain. 

Elevation of temperature, though perhaps the 
most important, is by no means the only indication 
of the feverish state. It is often ushered in by a 
chill, or a distinct shivering, or rigor, as it is techni- 
callj' called ; this leads through the cold stage to 
the hot, which usually follows pretty rapidly, and 
is attended by all the febrile phenomena in their 
highest degree. The pulse, and usually the breath- 
ing, are quickened ; the appetite is lost or impaired, 

• and the tongue furred; there is thirst, often ex- 
cessive ; headache and pains in the back and limbs 
are often present, with restlessness and general 
uneasiness; there is great weakness of the mus- 
cular system ; .all the secretions .are disordered, the 
urine in particular being so.anty, high-coloured, 
and loaded with sediment ; when the fever is 
severe, delirium often comes on, especially at night. 
If the feverish state continue, r.apid wasting takes 
place, especially affecting the fat and the muscles. 
If the case take a favourable turn, the feverish state 
terminates either gradually, by lysis, as in tj'phoid 
fever, or suddenly, by crisis, as in typhus fever and 
acute indammation of the lungs. In the latter case 
there is often what is c.alled a ‘ critical discharge ’ 
from skin, kidneys, or bowels. ( For the features of 
special feverish diseases, see under their respective 
titles.) 

The cause of the increased temperature in fever 
is not yet fully understood. Increased oxidation 
takes place in the body in almost all cases rvliere 
fever is present, and must be associated with in- 
creased evolution of heat ; but calculation seems to 
show that this is not sufficient to account in many 
c.ases for the high temperature maintained. Whether 
the other factors concerned depend upon obscure 
chemical changes in the body, or upon some peculiar 
disorder of the nervous system, is at present only a 
subject of inquiry and speculation. 

Diseases in which fever occurs are separated 
pretty naturally into two great groups : in one of 
these the fever is the gre.atly predominating fact, 
and determines the specific character of the disease, 
the local disease (if present) being quite subor- 
dinate, and usually secondary in point of time ; in 
the other the opposite order prevails, and the 
fever is obviously secomlaiy. Hence the distinc- 
tion embodied in modic.al language between idio- 
2 Mthic (i.e. ‘self-originating,’ ‘spontaneous’) and 
syntpionmiic or secondaiy fevers. The idiojiathic 
fevers are distinguished with reference to their 
mode of diffusion, as Epidemic (q.v.) and Endemic 
(q.v.); or with reference to their supposed c.ause, 


as contagious, infectious, malarious, &c. ; or with 
reference to their incidental symptoms and their 
lieculiarities of couree and teimin.ation (the pre- 
sumed spieeiflc phenomena attracting, of course, 
particular attention), as eruptive (see Exanthe- 
mata) or non-eruptive, malignant, ikc. See also 
Diseases (Classification of). 

Among these distinctions, based upon the course 
of the fever, one demands particular notice, as 
involving an inmortant law of febrile diseases 
generally, and of a large class of fevers of warm 
climates in particular. Periodic increase and dimi- 
nution, or paroxysms of longer or shorter duration, 
with intervals of more or less perfect relief from 
all the symptoms, are characteristic of most dise.ases 
of this kind, but e.specially of those arising from 
malaria — i.e. emanations from the soil, educed 
under the influence of solar heat. The duration of 
the paroxysms and of the intervals, the complete 
intermission, ormore partial remission, of symptoms, 
become in such cases the characteristic facts that 
mark the type, as it is called, of the fever, which is 
accordingly distinguished as intermittent or remit- 
tent, and, according to the length of the periods, 
tertian, quartan, quotidian, &c. See Ague. 

Symptomatic or secondaiy fever occurs in a large 
number of diseases. Indeed, there is no condition 
which rules so large a part of the physician’s duty, 
whether in the way of distinguishing diseases or of 
curing them, as this constitutional st,ate. It is 
miecially associated with acute or sub-acute in- 
llammations of the various organs and tissues of the 
body. Among the diseases where it is usually most 
marked some of the nio.st important are acute 
rheumatism, or rheumatic fever ; acute abscess ; 
meningitis, often called brain fever ; acute pneu- 
monia, or inflammation of the lungs ; peritonitis. 

Hectic is only distinguished from other forms of 
fever by the comparative mildness of its symptoms, 
and its slow and insidious progress. It is' specially 
characteristic of Consumption (q.v.) and allied 
diseases, and of chronic forms of blood-poisoning. 

The treatment of the feverish state depends so 
much on the cause which produces it that it can 
hardly be profit.ably treated in a general w.ay. 
Some remarks, however, on the methods in use for 
reducing the teraper.atiire of the body may not be 
out of place. In very many cases of fever no such 
treatment is necessary ; but when the temperature 
is so high, or so long above the normal, as to be in 
itself a source of danger to the patient, special 
means must be adopted for its reduction. Quinine 
has long been in use for this puipose in many 
diseases besides ague and other m.alarial fevere, in 
which it is the remedy par exeellenec. But within 
the last few yearn several new dnigs have been 
brought into use, which have the propertj’ of 
reducing feverish temperature in most cases, and 
ajipear to be of great value. Of these antipyrin 
and .antifebrin, both derivatives of coal-tar, have 
found most favour. Ice-bags, or coils of metal 
tubing through which cold water is kept flowing, 
are sometime.s apidied to the .surface of the bodj', 
particularly to the neighbourhood of an organ on 
inflammation of which the fever depends. But the 
mo.st powerful and cert.ain of all methods, the only 
one hitherto found effectual in certain forms of 
‘hyperpyrexia,’ is the use of a cold wet pack, or a 
b.ath at a temperature below that of the body. 
Such measure.s, it need li.ardlv be said, require much 
caution and judgment in their application, but they 
have been found of great value in various fonns of 
disease. 

FeverfetV [Matricaria — Pyrethmm — parihe- 
nimn), a composite perennial, common in hedge- 
banks and wa-ste places, but in Britain usually as a 
garden escape. It is closely allied to c.amomile, 
and still more to wild camomile (see Camomile), 
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and like these is of immemorial use in medi- 
cine as a tonic and bitter, its popular name 
recordintr its febrifujral 



properties. Like many 
other popular medicines, 
it has now been replaced 
by more potent reme- 
dies, save occasionally in 
the domestic practice of 
country districts, or in 
that of the herbalist. A 
double variety is not 
uncommon in gardens. 
The jMayweed (il/. in- 
odora ), with leaves more 
resembling those of 
camomile, but almost 
scentless, and large 
flowers with white ray 
and yellow disc, is com- 
mon in cornfields and 
waste places in Biitaiii 
and throughout Europe. 
See Pi-KEriTKOTf. 


Common Feverfew FcvcvWOVt {Trios- 

[Matricaria parthcnium). tcxim pcrfolicdum), a 
perennial of the order 
Caprifoliacetc, a native of North America, where 
its diied and roasted berries have been occasion- 
ally used as a substitute for coffee ; its roots act 
as an emetic and mild cathartic. It is sometimes 
called Tinkar's Moot, from the physician who first 
bi ought it into notice. 

Feydeau, Erxest, a French novelist, born in 
1821, whose stories depict the worst features of 
society in the time of the Empire. Despite the 
morbid tone and low moralitj' of his works, he had 
unquestionable talents, and produced one novel, 
Si/lvic, of mucli more than ordinary power. Among 
his other works are Fanny Sauna, Lc Roman 
d’linc Jcunc MarUc, Amours Tragiques, Cuihirino 
Ocenneiro, Lc Secret du Bonheur. Fevdeau died 
in 1873. 


Fez. or more properly Faz, the second capital of 
the sultanate of Morocco, lies inland in 3P 6' N. 
lat. and 4° 58' W. long., about 100 miles E. of 
Kabat on the Atlantic. Standing in a pear-shaiied 
v.allcy surrounded with hills, which are clotlied 
witli orchards of orange, pomegranate, apple, and 
amicot trees, and with olive-gardens, wliilst the 
plain is strewn Avith numerous mined buildings, 
Fez presents a strikingly oriental appearance, iue 
town itself, divided into two parts by a little stream 
that joins the Sebii 2i miles to tlie NE. of the 
town, is encircled by cnimbliiig walls, and 1ms 
narrow, dirty, sunle«s streets. For more than a 
thousand years Fez has been one of the .'^acred 
cities of Islam, being especially renowned for its 
university and schools of learning. Tiie university, 
attached to the mosque of the Cherubim, called 
al=o the mosque of Muley Edris {one of the largest 
and most A'enerated in 2sorfli Africa), was founded 
in 859 ; at pre'-ent it is frequented by about 700 
pupils, who come from all parts of the Mohammedan 
world, and are taught by about forty profcssoi-s. 
Attached to this mosque is a Hbraiw, computed to 
cont.ain 30,000 MSS. Be.sides the university there 
arc also fourteen colleges. The extensive palace of 
the sultan is now partly in mins. Although thus 
falling into decay, Fez is nevertheless one of the 
busiest commercial towns of north-west Africa ; its 
incrchants import European manufactured wares 
and the productions of trojuc.al lainK, which they 
dasjiatc)i_ by periodical caravans to 'Timbuktu anil 
the interior of .-Vfrica, and export (since 188.5 verj' 
largely by way of 1,’abat, instead of as formerly 
by Tangier) the products they receive thence in 


retiiiTi, such as fniits, gums, ivory, gold, together 
until those of the native industries, chief amongst 
which are morocco leather, fez caps, pottery, a'ld 
gold and silver Wares. 'The population is ven- 
variously esfimateii from 130,000 to 50,000; a 
native computation in 1888 puts it. at only 24,000, 
embracing Arabs, Berbers, Jews, and Negroes. Fez 
was founded by Muley Edris in 808, and was the 
capital of the Edrisi aynasty as long as it lasted. 
Towards the end of the 11th centuiw the town was 
made the capital of an independent kingdom, 
founded (1086) 1)5' the Almoravid prince, Yiissnf 
ibn Tashfin, and from that time onwards it ranked, 
on account both of the veneration it Avas held in as 
a -sacred city' and of its learning, as one of the first 
cities of Islam. But from the date of its incorpora- 
tion AA'ith Morocco, in 1548, it began to decay in 
importance. See Delphin, L’EnseigncmcntSupMmir 
Mnssidmam (1889), and De la Martinifere, Morocco 
(Eng. trans. 1889). 

Fez, a red, brimless cap of fine avooI, fitting 
closely' to the head, Avith a tassel of black or blue, 
AA'oi-n in Turkey', Persia, Greece, Albania, Egypt, 
and on the shores of the Levant generally'. The 
name is derived from the tOAvn of Fez, AA-here such 
caps Avere first made ; at present the best are iiianii- 
factured in Tunis, but fezes of fair quality' are pre- 
pared in Germany, France, and SAvitzerland. In 
Africa they are usually called tarbusli. 

Fczzail, a province of the Turkish einjure, 
politically attached to Tiipidi, to the south of 
Avhicli country it lies. E.xtending some 390 miles 
N. and S., and some 300 E. and W., betAveen 24° 
and 29° N. lat. and 12° and 18° E. long., Fezzaii 
belongs to the desert region of North Africa. It 
consists of a huge depression, fenced in on all sides 
e.xcept the Ai'est by Ioav ranges of hills, and traveled 
by' barren, stony, shelterless plateaus, betAveen 
AvhicIi lie long shalloAv valleys, containing numerous 
fertile oases. 'The northern ban-icr of the province 
is the range of Jebel es-Soda, Avhich strikes oil' 
nearly due cast hom the south-east corner of the 
Saharan plateau called the Hamniada el-Honiia, 
and is continued tOAA'ards the .south-east by tlie 
Hanij el-AsAvad. The Jebel es-Soda measures about 
125 miles in length, and has an average altitude of 
2950 feet. South of this range stretches for some 
80 miles a series of Ioav elevations, streAvn Avitli 
•smooth stones, destitute of AA-ater, and almost 
entirely devoid of plant and animal life ; beyond 
these again conies a region of sandy' alluvial soil, 
containing saline deposits, AA'ith a tolerably good 
supply of Avatcr at 10 to 12 feet beloAV the surface. 
South of the Hammada el-Homra Fezzaii is in- 
vaded by the edeyen or Saharan sand-dunes ; and 
these are separated from the Hammada of Murzuk 
on the soiitli by' the "Wady Lnd«hal, a Avatorcoupe 
extending north-east for about 125 miles. 'I’l'e 
soiitliera border of the proA'ince is formed by the 
Tiinimo Hills, more than 2500 feet high, Avhicli 
connect the Ahaggar plateau in the north-AA'c-t 
AA'ith the mountainous region of Tebesti m the 
south-east. The entire region .slopes gently tOAvards 
the east. 

The oases, mostly dcprc-ssioiis in the A'nlloys, 
are the only cultivated .spots, wheio a little 
grain and a fcAv vegetables are lai.sed, and AA-lierc 
;^'OAA'.s the d.ate-jialm, the ])riiici])al source of food 
for the iiiimbitant.s and their domestic nriimal'. 
Of thc-'c camels, poultry, and pigeons arc alone 
kept ill any’ gieat number. 'The climate is on the 
AA’hole uniform and bcalthy’, although malarial fever 
is veiy freqiient. Fe//an is botli hotter in t-ummer 
and colder in •winter than Triimli ; its tetnpciatiire 
ranges from 2.3'' to 112°, tlie annual mean Imiiig 
70° F. 'The atmo«)dicre is A’crydry: rain .scarcely 
CA'er falls. 'The principal AA'inds bloAV fiom tlic 
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Boiitli and east, but from December to April north 
and west winds are very prevalent. There is no 
industry, no e.vport trade except in soda, obtained 
from e.xtensive salt lakes nortli west of Murzuk, 
and veiy little eomnierce. Formerly, however, the 
Fezzan merchants occupied a very important 
position as intermediaries in the trade between 
Tripoli and Egypt with Bornu and Timbuktu ; but 
the opening of new routes and the attempts to 
check the trade in slaves — the great staple of this 
route — have destroyed the commercial impoii;ance 
of Fezzan. The inhabitants, estimated by Nach- 
tigal at about 50,000, are a mixed race, embmcing 
Tuareg, Tibbii, Bornu, Haussa, and Arab elements 
grafted on the original nomadic stock. They are 
frivolous, pleasuredoving, and idle, but noted for 
their honesty and good-nature, as well as notorious 
for their immorality. In their manners and social 
customs they have borrowed largely from Arab 
originals ; in religion they are Mohammedans of 
tire Sirnnite creed. The principal town of tire pro- 
vince is Murzrrk, a place of about 0500 inhabit- 
ants. 

Fezzan is the ancient Phazania, or the land of 
the Garamantes, whose capital was Garatna, and 
who were conquered by the Roman Balbtrs in 20 

B. c. In the rnrddle of the 7th century the corrntry 
was invaded and subdired bj’ a lieutenant of ’Amr 
ibn el-Asi, the Moslem conqueror of Egypt. From 
the 10th century onwards, with the exception of 
about 100 years (the 13th centrrry), wherr it was 
held by the kings of Kanem from the south, Fezzan 
was ruled by native or Arab dynasties. From tire 
16th century its history may be epitomised as a 
series of struggles against Tripoli, until in 1842 it 
finally lost its independence, and became a Turkish 
province and part of the governor-generalship of 
Tripoli ; but it has now a separate governor, who 
acts almost wholly independently of the governor- 
general of Tripoli. See Barth, Travels in Central 
Africa (vol. i. Bond. 1857), and Naclrtigal, Sahara 
wicl Sudan (vol. i. Berlin, 1879). 

Fiars (a word of controverted origin, probably 
connected with the French ajf enrage, ‘taxation,’ 
bnt possibly with ‘theholder of a fee, ’as origin- 
ally confined to crown vassals). fiars prices 
in Scotland are the prices of the different kinds of 
grain of the growth of each county for the preced- 
ing crop, as fixed by the sentence of the sheriff, 
proceeding on the report of a jury summoned for the 
purpose, before whom the evidence of famrers and 
corn-dealers is produced. The values thus officially 
ascertained serve as a iirle for ascertaining the 
prices of gr’ain in all contracts where they are not 
fixed by the parties ; and in many sales it is agreed 
to accept the rates fi.xed by the fiars. The original 
use was to fix crowrr rents, and it was long ere the 
system was applied to church stipends. See 
Teixds. 

The form of procedure in ‘ striking the fiars,’ as 
it is called, is regulated by Act of Sedenrnt, 21st 
December 1723, renewed 29th February 1728, which 
is itself of doubtful legality. The time fixed by 
this act for strmnroning the jury is between the 4th 
and 20tlr of Febnraiy, and the verdict must be 
returaed before 1st March, old style ; which is gene- 
rally considered too early, as before that time not 
much grain of the previorrs crop has been bi-ought 
into the market. Later dates were afterwards 

C. xed for Orkney and Shetland. Mr Barclay, slreriff- 
srrbstitrrte of Beithshire, in his Digest, {dves the 
follornng accorrnt of this difficult and delicate pro- 
cess as practised in his conntj'. ‘ In Perthshire, the 
fiars court is held on the last Friday of Febnrarj-, 
or the firet Friday of March. The jury consists of 
eight heritors, a few fanners, and some neutral 
parties, especially one or two able to check the 
calculations. Aii experienced accountant is sworn. 


and acts as such, but is not on the jury, and is paid 
a fee from the county rates. The list of the jury is 
shifted every alternate year, thereby giving sufficient 
release from duty, and yet securing persons skilled 
in the practice. Some yearn ago it was arranged to 
take no juror who either paid or received rents 
acegrding to the fiais ; but this greatly limited the 
choice, and was complained of, and abandoned. All 
considerable dealers in Perthsbire victual, whether 
resident in Perthshire or elsewhere, are uniformly 
summoned, and in addition eveiy person whose 
name is given in by whatever person interested.’ 
There are, however, grave differences of procedure 
in the different sheriff courts. In fact the Act of 
Sederunt was never in operation in Haddington. 
'The result has been an artificially severe fluctua- 
tion in values. It is obvious that the method of 
fixing fiars requires investigation and eorrection ; 
also that all gr-ain payments should be compulsorily 
converted into monej’. The same mode is not 
adopted in England under the Tithe Commutation 
Act ( see Tithes ). See Paterson, Historical A ccoun t 
of the Striking of the Fiars in Scotland (1852); 
Fiars Prices, by William Hector ; Position of Fiars 
Prices and Conversion of Gi'am Payments, by N. 
Elliot ( 1879 ). For the fiars prices prior to 1776, see 
Bald’s Tables. See also Taylor’s Tables of Value 
of Tithe Bent Charges (1879), and, for elaborate 
tables, the annual issue of Oliver and Boyd’s Edin- 
burgh Almatiac. 

Fiasco, a term borrowed from the usage of the 
Italian theatre, and now naturalised in France, 
Geimany, and England, for a failure in acting or 
singing, or by extension of the metaphor for a 
failure of any kind. In Italy it is not uncommon 
to hear an audience cry out, ‘ Olii, olh, fiasco,’ even 
when the singer has only made a single false note. 
The word means literally ‘ a bottle,’ and its meta- 
phorical use may contain an allusion to the bursting 
of a bottle. | 

Fiat, in English law, a short order or wan-ant | 
of a judge or public officer for making out or allow- ' 
ing processes, letters-patent, &o. 

Fiber. See Musquash. 

Fibres, Textile. See Fibrous Substaxces. 

Fibrin is a proteid substance which appears in ' 
the blood after it is shed, and by its appearance ’ 
gives rise to the process of coagulation or clotting. I 
Freshly prepared fibrin is a stringy, elastic, white : 
substance. Its clementarj’ composition is carbon, * 
52 "6 ; hydrogen, 7'0; nitrogen, 17 '4; sulphur, 1‘2; ' 

oxygen, 21 '8 = lOO’O. It gives the various reac- 
tions of the proteid substances (see Proteids). 

It is insoluble in water, and only slowly soluble in 
solutions of the neutral salts. It is precipitatec 
by a saturated solution of sulphate of magnesium! i 
It must therefore be considered as nearly allied 
to the globulin group of juoteids. > j 

Fibiin may best be obtained by whipping bloo| 
as it is shed with a bundle of twigs, which after 
time become sun'ounded by masses of the libroti 
elastic threads of fibiin. These may then be washec 1 
to free them from the various constituents of tlie| 
blood. The mode of appearance may be welll 
stiulied by allowing a layer of blood to coagulate 
on a microscopic slide under a cover glass, and then| 
gently washing the cover glass to whicli the clot 
adheres nith a stream of water. It irill be seen 
to consist of a delicate reticulum of fibrils with 
granular-looking masses at many of the nodal 
jioints. The fibrils appear to have shot out from 
these granular masses. 

The source of fibrin is a matter upon wliicli our 
knowledge is at present imperfect. The most 
recent investigations tend to show that a substance 
belonging to the globulin group of proteids, and 
known as fibrinogen, which occurs in the blood- 
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plasma before coagulation, becom^ precipitated as 
iibiin 'wlien the blood is shed. "What is the cause 
of this precipitation we do not know. Formerly it 
was supposed that the white corpuscles broke down 
and set free a ferment which set up the change. 
More recently the possible connection of the third 
element of the blood— the blood platelets— with the 
process has been suggested by various pathological 
mvestigations. Apparently the granular nodal 
masses already described are composed^ of these 
platelets. Although the wet fibrin derived from 
blood appears somewhat bulky, when dried and 
weighed its amount is found to be very small — on 
an average onlj' 0’2 per cent. See Blood. 

Fibrous Substances. Such of these as are 
used in the arts are either of animat or vegetable 
origin, with the ex'ception of Asbestos (q.v.), which 
is mineral. Fibres which can be spun and woven, 
or made into cloth or paper by a felting process, 
have some peculiarity of structure which fits them 
for such purposes. Human hair or hoise-hair is 
not suitable for ordinary textile fabrics, because 
either resembles a very thin flexible rod with 
smooth sides, so that when an attempt is made to 
twist a number of them into a yarn, or form them 
into a felted substance, they will not hold together. 
Horse-hair used singly is made into cloth because 
it is exceptionally strong. But nearly all fibres 
suitable for woven or felted fabrics, such as wool, 
silk, cotton, orlla.x, liave on tlieir surface serrations 
or projections of some kind, or they have a prone- 
ness to twist and curl, either of which charactei-s 
causes them to interlock, so that when they are 
spun into yarn they do not untwist again. These 
little prominences or projections are only seen when 
the fibre is highly magnified. 

In addition to suitable structure, the value of a 
fibre for industrial purposes depends upon its 
strengtii and elasticity, and upon its capability of 
being bleached and dyed. Length and fineness are 
also considered, as well as abundance of supply. 

Tlie wool of the sheep and the shawl goat 
is described under Wool and Casiijieiie Goat. 
See their respective heads for alpaca, mohair, fui-, 
and silk. There are a few otiier animal fibres of 
some interest or importance, such as camel’s hair, 
from which an excellent cloth is made, and cow- 
jiair,_ which is used in considemble quantity for 
inferior kinds of woollen goods. A fibre of a silky 
nature is obtained from the byssus of a large 
Mediterranean bivalve shell-fish (Fiima nobilis), 
which is made into sliawls and gloves. 

Hifl'erent parts of plants yield fibres. Only 
dicotyledonous plants have a true bark, and from 
these come the most important te.xtile fibres of 
vegetable origin. Tliese generally consist of strong, 
line, flexible bast fibres from the bark sheath, of 
wliich flax, hemp, rliea, and jute are examples 
'see B.vst). The most valuable of all, however 
-viz. cotton, consists of haii-s which surround the 
icd.s of the plant. In monocotylcdonous plants, 
’Inch also yield man5' serviceable fibres, tliese arc 
ommonly obtained from the fibrous portions of 
leaves and of leaf-stalks. Jlorc rarely they occur 
as hair-like libre-s which form appendages to leaves 
or surround their b.xse. Coir fibre Ls from the husk 
of the nut of the cocoa-nut palm. 

Vegetable fibres consist essentially of Cellulose 
(q.v.), a substance which is not ea-sily actctl upon 
by chemical i-cagents such as affect allied bodies 
found in plants. Tliis is an important property in 
connection with some of tlio manufacturing pro- 
ce'.ses through which they require to pxss. 

Cotton, flax, heriij), jute, and coir are described 
under their respective heads ; rhea or Cliina-gra-ss 
under BanniEniA ; and New Zealand llax (Fhor- 
imitm temtx) under Flax. The vegetable fibres 
noticed in what follow.s, though less knoivn than 


those used in our piincipal textile industries, are 
nearly all of some importance commercially. Be- 
sides these there are quite a number of' plants 
yielding fibres known to have valuable properties 
which have not, except in the countries in which 
they grow, received any industrial application. 

Fibres from Exogenous Plants.— ylsc/cpms 
syriaca (Silk Weed). — The seeds of this plant 
are covered with a silkj’’ down which is used for 
a variety of purposes, such as the stniiing of 
beds and for mixing with wool for certain kinds of 
cloth and felt. The species is a native of Syria, 
but is also found in North and South America, and 
is cultivated in some parts of Europe. 

Bcaiiniontia grandijlora is another plant jnelding 
a liaiiy or silky fibie from the seeds. This is con- 
sidered to be one of the best and strongest of the 
seed-hairs called ‘ vegetable silk.’ , 

Broussonctia papyrifem (Paper jMulberiy). — A 
fine white cloth called tapa is made in a number of 
the Pacific Islands by beating the bark of this tree. 
The bark of this and another species of Broussonctia 
is much used for making paper in Japan. Quite 
recently the fibrous portion of the bark of the young 
shoots of white mulbeny {Moms alba) has been 
used as a textile material in Italy (see Mul- 
berry). 

Crotalaria jxmcca (Sunn Hemp). — Indigenous to 
Southern Asia and the tropical portion of Austral- 
asia ; cultivated all over India. The fibre is very 
suitable for cordage, considerable quantities being 
exported from India for this manufacture. 

Daphne longifolia, D. papyracca, D. Wallichi . — 
The fibre of the bark of each of these Indian plants 
is used in the manufacture of paper and ropes. 

Eriophomm comosinn {PolUnia criopoda) (Babar- 
giuss. Cotton-grass). — 'This plant is very common 
in many parts of India. The down at the base of 
the seeds is largely used in India for making paper, 
ropes, and cordage. 

Hibiseits caimabinus (Hemp-leaved hibiscus, 
Deccan hemp). — In the North-west Provinces, .as 
avell as in other parts of India, this small herb.aceons 
shnib is largely cultivated for its fibre,_ whicli_ is 
sometimes used to adulterate jute. It is inferior 
to tlie latter in quality, being rather coaise mid 
harsh, though strong. In India it is made into 
ropes and nets .and largely into paper. 

Hvimdns hqndus (Hop). — From the hop vine a 
useful fibre is obtained, which is turned to account 
for making cloth in Sweden. In England it has 
been made into millboard. 

Finns sylvestris (Pine-wool). — In recent years 
fibre obtained from the leaf-needles of the Scotch 
fir has, on the continent of Europe, been made 
into a blanket stuff for hospitals, flannels, and 
hosieiy. It is usually mixed with cottqn_ or wool. 
The material is believed to have medicinal I'lo- 
perties. 

Tiiia curopma (Common Lime-tree). — The bast 
fibres of this tree .are exteasivcly used in Kus'ia for 
mats, ropes, and other purposes. 

Fibres froji Endogenous Plant.s.— ri.i7ni'c 
(Spanish aloe). — An excellent fibre is 
obtained from this plant, which grows in great 
abundance in all parts of trojiical America. It has 
also Iiecn sncce.ssfully introduced into some coun- 
tries of the Old World. The fibre is made into 
ropes, twine, .and netting, as well as into matting 
and imitation haircloth. 

Agave mcxicana. — A plant distinct from the hi'-t, 
though often confounded with it. The libies of 
both are used for the same piirjmse. I’aper was 
made bj- the ancient Mexican.s from A. mcxicamt 
in the .same w.ay ns the Egj’ptians made it from 
the papyrus. _ , . 

Agave sisalaiia {SiiHol heini)). — The fibre of tins 
.“peciesj which grows in Yucatan, Mexico, amt 
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Central America, is especially valuable for ship 
cables, as it has been found to resist the action of 
sea-water better than most otlier materials used 
for their manufacture. Sisal hemp is sent in con- 
siderable quantities to the United States, but some 
of it is also sent to Europe. 

Attalca funifcra (Piassava). — From this palm 
nmcli of tlie cordage used on the Amazon River is 
made. The strong fibres used surround the young 
leaves. These are known in commerce as piassava 
fibre, or at least one kind of it, which is used in 
Europe chiefly for brushmaking. Another kind of 
piassava is got from Lcopoldina piassava, also a 
Brazilian palm. 

Bromelia ananas (Ananassa sativa ) { Pine-apj)le ). 
—In some places, such as the Bahamas and India, 
this plant is cultivated for its fniit, but in Malacca, 
Java, China, and some other eastern places chiefly 
for its fibre. Several species of bromelia yield use- 
ful fibres. The B. pigna of the Pliilippines yields 
the fine thread from which the costly pma cloth or 
pina muslin is made. B. sylvestris, called in Cen- 
tral America the mta, and in Mexico the istle, also 
produces an excellent fibre. 

Carludovica palmata (Panama screw-pine). — 
The unexpanded leaves yield the straw of which 
Panama hats, so much valued for their durability, 
are made. 

Caryota wens ( Kittool ). — From the leaves of this 
Indian palm the kittool fibre, now largely used to 
mix with biTstles in hrushmaking, is obtained. 
Strong ropes are made of it in India. 

Copemicia ccrifera (Carnauba or Carnahuba 
— q.v. — palm). — A Brazilian palm remarkable for 
the number of useful products obtained from it. 
In that countiy the fibres of its leaves are used 
for ropes, mats, brooms, &c. 

Corypha australis (Australian cabbage-palm). — 
The fibre obtained by splitting the leaves is made 
into clothing, netting, and hats. 

Macrochloa tenacissima ( Esparto-grass ). — Es- 
parto fibre is now manufactured into Paper (q.v.) 
on a great scale. For this purpose it is e.xtremely 
well suited, being fine and strong, with a tendency 
to curl. Until comparatively recently much of the 
esparto-grass of commerce was supposed to be the 
Lygcum spartum, an allied plant. 

Musa tcxtilis (^^lanilla hemp). — Tlie chief use of 
this fibre is_ in ropemaking, but matting is also 
made from it on a considerable scale in Dundee. 
It is prepared from the leaf-stalks of a wild plan- 
tain growing in the Philippine Islands. 

Fibke from an Aceogenous Plant, Cibotium 
baromctz (Pulu fibre). — The fibre so called sur- 
rounds the stalks of the fronds (leaves) of the 
plant, which is a fern growing in the Sandwich 
Islands. This fibre, like some of those occurring as 
hail's on seeds, is called ‘ vegetable silk. ’ It is used 
in the United States and Australia for stuffing in 
upholsterj' work. 

Fibro-vascnlar Bundle. See Leaf, Stem, 
Bark, Vegetable Histology, &c. 

Fib'ula, a clasp or buckle (see Brooch, 
Buckle). For the bone so called, see Leg. 

Ficlitc. Johann Gottlieb, a distinguished 
German philosopher, was born at Raminenau, near 
Bautzen, in Upper Lusatia, 19th May 1762, of a 
family distinguished for their simple piety, upright- 
ness, and firmness of character. His earlier years 
were marked by a love of solitary musing and medi- 
tation. In 1774: he was placed at the gymnasium 
of Pforta, near Naumburg ; and in 1780 he entered 
the univereity of Jena, where he devoted himself 
at first to theologj', but afterwards to philosonliy. 
During the years 1784-88 he supported himself in 
a precarious way as tutor in various Saxon families. 
Subsequently he went to Zurich in a shnilar capa- 


city, where he first met Johanna Maria Kahn, who 
afterwards became his wife. Circumstances pre- 
venting their immediate union, F’ichte in 1791 
accepted a tutorship at Wareaw, in the house of 
a Polish nobleman. The situation proving dis- 
agreeable, it was thrown up, and Fichte proceeded 
to Kbnigsberg, where he had an interview with 
Kant, of whom he had become an ardent disciple. 
At first he met with a rather ehilling reception. 
With the view of establishing a better understand- 
ing, he resolved to write his ‘ Critique of all Revela- 
tion ’ (Kritik allcr Offenbarung), published in 1792. 
Kant, on the work being submitted to him, praised 
it highly, and ultimately recommended Fichte to 
his own publisher, Hartung. In the meantime, 
however, Fichte’s available means of subsistence 
being exhausted, he was forced to ask the loan of 
a small sum of nionej' from Kant, which the latter 
refused. A temporary appointment as tutor in 
the family of the Count of Krokow, near Danzig, 
relieved him from immediate difficulties ; and the 
high literary fame which rapidly followed the 
publication of the Kritik having opened to him 
a new career in life, he returned to Zurich in 
1793, where on 22d October he married Johanna 
Rahn. In 1794 he was appointed to the chair of 
Philosophy at Jena, where he commenced to ex- 
pound his system of transcendental idealism. His 
prelections were distinguished by singular earnest- 
ness and oratorical power, combined with the enun- 
eiation of the loftiest moral princqile. 

-- He now clearly broke away from the limitations 
of the Critical Philosophy of Kant, of which he 
had already declared, writing to Niethammer in 
1793 : ‘My conviction is, that Kant has only indi- 
cated the truth, but neither unfolded nor proved it.’ 
His ‘ Doctrine of Knowledge ’ ( Wissenscnaftslchrc, 
Jena, 1795), his work on the ‘ Foundation of 
Natural Rights’ (GrundlaqcdcsNaturrechts, 1796), 
and the ‘Ethical System' {System dcr Sittcnlehrc, 
1798) contain a systematic exposition of his philo- 
sophy in its earlier form, expressed in an abstract 
and somewhat repellent terminology which was 
laid aside in his later and more popular works. 
In 1799 .an absurd accusation of atlieism, fervidly 
but fruitlessly refuted, led to his removal to Berlin, 
where he delivered lectures on philosophy to a 
select auditory. In 1800 appeared his work ‘ On 
the Vocation of Man ’ ( Ueber die Bestimmung dcs 
Mcnschcn). In 1805 he obtained the chair of Philo- 
sophy at Erlangen, with the privilege of residing at 
. Berlin during winter. Here he delivered his cele- 
brated lectures ‘On the Nature of the Scholar’ 
(Ueber das IVcscn dcs Gclchrtcn, 1S05-6). In 1806 
appeared his ‘ Charactei-istics of the Present Age’ 
(Grundziige dcs gegenwartigen Zeitaltcrs), and in 
I the same year his ‘Way to the Blessed Life, 
lor the Doctrine of Religion’ (Amveisung znm 
scligcn Lcbcn oder Religionslehre). In these works 
we find the highest e.xpression of his philosophy in 
its mature form, divested of the earlier technicali- 
ties. In his relation to the public events of his 
time Fichte exhibited a high-toned and eai-nc.st 
patriotism. The victories of Napoleon at Auer- 
stadt and Jena drew forth the famous ‘Addresses 
to the German Natioy-^-'B?crfcn an die Dcutschcn ). 
In these addresso' ' — out the leading idea 

I of his ‘ Charar,^— ''te, summoned his 
fellow-countrj’ir ' -•‘irring cn- 

j thusiasm, to t^ em from 

past ages, of' reason in 

which mind j .lidance of 

human afl'nit . eloquence he 

pointed out/ . .mtional regeneration 

in a system education, of which he laid 

down the p. _ and deline.ated the chief feature.®. 
His patriotic zeal was fully appreciated by the 
king, who on the restoration of peace requested 
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him to draw up a constitution for a new univer- 
sity in Berlin. In 1810 the xmiversity was opened, 
with a host of brilliant names, Fichte, Wolff, 
Miiller, Humboldt, He Wette, Schleiermacher, 
Neander, Klaproth, and Savigny. By the votes 
of his colleagues, Fichte was unanimously elected 
rector. Here, as at Jena, he labom-ed with 
unremitting energy for the suppression of all 
those customs umich he deemed barbarous in 
themselves, and incompatible with the true idea 
of a scholar. But his public career ^ine 
to a premature close. In 1813 the war of inde- 
pendence broke out, and the hospitals of the 
Prussian capital were soon crowded with patients. 
Fichte’s wife was one of the first who oftered her 
services as a nurse. For five months she tended 
the sick with all the patient tenderness and devo- 
tion of her nature. At last she was seized with 
fever, 3d January 1814. After a fearful struggle 
she recovered ; but her husband caught the infec- 
tion, and in spite of all remedies sank under its 
influence, and died 27th January 1814. Of Fichte 
it may be said that he combines the peneti-ation 
cf a pbilnsopber with the ib-e of a prophet and the 
thunder of an orator ; and over all his life lies 
the beauty of a stainless purity. See Fichics Lcbcn, 
by his son (1831); and Dr William Smith’s il/ernor>, 
prefi.ved to his translation of the Fojnila)- IForks 
{4th ed. 1889). 

The furrdarrrental idea of the Wisscnschaftslchrc 
in its earlier form is that of a primitive act of con- 
sciousness; the Ego, or I, posits itself — ^it affirms 
itself, simply and unconditionally. But in this 
self-affirmation it necessarily posits a negative — 
a Non-ego — arr opposite which is not itself. This 
activity of the ego is its very essence, the necessary 
condition of its existence. It is itself the absolutely 
productive, which,_ however, would not attain to 
consciousness of itself — i.e. of its infinite spon- 
taneous activity, did it not at the same time jnace 
in contrast to itself, and as an impediment (onsfoss) 
and limit to its activity, the non-ego— i.e. the 
objective world, or nature. The ego, in so far as 
it is determined bv the rron-ego, is the intelligent 
ego, and, as suclr, tire .subject of tlreoretical science 
— the science of cognition ; tire ego, on the other 
hand, as determining the non-ego, is the subject 
of practical science— the science of the will. Free- 
dom, absolute, spontaneous activity, for its own 
sake, is not ivith Fichte, as ivith Kant, the con- 
dition and presupposition of moral action, but is 
itself the liighest expression of the problem of 
the moral law. To realise this self-activity, how- 
ever, the ego requires an external world of objects, 
in Older that in them as limits it may become con- 
scious of its own activity. Generally spe.aking, 
Fichte makes that which, from the standpoint of 
ordinary consciousne.ss, we call the world merely 
a product of the ego ; it exists only through the 
ego, for the ego, and in the ego. In his later and 
moi-e popular writings, from 1800 onward, Fichte’s 
transcendentalism assumes a more ijrofoiiudty reli- 
gious character, the centre of the system being now 
an Alisoliitc Ego, in whose self-determination all 
tire Non-ego is determined — the One Universal 
Being or God, of whom all finite existence is hut 
a Tn.anifc.station — the vesture of the Infinite. This 
transition first ajipcai-s in his Eatimmung des 
Mcnscltcn (‘Vocation of Man,' 1800), and is'inorc 
fully developed in the IFcscn des Gctehrtcn and 
the EcligionsMirc ; and it is also set forth in 
a strictly scientific manner in the Navhgclassenc 
Ilcr/.c (1835), in which his SpecuUdive Log!!: and 
his tevi>.ed theory of right and morals are particu- 
larly de.serving of attention. 

Although Fichte never, strictly speaking, formed 
a School, his influence upon the sub-cquent develop- 
ment of German philosophy has been very' im- 


portant; and indirectly, through the writuigs of 
Thomas Cartyle, he has e.xercised a marked and 
important influence on’ the course of recent thought 
both in Great Britain and America. Ficlite’s doc- 
trine of the Divine Idea of the Universe niidcr- 
lies Carlyle’s most impressive teachings regaiilin'' 
human life and duty. His popular works have 
been transhated into English by Dr William Smith ; 
their titles are : The Vocation of the Scholar; The 
Nature of the Seholar; The Vocation of Man; The 
Characteristics of the Present Aye ; and The Way to 
the Blessed Life, or the Doctrine of Pcligion (4th 
ed. 1889). An American ti-anslation of the Wissai- 
sehaftslehre and the Natuirccht, by A. E. Kroger, 
appeared at Philadelphia in 1868-69 (reprinted 
London, 1889). An admimble monograph of 
Fichte, by Professor Adamson, forms one of the 
volumes of Blackwood’s Philosogihical Classics 
(1881). 

Immanuel Hermann von Fichte, son of the 
fonner, ivas born at Jena, 18th July 1797. Occu- 
pied at fii-st as a teacher, he was appointed professor 
of Philosophy in Bonn in 1836, and from 1842 to 
1863 held a cbaii- in the university of Tubingen, 
He was ennobled in 1867, and died at Stuttgart, 
8th August 1879. He wrote works on speculative 
theology (1847), ethics (1850), anthropology (1856), 
psycliologv (1864), tire immortality of the soul 
(1873). In philosophy he occupies the_ position 
of a mediator between an extreme monistic and 
an equally extreme individualistic inetaphysic, 
between pantheism and deism, between Hegel 
and Herbai-t. The great aim of his speculations 
was to find a philosophic basis for the personality 
of God, and for his theory on this subject he pro- 
posed the term Concrete Theism, to distinguish it 
alike from the abstract theism which makes God 
almost an unreality — a barren aggregate of Jifelc's 
attributes — and, on the other hand, from the all- 
absorbing pantheism of Hegel, whioh swallows up 
the human and the divine in its own inapprehensible 
totality. 

Ficlitelgeliirgc, a mountain-system, chieflv 
situated in "the NE. of Bavaria, onty covered with 
pines (Fichte, ‘pine’), and constituting a watershed 
between the head-feeders of the Elbe, the Bhine, 
and the Danube. Roughly sjmaking, it forms a 
rhomboid, lying between Hof, Bairerrth, and Eger, 
its intei-secting axes being disposed NE. — SW. and 
NW.— SE. The length of each axis thus mcasiued 
is about 24 miles. The main chain fonns the N - 
fringe of the system, and at its SW. extrcinrty 
wiieels round so as to present a NW. — SE. stnke, 
the average elevation of the peaks ranging from 
2700 to 3200 feet. The highest summits are Sclinec- 
berg (3461 feet) and Ochsenkopf (3334). Op the 
SM . edge the system falls away\v .stcej) giadient.s: 
but in the opposite direction its descent is_ much 
more gradual, the hills in the NE. averaging an 
altitude of 2000 to 2300 feet. In their northem 
extremities the Fichtelgebirge are cojinectcd by 
intermediate chains, on the one hand with thp Erz- 
gebirge, and on the other with the Thnringimi 
Forest. Geologically they are comiprsed priiici]>allv 
of granite and primitiv'e crystalline .slates, witli 
which arc conjoined hands and intrusions of gnm*-*, 
micaceorrs slate.s, basalt, and some strata of the Ter- 
tiary age ( Oligoeiin ). The climate of the region i-s 
dccidetlly raw and cold ; .snow lies on the summils 
as a nrfe from October to May. Owing to the 
extensive fore.--t tracts and the moory sprl, rntps 
are of common occniTcncu. The oulj' indu'-triC' 
carricil on by the inhabitants arc tlio^e conncci™ 
with mining (chiefly iron and stone qparrrc-s), Witii 
the exploitation of the forests, ami with the manu- 
facture of glass. Of recent yearn the I’icldolgebirgs 

have come much into vogue witli 

the admirable handbook by Kuchdcschel (lost)- 
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Fici'iio, Maesilio, an illustrious philosopher 
of the Italian Platonic school, was horn at Florence 
in 1433. The son of . the principal physician of 
Cosmo de’ Medici, he was appointed by that prince 
in 1463 pi'esident of a classical academy (founded 
1440) having for its aim the dift'usion of the Platonic 
doctrines, which Picino held to be the basis and 
conlirination of the Christian system ; and at his 
suggestion he undertook the translation of Plotinus, 
lamblichus, Proclus, and Foi-j^hyry, besides a Latin 
but by no means literal vereion of Plato. On the 
death of Cosmo, Ficino found a no less munificent 
patron in this prince’s grandson, Lorenzo de’ Medici; 
and ha\rin", at the mature age of forty, decided on 
entering the church, he was endowed by Lorenzo 
with the rectorehip of two churches in Florence, 
and a canonry in the cathedral. His theological 
doctrines, while undoubtedlj' sincere, present a 
strange medley of incongruous views, the natural 
result of his attempt to fuse the pliilosophy of 
Plato with the Christian creed. He died in 1499. 
His collected works were published at Basel (2 vols. 
fol. 1491 ), and consist of translations from the Greek 
phijosophers, and original metaphysical and theo- 
logical compositions, of which may be named TAeo- 
logicci Platonica scu de immortalitate animomm ac 
ivtcrna felicitate. See R. L. Poole’s Ilbtstrations 
of the Historu of Medieval Thought in Theology 
(1884). 

Ficlt, August, an eminent philologist, was bom 
at Petershagen, near Minden, 5th May 1833, studied 
]>hilology under Benfey at GSttingen from 1852 to 
1856, and ne.xt acted as a teacher in the gymnasium 
tliere until his appointment in 1876 to an extra- 
ordinary professoraliip of Comparative Philology in 
the university. His chief work is his great 
Vcrgleichcndes Worterhuch dev Indogernianischen 
Sprachen (3d ed. 1874-75), a stupendous monument 
of learning, albeit its value is somewhat impaired 
by the over-audacity of its reconstmetion of the 
primitive parent-speech. Other works are Die 
Griechischen Pcrsonennameji (1874), Die chemalige 
Spraeheinheit dev Indogermanen Evvopas (1875), 
and Die Homcvischc Ilias, in dev wspriinglichcn 
Spvachfovm wiedevhevgestellt (vol. i. 1885). 

Fiction, Legal, a supposition of law that a 
thing is true, which is either certainly not tme, 
or at least is as probably false as true. Fictions 
have existed in all legal systems. They have 
served many useful purposes, by enabling indi- 
viduals who by the strict letter of the haw 
would have been excluded from obtaining redress 
of evils to procure that remedy by a pious fraud. 
There are two general maxims which regulate the 
application of hetions — viz. that no fiction shall be 
allowed to operate a wrong, and that no fiction 
shall be admitted which in the nature of things is 
impossible. The Roman form of iudicial procedure 
abounded with fictions, by which alone, in many 
cases, a party aggrieved could enforce his right. 
Thus, anlieir, unjustly disinherited, by the quevela 
inoffieiosi testamenti feigned that his father had 
been mad. A stranger in Rome who had been 
robbed could not in early times obtain restitution 
without theyfcfi'o civitatis, whereby he feigned him- 
self a citizen. Many of the fictions existing in 
Rome have found a counterpart in modem systems ; 
thus, the fetio longm maims, whereby Lands at a 
distance ivere feigned to be delivered, resembles an 
English feolliiient at law. In like manner, the 
felio tvaditionis symboliecc of keys of a warehouse 
to give possession of the articles contained therein, 
and of a deed in confirmation of the covenants 
contained therein. The ‘fiction of the unity of 
the persons’ was the original of the Scottish 
fiction that ‘the heir is the same ns the de- 
ceased.’ But in no system of laws have fictions 
195 


been so liberally adopted as in that of England. 
It was by means of fictions alone that the original 
limited jurisdiction of the courts of Queen’s Bench 
and Exchequer was extended to ordinaiy suits. 
In the latter court everj' plaintiff assumed’ that 
he was a debtor to the crown, and was debarred 
from discharging his obligation by the failure of 
the defendant to satisfy his demand ; in the former 
it was assumed that the defendant had been 
arrested for some supposed trespass which he bad 
never in fact committed. The fictitious characters 
of John Doe and Richard Roe long contributed 
to make the action of Ejectment (q.v.) famous. 
And though these fictions have disappeared before 
the rathless hand of modern legislation, yet to this 
daj' in England, in an action at the instance of a 
father for the seduction of his daughter, damages 
can only be awarded on the assumption that she 
was his servant, and that he has suffered pecuniary 
loss by deprivation of her services. In the law o'f 
Scotland fictions of law are not of frequent occur- 
rence. For the benefit of creditors the principle 
that the heir is ‘ the same person as the deceased ' 
is admitted; and in an action of ‘Reduction-im- 
probation ’ of a deed it is assumed that the docu- 
ment was false, whether the fact be so or not. 
The legitimation of natural children by the sub- 
sequent marriage of their parents is an instance 
of what is called a retroactive fiction. See Maine’s 
Ancient Law, and Colquhoun’s Summavy of the 
Civil Law. — For works ot fiction, see Novels. 
Ficus. See Fig. 

Fiddle. See Violin. 

Fidcicommissiiiu, in the Civil Law, was a 
conveyance of property in tmst to be transfeiTed to 
a third pei-son named by the tmster. Fideicom- 
missa, nhen firat introduced, were not supported 
by the law. The performance of them depended, 
therefore, on the conscience of the partj' intinsfed, 
and consequently they were frequently not carried 
out. They were originally adopted for the puniose 
of convej-ing propei-ty either where a party, from 
the circumstances of the case, as inability to pro- 
cure the proper number of witnesses, was prevented 
from executing a will, or where he desired to- 
benefit those who by law were precluded from 
taking the property. To effect tliis purpose an 
actual conveyance was made to a Mend, coupled 
with a request that the property should be trans- 
ferred to another. Fideicommissa, having thus been 
introduced for a special purpose, were by degrees- 
extended to conveyances of the whole inheritance, 
and finally were used for the purpose of settling 
estates in'a particular order of succession, forming 
the earliest instance of Entails (q.v.). Fideicom- 
missa first received the sanction of positive law in 
the reign of Augustus, by whom nuthorit)’ was 
given to enforce the performance of these fiduciaiy 
obligations. A special praitor was afterwards 
appointed for the enforcement of tnists, and the 
Emperor Claudius subsequently extended this 
authority to the consuls and presidents of pro- 
vinces. Fideicommissa were either pariicidav or 
vnivcvsal, the former being a bequest of a pai- 
ticular subject, or a part only of the inheritance ; 
the latter comprehended the whole estate. The 
Senatus-Consultum Trebellianum enabled a person 
profiting by a universal succession of this kind to 
sue or be sued as heir. 

In Holland tlie principles of the civil law as to 
fideicommissa form an important branch of the law 
in regard to landed estates. An heir may be 
required to transfer either the whole or a portion of 
his inheritance. The provisions of the Senatus- 
Consultum Trebellianum also have been adopted. 
Children who have received their legal portions, 
and are required to transfer to a stranger the rest 
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of the inheritance, are entitled to retain a fourth 
part for themselves. Similar- provision may he 
found in the legislation of other countries -which 
follow the civil law. See Hunter's BomanLaw, 
and the Dutch and German manuals of Civil Law. 

Fidci Defensor. See Defender of the 
Faith. 

Fief. See Feudalism. 

Field. in Heraldi-j', the whole surface or conti- 
nent of the escutcheon or shield. See Heraldry. 

Field, David, Dudley, an American jui-ist, the 
eldest son of a Congregational minister ( 17S1-1SC7 ), 
was horn in Haddam, Connecticut, in 1805, and 
was admitted in 1828 to the New York bar, at 
which he practised until 1885, distingnishing him- 
self especially by his labours in the direction of a 
reform of the judiciary system. In 1857 he _w^ 
appointed by the state to prepare a political, civil, 
and penal code, of which the last has been adopted 
by New York, and all have been accepted by some 
other states. In 1866, by a proposal brought before 
tbe British Social Science Congress, he procured 
the appointment of a committee of jurists from tbe 
principaf nations to prepare the outfines of an inter- 
national code, which were presented in a report to 
the same congress in 1873. This movement resulted 
in the formation of ,an association for the reform of 
the law of nations, and for the substitution of 
arbitration for wav, of which Mr Field was the fii-st 
president. After the election of 1876 he advocated 
Tilden’s cause in the dispute over the presidency. 
In 1889 he received the degree of LL.D. from the 
university of Edinburgh. 

His brother, Stephen Johnson Field, bom in 
Haddam in 1816, was for some time a partner in 
Dudley’s firm, and settled in 1850 in California, 
where he was instrumental in forming the laws of 
the state, and was judge of the Supreme Court in 
1857-59. Appointed cliief-justice in 1859, he was 
raised to the supreme bench of the United States 
in 1803, and voted with the Democratic minority 
of the electoral commission in 1877. In 1880 be 
received 65 votes on the fii-st ballot for the presi- 
dential candidate. 

Another brother, Cyrus AVest Field, was born 
in Stockbridge, Massachusetts, in 1819, .and at the 
age of fifteen entered the emidoynient of A. T, 
Stcw.art, in New York. In the twelve yeare pre- 
ceding 1853 he built up .a prosperous paper-manu- 
facturing business, from which he then partly 
retired, onlj' to engage with great enthusiasm in 
the promotion of the Atlantic telegraph. For this 
he .secured a charter from the colonial government 
of Newfoundland for fifty yeare ; and, being joined 
by Peter Cooper .and other American capitalists, 
he organised the New York, Newfoundland, and 
London Telegr.aidi Companj' in 1854, and the 
Atlantic Telegraph Company in 1856. Devoting 
himself entirely to the work of ‘moorinc the 
New M’orld alongside the Old,’ he crossed the 
ocean repeatedly, labouring to arouse public in- 
terest in the project; and when the lirst c.ablc 
was -successfully laid in 1858 he was hailed by 
his countrymen with the enthusiasm his eflorts 
had deserved. After a few weeks’ oiieration the 
cable was silent; but he continued Ins exertions, 
.although the civil war for a time absorbed all 
attention ; and on the establishment in 1S6G of 
the telegraphic communication between the two 
continents, which lias never .since been intemipted, 
he received from congre.ss a gold medal and the 
thanks of the nation. He also was awarded the 
grand medal of the Paris Exhibition of 1867. He 
afterwards helped to develop the elevated railway 
sv.-tom in New York, and otd.ained concessions for 
the laying of a cable between San Francisco and 
the Sandwich Island.s. See Atl.vntic Telegraitl 


Field, John, musician and composer, commonlv 
known as Russian Field, was bom in Dublin, 2Gtli 
Julj’ 1782. A pupil of dementi, he accompanied 
him in 1802 on a continent.al tour, but, settling 
in St Petersburg as a teacher of music, remained 
there from 1804 till 1823, when he proceeded to 
Moscow ; in 1832 he returned to London. Never- 
theless in the following year he once more started 
on a long continental tour, which tcmiinated 
with his death at Moscow on January 11, 1837. 
Although Field wrote seven concertos, three 
sonatas, .and numerous pianoforte pieces, he is 
to-day only remembered as the author of about 
half-a-dozen Nocturnes, ch.arming little musical 
lyrics. Liszt wrote an essay on Field, prefixed 
to Schubert’s edition of the N'octunics, and Spobr 
in his Sclhsthiograxilnc (vol. i.) gives some account 
of Field himself. 

Ficld-Jillo-ivaiiCC, a d.aily .allowance giunted 
to officers of the British army in considei-ation of 
extra expense entailed upon them in consequence 
of military operations. Ordinary field-allowance, 
ranging from £1, 10s. for a general officer to Is. for 
a subaltern, is allowed when troops are encamped 
at home or in the colonies. Exti-aordinary field- 
allowance is sanctioned when troops are engaged in 
actual warf.are : it r.anges for the above ranks from 
£2, 10s. to Is. 6d. 

Fieldfare (Turdus pilaris), a species of thrush, 
common in Britain as a winter visitor. It is a 
n.ative of North Europe, breeding and spending 
the summer in Sc.andinavia and other northern 
countries, but migrating southwards in winter as 
far .at least as the Mediterranean. It is vei^’ 
abundant in Norway, and, conti-ar 3 ’ to the ordinary 
habit of thrushes, is social in its nest-building, 



numerous nests being often seen on one spnice-trcc. 
There are a few reported instances of the fieldfaro 
nesting in Ilritain. As a winter visitor it has 
familiarised us witli its harsh call-note, but its tnie 
melodious song is inostlj' reserved for tlie norflicm 
summer. 'The fieldfare is about the size of a 
blackbird, but has longer wings. The beau, neck, 
and some other parts are graj-ish ; fhet.ail is black, 
with a white line on the outer fcathere ; the geimial 
upper surface is chestnut brown ; the under surface 
is white, witli a i-cddish-j’cllow breast streaked arm 
spotted with black. In Britain the fieldfare feeds 
on wonns, .snails, and such like, or in scvcicr 
weather on haws and other available fruits .and 
sceils. It Is sometimes tamed as a songster, hoc. 
Thru.sh. 

Field-slass. .See Oit.ra-glafs. 

Fielding. Anthony Vandyke Copley, water- 
colour painter, w.a.s boni in 1787. !' 1 

artistic family, for bi.« fatlier, T. 
a portrait-painter residing near Ilalifa.v, hia niotiit 
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became a member of the Water-colour Society, 
and three of his brothers were painters in the same 
medium. He received his early instruction at 
home before being placed under Jolm Varley; 
and, like Turner and Girtin, he worked in the 
house of Dr Monro. In 1810 he began to exhibit 
with the Water-colour Society, of which he was 
successively ti'easurer and secretary ; and in 18.31 
he succeeded Cristall as president. In one year he 
contributed to the exhibition of the societj' no 
fewer than 56 subjects, occasionally, in addition, 
sending an oil-picture to the Royal Academy. His 
early works show breadth, freedom of treatment, 
and a line sense of atmosphere ; but in later life 
the quality of his art deteriorated, greatly in con- 
sequence of the facile methods and mannerisms — 
such as the excessive use of sponging and washing 
— which his practice as a fashionable teacher of 
painting had led him to adopt. He died at 
Worthing, 3d March 1855. His art may be 
adequately studied in the South Kensington 
Museum. 

Fielding, Henry, born at Sharpham Park, 
Glastonbury, April 22, 1707, was the son of Lieu- 
tenant (afterwards General) Edmund Fielding, 
who belonged to the younger branch of the Denbigh 
family. He went to Eton, which he left before 
November 1725. After a boyish and frustrate 
love-affair at Lyme Regis witli a relative and an 
heiress. Miss Sarah Andrew (see Athenamm, 2d 
June 1883), he passed to Leyden University, where 
he appears to have graduated in March 1728. But 
he must have returned to England before this, 
because his first comedy, iouc in Several Masques, 
was produced at Drury Lane in Febniary. The 
Temple Bean followed two years later. From this 
date until February 1735 he wrote a number of 
comedies and farces, the best of which are The 
AxUhor's FareeXMZO), the burlesque of Tom Thumb, 
afterwards The Tragedy of Tragedies (1730), Don 
Quixote ill England (1734), The Mock Doetor 
(1732) and The Miser (1733), two adaptations 
from Molibre, and The Intriguing Chanwermaid 
(1734), an adaptation from Regnard. His dramatic 
works in general bear signs of haste and careless- 
ness. A brief interval in their rapid manufacture 
which occurred between 1735 and 1736 is supposed 
to have been filled by his marriage to Miss 
Charlotte Cradook, a Salisbury beauty and his 
acknowledged model for ‘Sophia Western’ {Tom 
J ones, book xiii. chap. i. ). 

For a few months Fielding appears to have led 
the life of a country gentleman at East Stour in 
Dorsetshire, where he had resided as a boy. But 
his wife’s fortune of £1500 was not inexhaustible, 
aud early in 1736 (probably with what remained of 
it) he took the Little Theatre in the Hay market, 
where he brought out two very successful burlesques 
—Pasquin (1736) and the Historical Register 
( 1737). The bold satire on the ministry contained 
in these pieces led to tlie precipitate passing of the 
Licensing Act of 1737, which made the consent of 
the lord chamberlain necessary to the representa- 
tion of any play. This effectually closed I< ieldiiig’s 
tlieatre, and in November 1737 he became a student 
of the Middle Temple. He was called to the bar 
in 1740, and travelled the western circuit. But, 
tliough he does not seem to have neglected law, he 
did not relinquish literature. During his student- 
ship he edited (rvitli James Ralph) the Champion, 
a paper of the Spectator type. His real d(bnt, 
however, came in 1742, not long after Richai'dson 
published liis popular Pamela. Apt at burlesque 
and eminently manly, Fielding’s genius saw at 
once how effectively ridiculous the feebler side of 
Richardson’s morality might be made by trans- 
femng his heroine’s difficulties to a male hero. 
Designing at first no more than raillery, his plan 


grew under his hand, and gradually became a novel 
of life and manners, with a group of characters, of 
which one. Parson Abraham Adams (based on the 
writer’s friend, William Young) is immortal. His 
success probably revealed to him a power he had 
scarcely suspected, and opened a wider perspective 
of fiction. But for the moment his precarious 
means prompted no more than the publication by 
subscription of three volumes of Miscellanies, made 
up mainly of early work. They included anotlier 
play. The Wedding Day, an old comedy revised for 
Garrick, and produced at Drury Lane without 
success in Febi-uary 1743, some essays, some 
youthful verse, a clever Lucianic fragment called 
A Journey from this World to the Next, and the 
surpassing study in irony known as the History of 
the Life of the late Mr Jonathan Wild the Great. 
Despite its maturity, it had probablj' been witten 
before Joseph Andrews, as it seems unlikely that 
after so signal a success its writer would have 
essayed a line so different. 

From the preface to the Miseellanies it is clear 
that Fielding’s circumstances at this date were far 
from good. His means were uncertain, his health 
already broken (he was a martyr to gout), and his 
beautiful wife an invalid. Shortly after April 
1743, when the book was published, she seems to 
have died, leaving him so heart-broken by her loss 
that his friends feared for his reason. From the 
preface t6 his sister’s novel of David Simple (2d ed. 
1744), he still appears to have hoped for success at 
the bar. But in 1745 he again drifted into jounialism 
as the author of the True Patriot, a goveniment 
organ, succeeded in 1747 by the Jacobite’s Journal. 
In November 1747 he married his wife’s maid, 
Mary Daniel, who had remained in charge of his 
children by Iiis fiist maniage ; and a year later, by 
the interest of his schoolfellow Lyttelton, he became 
a justice of the peace for Westminster, moving into 
a house in Bow Street belonging to the Diilie of 
Bedford. Thence in February 1749 he put forth a 
second novel, his famous Tom Jones, the ‘labour,’ 
he says, ‘ of some years,’ Less than three years 
later came a third novel, Amelia. The remainder 
of his life was a continued struggle with ill-health 
and a harassing vocation, whicli he nevertheless 
followed most assiduously. His further literary 
effoi-ts are confined to a few pamphlets, philan- 
thropic and mofessional, and a fresh penodical, 
the Covent Garden Journal (1752). In 1754, 
sinking under a complication of disorders, but 
gallantly struggling with his magisterial duties to 
the last, he quitted England for Lisbon in search 
of health. After a voyage of many vicissitudes, 
narrated with tlie most touching and manly cheer- 
fulness in his posthumously printed Journal, ho 
reached the Portuguese capital, where he died two 
months later, 8th October 1754, aged forty-eight. 
He was buried in the English cemetery. Luget 
Britannia gremio non dari foverc natum, says the 
inscription on his tomb. 

The only portrait of Fielding is a sketch from 
memory by his friend Hogarth, whose works ho 
gieatly admired. Representing him in later life, it 
exliibits little more than the shadow of that hand- 
some Hariy Fielding who at twenty rushed upon 
London from Leyden in all the ardour of health 
and animal spirits. He paid the penalty of his 
youthful appetite for pleasure by a broken and 
laborious middle age, endured with .a courage and 
fortitude which command respect. Of Ins work 
his three novels now chiefly survive. His plays 
were liasty and ill-considered productions ; and he 
is best in pure burlesque, or when he takes his ])lot 
ready-made. His essays and joumalism are hack- 
work. But he is faiily what Scott calls him, the 
‘Father of the English'Novel.’ In Joseph Andrews 
he first felt his feet ; in Tom Jones he perfected his 
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method and put forth his full powers. WHien 
Coleridge extravagantly praised its plot, the 
modem novel was yet young, and the dictum now 
needs qualification. But the skill and variety of 
tlie book, its close characterisation, its happiness 
of illustration, and the wealth of wit, wisdom,_and 
irony cannot be contested. There are — and it is 
to be regretted — pages which show an artistic 
insensibility, and an over-indulgence to certain 
forms of masculine frailty which even the manner's 
of the time cannot wholly excuse ; but apart from 
tills there is no reason to doubt the sincerity of 
tlie moral purpose proclaimed. Amelia, a shorter, 
more subdued, and less elaborated work, has also 
its admirers. But Fielding put his best ‘criticism 
of life ’ into Tom Jones. 

His biography has been -written by Murphy (1762), 
tVatson (1607), Lawrence (ISoo), and Austin Dobson 
in the ‘Men of Letters’ series (1883, revised ed. 1889). 
Thackeray’s sympathetic lecture and Mr Leslie Stephen’s 
valuable introduction to the editio7i de luxe of 1882 
cannot be neglected. 

Ficld-liiaddcr (5/icraj-rfirt amcHsfs, order Ru- 
biaceas), a small purplish weed, common on culti- ’ 
vated lands, and said to be mischievous to sheep. 
The root can be rrsed as a substitute for the closely 
allied tnie Madder (q.v.). 

Ficld-marslial is now the highest rank_ of 

f eneral officer in the British and most foreign armies, 
n the former it is a special honour only conferred 
on the ground of distinguislied service or royal 
birth. In 1889 there were six officei-s, including 
the Prince of Wales and Duke of Cambridge, hold- 
ing this rank. A field-mai-shal has no higher pay 
than any other general,^ except when corainanding 
an army ; he then receives £16, 8s. 9d. a day for 
staff-pay, while a general has but £9, 9s. 6d. 
The equivalent rank in the navy is that of 
admiral of the fleet. The title is not used in 
the United States army. 

Ficld-inoiisc, a name popularly given to 
ceitain species both of Mouse (q.v.) and of Vole 
(q.v.). See also SUEEW. 

Ficld-olficcrs, in the Army, are always 
mounted offlcei-s — viz. majore, lieutenaut-coloneis, 
and colonels. They command, in the infantry, half- 
battalions (or wings), battalions, and regiments 
respectively ; whilst the captains, lieutenants, and 
sub-lieutenants are called company oflicei-s. In the 
cavalry, artillery, engineei-s, and other corps, ollicei-s 
bearing the same titles are called lield-officei-s, but 
tlieir duties and commands are different from those 
of tiie infantry. 

Fields, J.\JiES Tuojias, American publisher, 
was born in Portsmouth, New Hampshire, in 1817, 
and from 1839 to 1870 was a partner in tlie publish- 
ing firm of Ticknor, Reed, and Fields in Boston. 
He edited the Atlantic Monthly in 1862-70, and 
for many years lectured on literary subjects ; and 
ho wrote some books of verae, besides interesting 
volumes on Hawtliorne and Dickens. He dietl in 
Boston, 24th April 1881. 

Field-train, formerly a department of the 
Royal Artillen,' responsible for the custodv and 
fcui)])Iy of artillei-j- ammunition in the field.* The 
dunes are now performed by the Ordnance Store 
Department. 

Ficld-lVOl'IfS arc intrenchments and other 
temporary fortifications tlirown up by an army in 
tlie field, cither as a protection from the onslaught 
of a hostile force, or to cover an attack upon some 
stronohold. Field-work.s will be more particularly 
do'cribed under the article FoiiTinc.VTioN. 

Fi'cri Fa'cin.s. Weit ok. The judgment or 
onlcr of an English court of law, directing the 
payment of itioncy or costs, may be enforced by a 


writ of execution called the writ of Jici'i facias— 
often contracted to fi. fa. It is, in fonu, a com- 
niand by the sovereign to the sherift’ of the baili- 
wick in which e.xecution is to be levied, to ‘ cause 
to be made’ (fieri facias) out of the goods and 
chattels of the debtor the amount of the judg- 
ment entered against him, together with inteiest 
thereon, as agreed between the parties, or at the 
rate of 4 per cent, from the day of the judgment or 
order, or the day from which interest is directeil to 
run. A judgment creditor may sue out this writ 
immediately after entry of judgment in his favour, 
except where a time is limited for payment of 
the judmnent debt which has not yet expired, or 
where the court has ordered a stay of execution. 
As between the original parties to a judgment or 
order, execution may issue at any time within six 
years fi'Oin the recoveiy of the *judgment or the 
date of the order. 

In regard to the execution of a writ of fieri facias, 
the sheriff must seize such quantity of the goods 
and chattels of the debtor within his bailiwick a.s 
will, if sold, be reasonably sufficient to pay the 
judgment debt and interest. Seizure is effected by 
the sheriff or his officer taking actual possession oi 
the debtor’s movable property. In entering upon 
the premises where the goods and chattels are, the 
sheriff must request admissio7i, and is liable to an 
action of damages if he breaks open an outer door 
of the judgment debtor’s house. But, having once 
effected an entry, he may break open inner doois 
and chests, if necessary to his purpose. Posse.ssion 
of the debtor’s property must be retained after 
seizure ; and the sheriff may— -and, where there is 
any risk of injury or rescue, ought to— remove the 
goods for safe custody. If the debtor do not at 
once satisfy the judgment debt, the sheriff maj’ 
proceed to sell a sufficient quantity of the debtors 
property to meet it; and tlien, as a matter of 
practice, he hands over the amount to the^ judg- 
ment creditor without bringing or paying it into 
coiu't. The Bankmptcy Act of 1883 provides that, 
where the sheiiff sells the goods of a debtor under 
an execution for a sum exceeding £20, the sale 
shall be by public auction, and shall be publicly 
advertised by the sheriff on and during the thice 
davs next preceding the sale. Seizure and sale of 
a debtor’s goods under a writ of feri facias amount.^ 
to an act of banki-uptcy. An execution creditor may 
levy the poundage fees and cxjienses of e.xecution 
over and above the sum recovered. 

The property legally available for seizure and 
sale under a wlit of fi. fa. may consist of ( 1) gooth 
and chattels in the ordiuai'y sense of the term, such 
as furniture belonging to (he debtor; (2) money, 
bank-notes, bills of exchange, and other securities; 

(3) chattel interests in laud, such as Ica.^eiiold.s ; 

(4) growing crops, subject to the rent aecnnng 
due; (5) shares in ships (the only legal method oi 
selling such shares is by bill of sale). 

If goods are removed from lands or premises let 
on lease, the sheriff must Ici'y sufficient to pay to 
the landlord the sum due for arreai-s of rent, l>ro- 
vided such arrears do not amount to luore than one 
year’s rent. A sheriff may not take in execution 
(1) manure-, hay, &c., where by the covenant.^ oi 
the lease the tenant is restricted from removing 
them ; (2) the wearing apparel or bedding or tool' 
of the dehtor, where flic value of the whole dtx*- 
not c.xcccd Lo ; (3) such fixtures as the judgment 
debtor himself has no right to remove. At common 
law the writ oi fieri facias ‘bound’ the debtoi .-i 
gcMids from the teste, or date of Issue; the Statute 
of Frauds provided that no purchiuscr should lej 
prejudiced till the writ had actually been dehvereu 
to the sheriff for execution; while the Mercantile 
Law Amendment Act, ISoO, cimetK that a wiit m 
feri facias shall not prejudice the title to gocati 
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acquired bond fide and for value by any pei-son 
before the actual seizure thereof under the unit. 

■Where it appeai-s by the retum of a "writ of Ji. fa. 
that the debtor is a beneficed clerk not having any 
lay fee unthin the sheriiFs bailiwick, the plaintiff 
may sue out a writ of fieri facias de bonis ecclesi- 
asticis, directed to the bishop of the diocese, com- 
manding the debtor to enter njion and hold the 
benefice till he shall have satished the plaintiff's 
judgment debt out of the rents, tithes, and profits 
thereof. See Stephen’s Commentaries (ed. 1883, 
iii. p. 599); Edwards, On Execution; Snow and 
Winstanley, Annual Practice, 1SSS-S9 . — In Scot- 
land the corresponding process for seizing and 
selling a debtor’s goods is termed Poinding (q.v.). 

Fiery Cross, an ancient summons to arms 
used in the Scottish Highlands, sent by swift 
messengers^ from place to place. It was a small 
cross of light wood, the extremities of which 
were set on fire, and then dipped in the blood of a 
goat. 

Ficsclii, Count Giovanni Luigi de’, a member 
of one of the most illustrious houses of Genoa, was 
born about the year 1523. In addition to the lustre 
of ancestral fame, his name has attained a tragic 
historical celebrity in connection with a remarkable 
conspiracy of which he was the chief. Andrea 
Doria, the famous admiral, sprang from a race 
hereditarily at feud with tliat of Pieschi, having 
expelled the forces of Francis I. from the state, had 
restored the republican form of government, but at 
the same ,time, by bis vigorous administration, 
effectually held in check the ambition of the nobles. 
Count Fieschi organised a plot for the overthrow of 
Doria (wh6 was supported by the Emperor Charles 
'V. ) and th'e establishment of an oligarchic form of 
governmenft. Instigated by the approval of France 
and Rome/ Fieschi speedily enrolled a formidable 
array of accomplices, his three brothere among 
the foremiost. Three galleys, under the pretext 
of an exp'edition against the Turks, were fully 
equipped ajnd filled with mercenaries ; and, all being 
in readiness-, ..the attempt was fixed for the 2d of 
Januai-j' 15tt7. Doria, in spite of repeated waraings, 
refused to ascribe treacherous or subvei sive de-signs 
to Fieschi./ Complete success seemed at first to 
crown the'eonspirators ; the gates of the city were 
forced, the fleet captured, Gianettino assassinated, 
Doria in flight. Fieschi had but to appear and 
dictate, but he was nowhere to be found. In 
stepping from one galley to the other in the dark- 
ness of night he had stumbled, and, falling over- 
board, been borne down by his ponderous armour, 
and miserably drowned in the harbour, or, accord- 
ing to some, stifled in the slime. The scheme 
ended here, and Doria returned. See Doria, Genoa; 
and the monographs of Brea (1863) and Celesia 
(ISGd). 

Fieschi, Joseph, known by his attempt on the 
life of King Louis-Philippe, was bora in Corsica in 
the year 1790. He served in Russia in 1812, and 
on Slurat’s expedition suffered impi-isonment as a 
thief, but in 1830 got a small government appoint- 
ment at Paris. Dismissed for fraudulent conduct, 
he secured accomplices in an audacious plan, and 
invented an infernal machine with twenty-four 
baiTcls, which was fired while the king and his 
party were passing the house, 2Sth July 1835. 
Eighteen people were killed, among whom was 
Jlarshal Mortier, but Louis-Philippe himself escaped 
with a mere scratch. Fieschi was immediately 
seized, and, along with his accomplices, was tried, 
condemned, and executed on 16th Febmaiy 1836. 
See Ducamps, L’Attcniat Fieschi (1877). 

Fic'SollS (Lat. Fccsnla ), one of the most ancient 
of Etrascan citie.s. is situated on the crest of a hill, 
about 3 miles XE. of Florence. Here the Gauls 


defeated the Romans in 225 E.C. ; and here Hannibal 
encamped after crossing the Apennines. The city 
was made a military colony for Sulla’s veterans, 
who twenty years later lent warm support to 
Catiline. The place was seized by the Goths, 
and was not captured by Belisarius until after a 
long siege. Its decay began in the middle ages 
with the rise and growth of Florence, and it has 
now only about 2000 inhabitants, chiefly occupied 
in straw-plaiting. The sole vestige of Etrascan 
architecture remaining is the cyclopean wall. The 
amphitheatre and other remains belong to tlie 
Roman age. The town has several buildings 
dating antecedent to the 15th centurj’-, amongst 
them the cathedral, built in 1028 and restored in 
1256 ; a pretorian palace of the 13th century ; and 
a Dominican (1406) and a Franciscan (1350) 
monastery. 

Fiesole, Giov.tNNi da. See Angelico, Fra. 

Fife, a smaller variety of the flute, usually with 
only one key. Fifes were at one time generally 
used in the army and navy in conjunction with 
drums, for playing marches and other simple 
melodies. They are usually pitched in the keys of 
Bb or C. Originally the fife was made with a cylin- 
drical bore throughout, but this was many year’s 
ago supemeded bj' the conical instrument. It is 
rather curious that the ancient cylindrical bore 
superseded as unsuitable in the fife should have 
been resuscitated and perfected in the modei’n 
Flute (q.v.). See Band (Military). 

Fife, a maritime, almost peninsular, Scottish 
county, washed on the N. for 21 miles by the Firth 
of 'Tay, on the E. for 24 by the German Ocean, 
and on the S. for 55 by the Firth of Forth. Its 
extreme length is 42 miles, its extreme breadth 21, 
and its area 513 sq. m. The surface offers a suc- 
cession of cultivated vales and hills, the most 
prominent eminences being the East and "West 
Lomonds (1471 and 1713 feet). Largo Law (965), 
and Burntisland Bin (632)., Almost the only 
streams are the Eden (30 miles long) and the 
Leven (16); whilst of seven lakelets the chief are 
Kilconqnliar Loch (4 by 3 furlongs) and Lindoi-es 
Loch ( 7 by 3 ). Fife rests on the Old Red Sandstone, 
with trap rocks in the north, carboniferous strata 
and trap in the south. Its mineral wealth include.? 
coal (which is largely mindd), shale, ironstone, 
limestone, and freestone. The soil is some of it 
veiy fertile, especially in .the Howe of Fife, or 
Stratheden ; and whilst barely one-fourth of the 
whole of Scotland is in cultivation, in Fife the 
proportion is nearly three-fourths. One-seveu- 
teenth is under wood. ‘A graj' cloth mantle with 
a golden fringe,’ said James VI. of Fife, referring 
to the many toums and fishing-villages that skirt 
its ancient sea-margin — Inverkeithing, Burntisland, 
Kinghorn, Kirkcaldy, Dysart, Leven, Largo, Elie, 
St hlonans, Pittenweem, the Anstruthers, Kilrenny, 
CmU, St Andrews, Ferryport, Newport, and N^ew- 
burgh. Inland lie Cupar, Duufennline, Falkland, 
Lochgelly, Ac. Under those towns are noticed’ 
the manufactures, the chief antiquities, the illus- 
trious natives, and the outstanding points in the 
peaceful history of the ‘Kingdom of Fife,’ which 
took so leading a part in the Scottish Reformation. 
Here, then, we need mention only the fine Rom.an- 
esque church of Leuchars ; the ruined abbeys of 
Balmerino and Lindores ; Alagns Muir, tbe scene 
of Sharp’s murder ; Cults, the birthplace of 'Wilkie ; 
and BalcaiTCS, of Lady Ann Barnard. Fife re- 
turns two members to parliament. It is seven- 
teenth in size among Scottish counties, but fifth 
in rental, seventh in population — (1801) 93,743; 
(1841) 140,140; (1881) 174,931, of whom only 
39,209 ’were rural. See Sir Robert Sibbald's 
History of Fife (lilO), A. H. Millar’s Castles and 
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Mansions of Fife (1889). Fife JXess, the eastmost 
point of Fife, is a low headland. A mile NNE. in 
the sea is the dangerous Carr Eeef, where a light- 
.ship wa-s moored in 1886. — The county has since 
1759 given the title of Earl of Fife to the family 
of Duff. The sixth earl (horn 1849) married in 
1889 the Princess Louise of Wales. 

Fiftli-inonai’cliy Men, an extreme sect of 
the time of the Puritan revolution, strongly 
represented in Cromwell’s anny, who looked on 
the estahlishnrent of his power as the comrrrence- 
ment of a rrew reign of Christ orr earth, in .srrcces- 
sion to the forrr great rrronar dries of Antichrist 
marked out by the prophet Daniel. Tlieir wild 
destnretiveness quickly hrorrght them under the 
iron hand of Cromwell, who with characteristic 
vigour crushed their rebellious intrigues with his 
Eoldier-s, and their plot to murder hirrrself, and 
irr 1657 Ihrrrg their leaders, A^'enner, Grey, and 
Hopkins, into prison. In Janirary 1661 Venrrer 
headed another rising in London, for which he and 
sixteen others were executed. 

Fig (Ficus), a genrrs of trees arrd shrubs be- 
lorrgirrg to the order Urticace.u ( sub-order _ Mor- 
acear), characterised b 5 ’ the renrarkable inflor- 
escence in which that normal checking of the 
flowering axis which redrrees the elongated spike to 
the flat capitulum has gone so far as to render this 
positivel 5 ’ concave, the apex thrrs coirring to be at 
the bottom of a cup (see Infloruscexce). This 
axis almost closes upon the small internal flower's, 
save for a small opening at the apex, and becomes 
succulent and fruit-like. It is always moncecious 
or dioecious. The male flowers, which in the 
nioncccious species dei'dop round the opening of 
the fig, have three or five stamens, and the female, 
which arise on the sides and bottom, a bilobed 
stigma, but the ovarj’ contains only a single seed, 
which becomes stony." For fertilisation, see Capei- 
I'lCATiox, and Flowers. There are about 300 
species, some of them vei-j- large trees. Almost all 
belong to tropical and subtropical countries, of the 
vegetation or which they often form a most im- 
portant feature. Tliey abound in India, in evei-j' 
jungle and hilly situation, to the most northern 
ilimalaya, and some of tlietn are cultivated about 
every village. Both F. reliffiosa (the Peepul)and 
F. ihimpltii are held in veneration by the Hindus. 
The most notable species are the Common Fig (sec 
below); the Bany.an (q.v.); the Pcepul (q.v.), Bo 
Tree, or Sacred Fig of India; the Sycamore (q.v.); 
and the Irrdia-nrbher Fig ( F. clastka ). See Ikdia- 
EtrEUER. The leaves of sonre species are entire, 
those of others arc lobed. Several species of fig 
exhibit the char-acter, for which the b.anyan in 
particular has become celebrated, of sending roots 
•sti-aight down to the ground from their spreading 
branches, and thus nrultiplyiiig the apparent stems, 
by which a vast canopy of branches and foliage is 
supported. The East Indian Caorrtchouc or India- 
I'uliher Tree is remarkable for the exposure of its 
main roots, which rise in masses above ground, 
extending on all sides from the base like great 
writhing snakes. Some ligs are ereeping or trailing 
shrubs, \\ if h slender stems, covering heaps of stones, 
or ascending trees like ivv. Besides the common 
fig, many species yield edihlc fruits, although none 
of them are nearly equal to it in value. The milky 
juice of several .sjiecies is bland and almndant, as of 
F. Saitssurcann, which has therefoic been ranked 
among Cow-trees. In other sjiccies the milkv 
juicc is veiy acrid. Tliat of the common fig pro- 
duce-! a burning sensation on the tongue. That of 
F. toxicaria, a native of the Malayan islands, is 
used for poisoning niTow.s. Lac (q.v.) is gathered 
from .some species. The leaves of F. jioJiioria are 
so rough that they are used for imliiliing wood and 


ivorj’ in India. The juice of the fruit of F. finctoria 
is used in Tahiti to dye cloth : the colour is at first 
green, but being acted on by the juice of a Clordia 
it becomes bright red. The b.ark supplies coulage, 
of which fishing-nets are made. 

The Common Fig (Ficus can'ea) is a native of 
the East, as the specific name (from Curia) im. 
ports ; but it is now cultivated throughout the 
whole of the south of Europe, and is even found 
naturalised there. Its cultivation has also extended 
to many warm countries. In North America if is 
seldom to be seen farther noith than Philadelphia ; 
and it is not sufliciently hardy to be a coimnon 
fi'uit-tree in Britain, although even in Scotland figs 



may occasionally be seen ripened on a whll ; and in 
the south of England fig-trees are sometSines giown 
as standards, and a few small fig orchards exist. 
It seems to have been grown in England _by the 
Romans, but w,as not reintroduced untifi 1525, when 
Cardinal Pole brought several trees to Li nibeth from 
Italy. Protection is given in soine ivay during 
winter. Near Paris, and in some other (larts of the 
continent of Europe, fig-trees are' so t rained that 
the blanches can be tied in bundles and laid along 
the ground, when they are covered wit i litter and 
earth, or, as in the case of the celebrated fig-tree of 
Ro«coir (Finistfeie), the branches are tijaincd over a 
vast area of pillared framework. ThO|fig_ i-s a lo"' 
deciduous tree or .shnib (15-25 fect),| with large, 
dceply-lobed leaves, which arc rough above and 
downy beneath. The branches are clothed with 
short hail's, and the b.ark is gi'cenish. The fruit is 
produced singly in the axils of the leaves, is pear- 
.shaped, and lias a vei'j; short stall; ; the colour in 
some varieties is bluish-black; in othc_r.s,_ leil, 
jiurjilc, yellow, gi'cen, or white. The varieties in 
cultivation are numerous. In wariii< climates f tie 
fig yields two crops in the year — one from the older 
wood (midsummer shoots of the picceding vear), 
and a second from the young wood (spring 
of the same year) ; but in colder legions the lattei 
never comes to perfection. Fig-trees are piU' 
p.ag.alcd by seed, by suckei's, <S.'c. vciy fiequeiith 
by layers or by cuttings. In Britain they a_ie otteii 
to bo seen in "greenhouses, and grow well m pnts- 
If the soil of the open border is too rich, root 
pruning must be adojitcd, although liquid manure 
iiiav be given while the figs an* swelling. -* igj* 
may be eaten ‘giceii’ (i.e. rii«*) or dneib e"' 
the" latter form an important article of food in na 
Levant; in more northern legioiis they are u“e' 
fordessoit, or for medicinal puriioses, lieing njipiii i 
to giimlxiils and other tores, and also adniinistorc 
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in pnlmonaiy and nephritic afl'ections, and to re- 
lieve hahitual constipation. The pulp contains 
about 62 per cent. 6f grape-sugar. Figs are either 
dried in the sun or in ovens built for the purpose. 
Great quantities are annually imported into Britain 
from the Mediterranean. The best are mostly 
brought from Smyrna. Greece and various parts of 
Italy also export figs. The finest kinds are tightly 
packed in boxes ; others are crowded into sacKS of 
matting, or strung, by a hole in the middle, on 
strings of bast. In tbe Levant, Portugal, and the 
Canaries a spirit is distilled' from fermented figs. 
In some places figs roasted and ground are used to 
produce the so-called fig-coflee ; the excellence of 
the Vienna coffee is sometimes attributed to an 
adnii.xture of gi'ound figs. 

The fig has been reckoned among tbe most 
viiluable fruits since the earliest times ; tlms, 
it is mentioned with corn, wine, and oil as one 
of the leading riches of the promised land. The 
Athenians, too, seem to have largely subsisted 
upon figs, especially before the culture of cereals 
became general ; and a fig-tree was the device of 
the city. It appears that special officers were ap- 
pointed to denounce illicit export or engrossing of 
figs, the ‘sycophants,’ whose title came to acquire 
such different meaning. But it must be noted 
that the word ‘ sycophant ’ in this its literal sense 
is not found in any ancient author. See Solms- 
Laubach, Domestilcation des Gcwohnlichcn, Fcigcn- 
(Gottingen, 1882). 

Fi 'garo, a draniatio character introduced on 
the Parisian stage in 1785 by Beaumarchais (q.v.) 
in his Barhicr de Seville and his Mariam de 
Figaro, is first a barber and then a valet-de- 
chambre, and has become a type of cunning," 
intrigue, and dexterity. Mozart and Ros.sini made 
Beaumarchais’s plays the basis of classic operas. 
The name has been adopted by a well-known 
Parisian newspaper (founded 1854). 

Fl^cac, a town in the French ' department of 
Lot, IS situated in a valley surrounded by finely 
wooded hills, 32 miles ENE. of Cahors. Irregularly 
built, with a medieval aspect, it possesses two beau- 
tiful Gothic churches, and owes its origin to a 
Benedictine monastery founded by Pepin the Short 
in 755. Figeac has cotton manufactures, dye-works, 
and a trade in cattle. Pop. 5782. 

Figllting-fisll (Bella jmgnax), a small fresh- 
water fish, especially at home in Siam, wliere it is 
reared on account of its curious pugnacity. It 
belongs to the family Labyrinthici, winch includes 
other interesting fishes, such as tlie Climbing 
Perch (Anabas), the beautiful Paradise-fish, the 
well -flavoured Gourami. 'SYlien two figliting-fish 
are brouglit together they often rush immedi- 
ately to combat; or it is even enough to intro- 
duce a looking-glass into the water, when the 
fish hastens to attack its own image. Fish-fights 
are a favourite amusement of the Siamese; the 
license to exhibit them yields a considerable annual 
revenue; and an extraordinary amount of gambling 
takes place in connection with them — not merely 
money and property, but children and liberty being 
sometimes staked. MHien the fish is quiet its 
colours are dull ; but when it is excited they glow 
with metallic splendour, and ‘the projected gill- 
membrane, waving like a black frill around the 
throat, adds something of grotesqueness to the 
general appearance. ’ 

Figlieira, a watering-place in the Portuguese 
province of Beira, at the mouth of the hlondego, 
23 miles W. by S. of Coimbra. Its harbour is 
excellent, but difficult of access. Pop. 4470. 

Figlie'ras, a tou-n in the north-east comer of 
Spain, on a marshy plain, 25 miles X. of Gerona 
by rail, with soap, paper, and leather manu- 


factories. Overlooking the town is the strong 
frontier fortress of San Fernando, constructed by 
Ferdinand VI. In the vicinity of the town are 
gold and copper mines. On three occasions ( 1794, 
1808, 1823) Fignevas has been taken by the French. 
Pop. 11,750. 

Figueras, Estanislao, a Spanish statesman, 
was bom at Barcelona, 13th November 1819. 
Although he joined the republican party in 1840, 
he was not elected to the Cortes until 1850. For 
taking part in republican plots in 1866 he was in 
the following year cast into prison ; but after the 
expulsion of Queen Isabella he became a member 
of the republican committee of government. 
Finally the abdication of King Amadeus, in 1873, 
opened the way for Figueras, and he became 
pi-e.sident of the Spanish republic ; but, owing to 
differences with his colleagues in power, he was 
constrained to resign office after only about four 
months’ exercise of authority. Retiring from public 
life, he died at Madrid on lltb November 1882. 

Figllier, Loui.S, writer, was bom at Mont- 
pellier, 15th February 1819. His first appoint- 
ment as professor was at tbe Montpellier school of 
phamiacy in 1846 ; seven years later he removed 
to Paris to occupy a similar post there. Amongst 
his books are several on the wonders, inventions, 
and discoveries of modern science and modern 
industry, a volume on alchemy, and one in defence 
of the immortality of the soul. Many of these 
have been translated into English ('The Ocean 
World, The World before Ihe Deluge, The Day 
after Death, &c.). His wife, Juliette Figuier, has 
written several novels. 

Figurantes is the term applied in the ballet 
to those dancers wlio do not come forward alone, 
but dance in troops, and also serve to fill up the 
scene and form a background for the solo dancers. 

Fignratc Numbers. The nature of figurate 
numbers will be undei'stood from the following 
table : 

1, 2, S. i, 5, 0, 7, &c. 

I. 1, 3, 6, 10, 15, 21, 28, &c. 

II. 1, 4, 10, 20, 35, 56, 84, &o. 

III. 1, 5, 15, 35, 70, 126, 210, &c. 

See. &'c. 

The natural numbers are here taken as the basis, 
and the first order of figurate numbere is formed 
from the series by successive additions ; thus, the 
fifth number of the first order is tlie sum of the 
firet five natural numbei's. The second order is 
then foimed from the fimt in the same way ; and 
so on. If instead of the series of natural numbei-s 
whose difference is 1, we take the series whose dif- 
ferences are 2, 3, 4, &c., we may form as many 
diflerent sets of figurate numbers. The name 
figurate is derived from the circumstance that the 
siinpler of them may be represented bj’ arrange- 
ments of equally clistant points, forming geo- 
metrical figures. Tlie numbers belonging to the 
firet ordere receive the general name of polygonal, 
and the special names ot triangular, square, penta- 
gonal, <5tc., according as the difl'erence of the basis 
is 1, 2, 3, &c. Tho.se of the second orders are 
called q^yramidal mimbere, and according to the 
difference of the basis are triagonally, quadragon- 
ally, or pentagonally pyramidal. The polygonal 
numbere may be represented by noints on a 
surface ; the pyramidal by piles of balls. 

Figure, in Iffusic. See Motiv; for Figured 
Bass, see Accojipakijient. 

FiglU’C-liead. the ornamental figure or bust 
on tbe head of a ship, immediately under the bow- 
sprit. AYhere tbe vessel’s name cannot be repre- 
sented by such a figure, a piece of timber, finished 
off in the fonn of a volute or scroll, often takes its 
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place on sailing-ships ; on steamships the bow is tive advantages as a naval and coaling station and 
usually plain. The huge figure-heads of several as a place for cotton-growing. On his adnce the 
histoncal old line-of-battle ships are still carefully offer of sovereimty was in 1862 rejected. Tlie 
preserved at ilillwaU, including that of the ‘ fight- following years brought a considerable increase to 
ing Tdmdraire.’ the white population of the islands, cotton-plant- 

Fi"lii*C-Stone. See Steatite. ing fieing stimulated by the American civil war. 

. .. c About 1868 a company was fonned in Australia, 


mg Tdmdraire.’ 

Figiirc-stone. See Steatite. 

Fig^vort, a name sometimes applied to Scro- 
j)7i7tlaria nodosa (see Sceophulaeia), and some- 
times to Ranuncidus Ficaria, the lesser Celandine 
(see CELAXuniE). 

Fiji. The Fiji or Viti Islands are a British 


under the name of the Polynesia Company, to take 
over Thakombau’s debt, and' u-ith it tlm 200,000 
acres referred to above. In 1871 a kind of con- 
stitutional government was set up by the European 
advisers of King Thakomb.au, but the ce.'«ion of 


elependency in the South Pacific Ocean, .situated in the islands to Great Britain was again pressed on, 
15* — 22° S. _lat. and 176° E. — 178° 'W. long. Their and, after further inquiry in 187.3, Sir Hercules 
nearest neighbonm are the Tonga or Friendly Kobinson, then governor of New South W.alcs, w.as 


Ishands, between 200 and 300 miles to the south- 
east; they are about 700 miles from the French 
eolony of New Caledonia, 1100 miles from Auck- 
land in New Zealand, 1700 from Sydney in New 
South lYales, 1800 from Tahiti, and 4700 from the 
great American port of San Francisco. They hai’e 
mail communication with Auckland once a month, 
and with Sydney on an average once a fortnight. 
The island of Eotumah, about 250 miles distant, 
a little to the west of north, has been since 1881 
included in the colony. 

The islands were sighted in 1643 by Tasman, the 
gi-eat Dutch sailor, whose name is home bj' 
Tasmania. Turtle Island ( or Vatoa ), in the extreme 
south-east of the group, was discovered and so 
named Iw Captain Cook in 1773 ; but, like most 
of the South Sea islands, the Ifiji Archipelago 
was little known before the 19th century. Since 
that date its history has been the not uncommon 
-one of native dissensions, gradual European in- 
tnision, and finally European protection. In 1804 
some escaped prisoners from Australia are s.aid to 
have settled in the islands. In 18,35 Wesleyan 
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sent to Fiji, and on the 10th of October 1874 
form.ally accepted the sovereignty of the group on 
behalf of the British crown. 

Fiji was constituted and remains a crown colony, 
irtth a governor (who is also high-commissioner for 
the Western Pacific), an executive council, and a 
legislative council, composed, in addition to the 
governor, of six official and si.x nominated unofficial 
members. The n.atives are organised in village, 
district, and provincial councils (the colony being 
dhuded into fourteen provinces), and have a special 
system of taxes, p.aid m.ainly in kind. 

The Fiji Islands, over 200 in number, lie in a 
ring, open on the southern side. The configuration 
of the group is not unlike that of the West Indies. 
On tlie west and north are the two large isl.ands of 
■VHti Levu and Vanua Lc\ti, with a group of small 
islands and reefs outside them; and on the ca'-t 
there is a long string of islands of small size, 
answering to tlie Leeward and AVindwnrd groups 
in the West Indies. 

The total area of the colony (including Eotumah) 
is given at 7435 sq. m., being about tlie same size 

■ as Ynles. The area of Viti Lora is 

_ over 4000 sq. m., rather smaller than 

ca. T J • _ Jamaica, and the area of Vanua Lcvii 
, ISLANDS jg about 2400 sq. m. Since 1882 the 
iM c.apital of the colony has been Suva, 
^ on the south coast of Viti Levu, where 
there is a fine harbour; before that 

j jj d.ato Levuka, on the little island _of 

w/orfny/./cs Ovalau, oil the east coa.st of Viti 
) Levu, ai80 possessing a good Jmrhour, 


EtjcHsh MiJes 
go 40 6o 6o II 


rr^ptoring Isles 


J t-Ubengha /. 

cf/S 


j C. 

1?? 


rg>{ I 

dandavu f.£, 




Uniaui^ ^ ^ 

c 

•a 2 

Aafttbarg ^ ^ 


missionaries first came over from Tonga to begin 
their wonderful work of conversion to Christianity ; 
and trade, which had begun with de.alings in such 
articles .as bCchc de mer and s.andalwood, gradually 
led to a small white settlement. 

In 1819 some damage was done to the property 
of the American consul ; a lica\’j' claim was in 
consequence prefeiTcd by the United States govern- 
ment against the leading chief Tliakomban, which 
he was wholly unable to meet, and in 1858 he 
<iircrcd the sovereignty of the islands to Great 
Britain, on condition that he retained his rank and 
that his debt was paid. As a set-ofl' to the pay- 


was the European capital. Munici- 
% polities li.ave been estaulislied at both 
'C places. 

. o 11 The Fiji Islands .arc of volcanic 
1 formation, the shape of the mountains 
(the highest of which rise to some 
D 4500 feet) and the existence of hot 
. s 2 springs testifying to volcanic agency j 
c and they are sun-ounded by coral 

■ — — -■ reefs, wliicli act as natural break- 

"ifeg waters. Tliey are singularly /ayoured 

by nature, being well supplied 
harboui-s, and equally well with rivero, having 
an abundant water-supply, a rich soil, and a 
climate which, though tropical and soiiiowlint 
enervating to Europeans (who arc subject to 

dysenterj’), is not unhealtliy or extreiiic. _ TJicy 
snfTer, however, from the lavages of hume.anc^_. 
and earthquakes occasionally occnr._ In 188/ 
at Suva tlie shade temperature varied from a 
maxitiiuin of 90° in November and Jannarj’ to a 
minimum of 02° in August, and the rainfall was 
about 100 inches. The rainfall is greatest and tno 
land is most heavily timbered on the south-eastern 
— the windwanl — side of the islands ; on the Icc; 


mcTit he oIFcrcd to make over, if required, to the ward side the face of the coiintrj- Is more that m 
Bntish government the ownership in fee simple of open grass-land. With the exception of the bfehe 
200,000 acres of land. Upon receipt of this offer a dc mer and pearl-shell industries, the resources /.-I 
nmcml commissioner. Colonel Sniythe, wa.® sent to Fiji are almost purely agricultural. In addition 
Fiji, charged to report cspeci.ally upon its prospcc- to the timber and fniit trees, the latter including 
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bananas, bread-fruit, &c., and in addition to the 
cocoa-nut palms, the vegetable products of the 
islands include sugar, grow with the help_ of 
imported Indian and Polynesian labour, maize, 
cotton, tea, and coffee. There are hardly any 
indigenous animals in the islands, and but scanty 
signs of mineral wealth. 

I The population of Fiji was estimated in 1SS7 at 
about 125,000, of whom over 2000 were Europeans, 
and over 110,000 native Fijians. The native popu- 
lation is said to have been larger in former yeais, 
and was certainly reduced by the outbreak of 
measles in 1875. The death-rate among the natives 
is high, an average of some years showing a rate 
per 1000 nearly double that of England and Wales. 
They are in race akin to the Papuans, bein" the 
easternmost members of that family, hut an admix- 
tvwe of the lighter Polynesians has been brought in 
from Tonga and elsewhere, and has, especially in 
the eastern islands of the group, leavened the 
native Melanesian breed. The Fijians were, prior 
to the introduction of Christianity, notoriously 
ferocious cannibals, but religious after their kind, 
and possessing a strong belief in , a future life. 
At tiie present time the Christian religion is 
almost universal in the islands, the adherents of 
the Wesleyans being estimated at over 100,000, 
and of the Roman Catholics at more than 10,0p0. 
Education is mainly carried on in the mission 
schools, with the assistance of grants in aid from 
government ; at Suva and Levuka there are school 
boards, and in Vanua Levu a government industrial 
school. Fiji has not prospered financially of late 
years, and the revenue, derived mainly from cus- 
toms duties and native taxation, has nob covered 
the expenditure. In 1882 the revenue was 
£111,314; in 1887 only £64,916. Sugar, in spite of 
the depression of the industry, is far the most im- 
portant export, and next to it in value come cocoa- 
nuts (mainly in the dried form known as copra) 
and fruit. The export of cotton has greatly 
diminished, but that of tea in 1887 showed a large 
increase. The total annual exports have during 
the decade 1877-1887 fluctuated from £170,000 to 
£351,000; the imports from £311,000 to £802,000. 
The trade of the colony, both import and export, 
is almost entirely with New South Wales, New 
Zealand, and Victoria in the order given. Fiji has 
become British by the force of circumstances, and 
not on account of its natural advantages; but it has 
considerable agricultural resources, it is a station 
from which British influence can be exeicised in 
the South Pacific, and its excellent harhoura 
might possibly be moi'e utilised in the event of the 
Panama Canal being successfully carried out, as 
the islands lie not very far out of the direct route 
between Australia and Central America. 

A good short account of Fiji, with a map, is given_ in 
the annual Colonial Office List, and much information 
will be gained from a blue-book presented to parliament 
in 1862, which gives both Col. Smythe’s Report on the 
islands (with maps) and also the very valuable ‘Report 
on the Vegetable Productions and Resources of the 
Vitian or Fijian Islands,’ by Dr Seeman, who accom- 
panied Cob Smythe on his visit. Miss Gordon Cumming’s 
At Home in Pyi (1881) is hut one out of several books on 
the colony. 

Filnmcilt, in Botany, is the ■ stalk of the 
stameu which supports the pollen-containing 
anther, and stands to this as petiole to leaf-blade. 
See Flower, Leaf. 

Filaria. See Guixea-worm. 

Filbert. See Hazel. 

Fildcs, S. Litke, figure-painter, was bom in 
1814, a ntidvc of Lancashire. He studied in the 
South Kensington Schools and in the Royal 
Academy, and hecame known as a woodent 
designer, contributing to Oncc-a-lFcch-, Cornhill, 


and The Graphic, and illustrating Dickens’s Edwin 
Erood. He began to exhibit in the Royal Academy 
in 1868, with his ‘Nightfall;’ and in 1874 be 
produced^ a very popular picture, ‘Applicants 
for Admission to a Casual Ward’ — originally a 
Graphic woodcut, followed in 1877 by the power- 
ful and pathetic ‘Widower.’ His more recent 
.subjects have been portraits and figure-pictures 
of Venetian life, in which he has developed a 
stronger colour-sense than his earlier works gave 
any indication of. He was elected an A.R.A. in 
1879, and an R.A. in 1887. 

File. A file is a steel tool, having its surface 
covered with teeth or serratures, and used for 
smoothing and shaping metals and other hard 
substances. Files are classified and named accord- 
ing to their shape, size, and fineness of cut, and 
the purpose for which they are made. Thus, in 
shape they may be flat, square, round or rat-tail, 
triangular, half-round, feather-edged, &c., besides 
being variously bent, in order to get at intri- 
cate work. Most files are made thicker in the 
middle, or ‘bellied,’ a foi-m which best suits the 
hands in the act of filing. Files generally are 
made of the best crucible steel, the forged and 
shaped blanks when ready for cutting being held 
upon an anvil by means of a long loop of leather- 
strap, into which the cutter places his foot. The 
face of the anvil is covered with a flat piece of 
pewter, the softness of which preserves tlie teetli 
on one side of the file when those on the opposite 
face are being struck. Tiie cutter fomis the teeth 
by striking with a hammer a short, stout chisel, 
held obliquely at an angle of about 12° or 14° from 
the perpendicular. _ If the chisel were perpen- 
dicular, a furrow like the letter V would he_ in- 
dented, and an equal burr struck up on each side ; 
but as a cutting tooth somewhat like tiiat of a 
saw is required, this is effected by the oblique 
stroke of the chisel, by which a burr is thrown up 
on one side only — viz, towards the tang. Tlie 
cutting is commenced at the point of the tile; the 
chisel is then draum backwards, laid upon the 
blank, and slid forwards till it reaches tlie burr 
raised by the last cut; the blow is now stnick, 
and another tooth and hnrr produced, which serves 
as a guide for the next cut; and so on. Tlie 
distance between the teeth thus depends on the 
force of the blow and the obliquity of the cut ; for 
the heavier the blow, the greater the ridge or burr, 


and the obliquity detei-mines the distance of the 
cut from the burr. The skill of the workman con- 
sists, therefore, in the precise regulation of the 
blows. 

Files are either single cut — i.e. made with a 
single seiies of parallel cuts — or, more commonly, 
double cut— i.e. they have two series or courses of 
cliisel-cuts, which are oppositely inclined at an 
angle of about 55° to the central line of the file. 
The second course is made in the same manner as 
the first, hut with lighter blows, and is usually 
somewhat finer than the fii-st. This angular cross- 
ing converts the ridges into pointed teeth. Files 
used for soft metals which are liable to clog the 
teeth are single cut— i.e. they have but one coui-se 
of cuts. Taper files have the teeth finer towards 
the point.’ Rasps for wood or hom, <S:c. are cut 
with triangular punches, each tooth being an 
angular pit with a strong burr, instead of a long 
fun-ow. Tlie r.apidity with which the blows are 
struck varies with the fineness of the file : sixty 
or eighty cuts are commonly made per minute. 
Classified according to fineness of cut, files are 
known as rough, bastard, smooth, and superfine. 
A superfine file of small .size may liave as many as 
216 cuts per inch, while a large rough file may 
liave not more than twent 3 ’-one cuts to the inch. 
The sharpness and abrading effect of files is greatly 
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improved bv subjecting them after cutting to a 
sand-blast, wberebj- a slight recurvature of the 
burr, rvbicli is always present as the file leaves the 
cutter, is corrected, and the edge is rendered very 
keen. 

Piles have to be very carefully hardened and 
tempered. If heated too strongly, or made too 
liard, the steel is so brittle that the teeth tear off; 
if too soft, they wear down rapidly, and the file soon 
becomes useless. Great care is also required in 
keeping them straight, as the sudden cooling neces- 
saiy for hardening is very apt to warp the steel. 

Many attempts have been made to cut files by 
machinery, but with only partial success; the 
chief cliiKculty arises from the necessity of modi- 
fving the force of the blow to suit the hardness of 
tlie steel. It is practically impossible to supply a 
large number of blanks all or e.vactlj' the same 
hardness ; and if the machine be adjusted to suit 
the hardness of one blank, it may strike too heavy 
or too light a blow for the next ; whereas the work- 
man feels at once tlie hardness of the steel he is 
working upon, and adjusts his blows accordingly. 

File ( Fr. flc, ‘ a row,’ from Lat. fdnm ; Ital. Jila, 
filo), in a militaiy sense, is used to signify any 
line of men standing directly behind each other, as 
rank refers to men standing heside one another. 
In ordinaiy two-deep formations, a file consists of 
two men, one in the front rank and one in the rear 
rank. Single-file formation signifies one man from 
a .single rank followed by the men on his right (or 
left) in succession, llahk and file is a. term often 
used to mean the private soldiere of a regiment 
only, but it really includes also the corporals, who 
are tliorefore sometimes called rank and file non- 
commissioned officers. 

FilC'flsll* See ll.iLi.STES. 

Filey. a rising watering-place on the east coast 
of Yorkshire, 9 miles SE. or Scarborough by rail, 
occupies a jiicturesque site on clifl's overlooking 
Filey Bay. It has a spa, and an ancient cniciform 
church. Ill 1S83 a conimittee reported in favour 
of Filey as a harbour of refuge. Pop. ( 1851 ) 1511 ; 
( 1881 ) 2337, engaged mainly in fishing. 

Filiation. See Affiliatiox. 

Filibnsters (Siian. filibuster, from fliholc or 
fihoic, itself derived from the Eng. jig-boat, a 
fast-sailing vessel of not more than 100 tons; by 
others referred, through the Fr. fibusticr, formerly 
frihiisticr, to the Dutch vrijbuiter, ‘freebooter’), 
another name for Buccaneem (q.v.). In more 
I'ocent usage the tcnii has been emploved to 
designate certain lawle.ss adventurers befonging 
to flic United States, who have attempted vio- 
lently to possess themselves of various countries 
of Spanish America The plea urged by tliese 
men has geneially been that such- countries were a 
prey to anarchy and oppression, and could only 
attain to prosperity by annexation to the United 
St.ates. Tlie mo.st noted of tlicse filibusters was 
^Villiam AValkcr (q.v.). 

Filicaia. Vixcexzo, lyrical poet, was bom at 
I'lorence,^ 30lh December 1612. Tlie publication 
of hi.s .MX odes celebrating the deliverance of 
A ioiina in 1683 by John Sobie.ski from the be- 
sieging forces of the Turks attracted the notice of 
Queen Cliristina of Sweden, who relieved him 
from harassing pecuniary cnibarrassmonts. Ulti- 
nmtely ho obtained a po.st from the Grand-duke 
of Trismiiv, and he died at Florence, 2511i Septem- 
ber 1707. Some of his patriotic sonnct.s are famous; 
but. his vope, though not without beauty and 
spirit, IS disfigured by the rhetorical tricks and 
false conceits of the period. An edition of his 
work.s appc.arod at Florence in 1861. 

Fillcc.s, tjee Fekxs. 


FiliCTCC (through Span, from Lat. fihtm, *a 
thread, and gramtm, ‘a grain’), so called becaii-io 
composed of fine rrire of silver or gold, often 
ornamented with small beads. The rnre u^ed is 
twisted into spirals and other convoluted forms, 
which are united and partlj" consolidated by solder- 
ing; and these spirals, &c. are combined 'to form 
a sort of metallic lace-work, wbich is shaped into 
brooches, ear-rings, crosses, head-oniament'i, card- 
cases, traj’s, and other objects of a light and 
elegant character. Filigree-work is also employed 
for the ornamentation of articles having a solid 
metallic base of precious metal, or of copper, the 
wires being soldered down in definite patterns to 
the supporting plate. That filigi-ee, a.s a style of 
jewellers woilc, is of great antiqiiity is evidenced 
by remains found in ancient Egyptian tomb=. 
That a knowledge of the ar-t was very iridc-sprcad 
is also manifest from the fact that it was largely 
practised by the ancient Greeks, the Etruscans, 
and the Ednians. AYe know further that from 
remote ages it was practised in Central Asia and in 
India, where to this day it lias continued in un- 
broken succession, and it is now a most charac- 
teiTstic sfyle of work in the Central and Forth- 
west Provinces. Among the Celtic and Scandi- 
navian tribes of earlj- times filigree was also a 
favourite method of omamentation. The Quigiicli 
(see FiLL.-tx, St), and the Hunterston Brooch (see 
Brooch ) arc magnificent examples of early porthcin 
metal-work in which filigree onianicntation on a 
solid basis is a prominent feature. In the jcweliy 
of the Scandinavian races filigree still occujiics an 
important place. The manufacture of filigree 
ieweln’ is so characteristic of hlalta that the style 
has come to be popularly known as Maltese work. 

Filioffuc. See Creeds. 

Fillaii, St, yvas the son of Feredacli, a prince 
of Munster, and of St Kentigenia, who in 734 died 
on Inclicailloch in Loch Lomond. He succeeded 
St Mund as abbot of the monastery on the Holy 
Loch, but presently withdrew to Upper Glen- 
dochart (Strathfillan), 3 miles SSE. of Tyndiniii, 
where he died on 9th 
Januaiy 777. In 1318 
Kobert Bnicc re-estab- 
lished here an Augus- 
tinian prioiy ; and here 
too was the ‘ holy pool 
of Fillan,’ in which, 
not a century since, 
sick people bathed, 
and lunatics were 
plunged. The latter 
were afterwards left 
all night, bound hand 
and foot, in a stone 
coffin ; and if in the 
morning the knots were Fig. 1.— Quigricli of St FillMi- 
untied there was ho ])0 _ . 

of recovery. Two rclic.s of the saint liaye, after 
strongc wanderings, been reunited at Ldiiibiirgli 
in tlie Antiquarian Mu.seuni. One, his_ -sqnnrc- 
shaped bell of cast bronze, 12 inches high, la> 
in the churchyard, and was emi'Ioycd in thm 
lunatic ‘rope-trick,’ till in 1798 an Engljsh fy”*’'';' 
bore it ofl to Hertford.shirc, yvhcnce in 18fi.) it 
wa.s recovered tliroiigh Bishop .Forbc.s of Bi'wliin- 
The other relic is the Quigricli (Gaol, eongfoeh, 
‘stranger’) — the bronze head of a p.astond Uah 
(fig. 1), adorned with niello, and inclosed, I'J « 
boanfifitl outer case of .silver (fig. 2), .9 inC'i'’' 
high, gilt, and ornamented with chased work ana 
filigree. Both are undoubtedly of Celtic 
inanship ; but the case is naturally the later ‘'i 
the two, and .seems partly assignable to yf 
14th and 15th centuries. Pos!;cssed of both tlm-i- 
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finding and healing properties, the Quigrich from 
Rnice^s time and earlier was in the hereditary 

cnstody of a familj' 
named Jore, Loire, 
or Dewar, who 
enjoyed certain 
privileges therefor. 
Janies Ill.’scharter 
of confirmation 
(1487) to Malice 
Loire waspresented 
for registration 
among the piihlic 
records of Scotland 
so recently as 1734. 
In ISIS the Dewars 
emigrated from 
Balqiihidder to On- 
tario, taking with 
them the Quigrich, 
which in 1876 was, 
through Dr Daniel 
Pig.2.— Silver Case of the Quigrich : Wilson, hought for 
o, front part ; i, terminal plate. £100 hy the Scot- 
tish Society of An- 
tiqrraries. St Lilians, at the foot of Loch Earn, 
is associated with an earlier saint, called an lobar, 
‘ the leper,’ whose feast fell on 20th June. See 
Dr John Stuart’s ‘ Historical Notices of St Fillan’s 
Orozier,’ in Proc. Soc. Ant. Scot. (xii. 1877), and Dr 
Joseph Anderson’s Scotland in Early Christian 
Times (i. 1881). 

. Fillet, in Architecture, a small space or hand, 
like a narrow ribbon, rrsed along with mouldings. 

a, a, a (see fig.) are 
examples of fillets, both 
p in classic and Gothic 
architecture. 

Fillmore, Millard, 
T-r, — thirteenth president of 
1 the United States, was 
born on 7th Febraaiy 
1800, at Summer Hill, New York, where his educa- 
tion was limited to the very imperfect instruction 
furnished during three months of the year by a 
primitive frontier school. At the age of fourteen 
he was bound apprentice to a wool-carder; and 
during the five years he laboured at this occupa- 
tion he used every means at his disposal to culti- 
vate his mind. In 1819 he began the study of law, 
receiving his board in retum for his work in the 
office of a country lawj'er ; and during part of this 
time he also taught school, until in 1823 he was 
admitted to the Buffalo bar, where he huilt up a 
solid reputation for sound legal knowledge and 
sterling probity. In 1828 he began his political 
career, being in that year returned by Erie county 
to the state legislature of New York, where he 
joined the Whig party, and was mainly instru- 
mental in procuring the abolition of imprisonment 
for debt in the state of New York. In the period 
1832-42 he was four times elected iiieniber of 
congress ; in 1844 he was defeated in a contest for 
the governorship of the state ; in 1847 he was 
elected to the post of comptroller of New York ; 
and ill the following year he was made vice-presi- 
dent of the United States. The unexpected death 
of President Taylor in July 1850 left the chief 
magistracy vacant, and Fillmore succeeded to that 
office, which he held till 1833. He proved an able 
statesman, and his presidency was marked by the 
passing of some very salutary me.asures, notwith- 
standing that his party were'in the minority ; but 
his signing of and attempt to enforce the fugitive- 
slave law rendered him unpopular in the North. 
Ill 1850 he was nominated for the presidency by 
the American party, but the straggle lay be- 


tween the republican and the democratic candi- 
dates, and he received the electoral vote of hlaiy- 
land only. He_ visited Europe in 1855 and 1866. 
He took no active part in the civil war, although 
he gave his influence to the cause of the Union. 
After his retirement from political life he resided 
at Buffalo, where he died 7th March 1874. See 
Chamberlain’s Biography of Fillmore [1856), and 
the article by General James Grant Wilson in 
Appletoyi’s Cyclo. of Amer. Biog. (1887). 

Filmcr, Sir Robert, an extreme advocate of 
the theory of the divine right of kings, was born 
at East Sutton in Kent, in the end of the 16th 
centniy. He matriculated at Cambridge in 1604, 
and died probablj' in 1653. The germ of his tlieoiy 
is the proposition that the father of a family is the 
divinely ordained type of a ruler, and that his 
power is absolute. Accordingly, Filmer taught, 
a king’s acts should be subject to no check or con- 
trol whatsoever; his will is the only right source 
of law. Hence he is not in any sense answerable 
to his subjects for his doings ; for them either to 
depose him or even to criticise his conduct is 
criminal and immoral. These views are expounded 
with most fullness in his Patriarcha, published 
after his death in 1680, and were critically exam- 
ined in Locke’s Treatise on Gdvernment. Filmer’s 
Freeholder’s Grand Inquest (1648) is an exposition 
of his ideas as to the relations that ought to 
obtain between the king and the houses of parlia- 
ment. See Divine Right. 

Filmy Ferns [Hymenophyllacece), an order of 
Ferns (q.v.), including only three genera, but as 
many as' two hundred species, ’riiey grow in 
large, spreading, mossy masses on rocks and tree- 
stems in moist places, are chiefl}’’ tropical, rare 
in the southern hemisphere, still rarer in the 
northern. The only British species of the large 
genus Hymenophyllum (FT. itmbridgense), de.spite 
its apparently local name, is one of the most 
widely distributed of plants, being found not only 
over Europe, but in South Amenca, at the Cape, 
and in New Zealand. Trichomanes has ninety 
species, mostly tropical, only one ranging as 
fjiT as southern Europe. Although chiefly dis- 
tinguished by systeniatists on account of the 
minute structure of their .sporangia, they are more 
remarkable for the exceptionally simple structure 
of their moss-like leaves, which consist usually of 
only a single layer of uniform parenchj’matous 
cells, hlore rarely several layers are present, but 
there is never a distinct epidermis ; moreover, as 
the plants grow in very wet places — often, for 
instance, in the spray of waterfalls — and as the 
leaves are so hygroscopic as to be constantlv 
saturated, even when not absolutely covered with 
moisture, the usual air-spaces, and with them the 
stomata of ordinaiy leaves, are not developed. 
From this saturation with water instead of air 
the thin, wet, filmy foliage is thus peculiarly trans- 
parent, and so seems singularly dark-green by 
.reflected light. To the exceptional yet lieautiful 
appearance thus accounted for their interest to 
fem-growei's is due. 

Filter. AVhen solid matter is suspended in a 
liquid in which it is insoluble, it may be separated 
by v.arious means (see Clarification), one of 
which is filtration. The process of filtration con- 
sists’ in passing the liquid through some porous 
substance, the interstices of whieli are too small 
to admit of the pas.sage of the solid particles, the 
principle Of the action being the same as that of a 
sieve. One of the simplest forms of filter Is that 
commonly used in chemical laboratories for separat- 
ing precipitates, &c. A square or circular piece of 
blotting-paper is folded in four, the comer where 
the four folds meet is placed downwards in a 
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funnel, and one side is paitly opened, so that the 
paper forms a lining to the funnel. The litiuid 
pas^-es through the pores of the paper, and the 
solid matter rests upon it. The chief advantages 
of tliis filter are its simplicity and the ease with 
which the solid matter may be removed and 
examined. 

A simple water-filter for domestic purposes is 
sometimes made by stuffing a piece or sponge in 
the bottom of a funnel or the hole of a flower-pot, 
and then placing above this a layer of_ pebbles, 
then a layer of coarse .sand, and above this a layer 
of pounded charcoal three or four inches in depth. 
Another layer of pebbles should be placed above 
the charcoal, to prevent it from being stirred up 
when tlie water is poured in. It is obvious that 
siicli a filter will require occasional cleaning, and 
renewal of the charcoal. By a small addition to 
this a cottage-filter may be made which, for 
practical use, is quite equal to the most expensive 
filters of corresponding size. It consists of two 
flower-pots, one above the other ; the lower one is 
fitted with the sponge and filtering layers above 
described, and the upper one iritli a sponge only. 
The upper pot slionid be the larger, and, if the 
lower one is strong, the upper one may stand in 
it. The two pots tlius arranged are placed upon a 
three-legged stool with a hole in it, through which 
the projecting part of the lower sponge passes, and 
the water drops into a jug placed below. The 
upper pot serves as a reservoir, its sponge stops 
the coarser impurities, and thus the filtering layers 
of the lower one may be used for a long period 
without being renewed, if the upper sponge be 
occasionally cleaned. Care must be taken to 
wedge the upper sponge tightly enough, to prevent 
the water pa^.sing from the upper pot more rapidly 
than it can filter through the lower one. 

A great variety of filters are made on a similar 
principle to the above, but constnicted of oina- 
mental earthenware or porcelain vessels of suitable 
shape. _ In puidiasing a filter, the buyer must not 
bo satisfied with metely seeing that the water 
which has passed tluough it is rendered perfectly 
transparent— this is so easily done by a new anil 
clean filter — but he should see that the filter is so 
constructed as to admit of being readilj^ cleansed, 
for the residual matter must lodge somewhere, and 
must be somehow removed. When large quantities 
of water have to be filtered this becomes a serious 
difficulty, and m.any ingeni- 
ous modes of overcoming 
it have been devised. In 
most of these water is made 
to ascend through the filter- 
ing niedium, in order tliat 
the impurities collected on 
it may fall back info the 
impure water. Lelogc’s 
ascending filter consists of 
four compartments, one 
above the other; the upper 
part, containing the impure 
water, is equal in cap.acity 
to the other three. This 
by a tube 



Ixlogc's Filter: 

1 , 2 , 3, 4, the four comivirt- communicates 


thw or'fii: -”‘1* one,__which 


tms fiionc iiuru or 111- i., i • t a 

tcrini: comivTrtment ; c(?, The top 

the exit mtering etoiic of O' this is foniied by a piece 
<1; f, the iilngtoreinoic of porous filtering-.stone, 
for cle-ming out seconU throu-di whieli nlmin tlm 
coinmrtmcnt; aloo<e "nicil aioiio llic 

sronge .at entrance of "'qtcr can pass into the 
coinnnnic.at!!i!: tul>e, third comp.artmcnt, which is 
filled with charcoal, .and 
covered uitli another plate of porous stone. The 
fourth coiiipartmeiit, immedi.atelv above the thinl, 
rMcives the filtered water, whicfi has been forced 
through the lower stone, the charcoal, and the 


upper stone. A tap is affixed to this, to draw off 
the filtered water, and a plug to the second or 
lowest compartment, to remove the sediment 

A large number of other ascending filters liaie 
been patented. Siphon filters are cylindrical 
pewter vessels, containing the filtering media, to 
which is attached .a long coil of flexible pipe. 
When used, the evlinder is immersed in the watci- 
butt 'or cistem, tlie pipe uncoiled, bent over the 
edge of the cistem, and brought down considcraldy 
below the level of the w.atcr. It is then started 
by applying the mouth to the lower end, ami 
sucking it till the water begins to flow, afto- 
whicli it continues to do so, and keeps up a large 
supply of clear water. This, of course, is an 
ascending filter, and the upward picssure is pro- 
portionate to the difference between the height of 
the w.ater in the cistem and that of the lower end 
of the exit tube (see SiPHOX). Filtering on a 
large scale is effected by using seveual tanks or 
resei-voirs, in the firet of which is coarse material 
sncli as gravel, the water passing from tliis to n 
second, and from there through a finer filter to 
tlie main receptacle, where the filtered water is 
stored and drawn oil' for use. 

A common water-butt or cistem may be made to 
filter the water it receives by the following means : 
Divide the cistem or butt into two compartments, 
an upper and a lower, by means of a w.atertiglit 
partition or false bottom ; then take a wooden bnv 
or small barrel, and perforate it closely with holes ; 
fit <a tube into it, reaching to about the middle of 
the inside, and projecting outside a little distance ; 
fill the box or barrel with powdered charcoal, tiglitly 
rammed, and cover it with a bag of felt; then lit 
the projecting part of the tube into the middle of 
the false bottom. 

Various means of compressing carbon into solid 
porous masses liave been patented, and filtere mo 
made in which the water passes through blocks of 
this compiessed c.arbon. ^lost of those aio well 
adapted for the puipose, but their asserted suiio- 
rionty over filters composed of layeis of sand and 
charcoal is doubtful. A veiy elegant and con- 
venient portable filter for soldier-s, tiavcllprs, and 
others wiio may rcquiie to drink fiom tmbid ponds 
and rivers is constnicted of Eansome’s filtering- 
stone, and is also made of the compressed carlion. 
A small cylinder of the stone or carbon is connected 
with a flexible india-mbber tube in such a manner 
that the cylinder may be immersed in a river, the 
mouth applied to a mouthpiece at the other end ot 
the tube, and the water di awn through the filtering- 
cylinder. 

It has been questioned whether soluble matter, 
such as common salt, is in any degree removed 
from water by filtration. Theoretically it v.as 
assumed that this is impossible, since the filter only 
acts mechanically in stopping suspended particles; 
but the results of experiments show that from 5 to 
15 per cent, of the soluble s.alts were separated 
by sand-filters such as above dc=cribc(l. Another 
most important matter is to aseort.ain to what 
extent soluble organic matter may be decomposed 
by filtration, e.«pccially by charcoal filters, and to 
ascertain how long charcoal and other porous matter 
retains its property of acting on oiganip matter m 
watery solution (see CilAKCOAT,). This is of the 
highest importance, as it sometimes happens that 
water of brilliant tmnsp.arency, nnd_ most ideosant 
to drink, on .account of the carbonic acid it con- 
tains, is chatged with such an amount of poisonous 
organic matter a-s to remler its use as p d.aily l>erer- 
age very dangerous. A filter of animal charcoal 
will render I-ondon porter colonrle-s. Loam and 
clay have similar properties. The sejiamUon from 
drinking-water of pallingenic miciobes ( micm=coidc 
sources of pc-tiicnee) and their geims is very 
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tlillicult, on account of their extrenie smallness ; 
but it has been effeetecl bj- using porous unglazed 
earthenware as the filtering medium. It is, how- 
ever, rather troublesome in practice, as pressure is 
demanded, and tlie very fine pores are soon clogged. 
They may he cleansed by raising the filter material 
to a red heat. A duplicate is therefore required. 

When a liquid contains mucilamnous or other 
matter having viscous properties, there is consider- 
able difficulty in filtering it, as the pores of the 
medium become filled up and made watertight. 
Special filters are therefore required for syraps, oils, 
&c. Such liquids as ale, beer, &c. would be ex- 
ceedingly difficult to filter, and therefore they are 
clarified by the admixture of albumen, gelatin, or 
some substance with clarifying properties. Oil is 
usually passed througli bags made of horse-hair or 
twilled cotton cloth (Canton flannel). Syrups are 
filtered on a small scale by confectioners, &c. by 
passing them through conical flannel bags, and on 
a lar"e scale in creased hag-filters, made by enclos- 
ing a large ba™ within a smaller one. Thick syrups 
have to be diluted or clarified with white of egg, 
to collect the sediment into masses, and then they 
may be filtered through a coarse cloth strainer. 
Vegetable juices generally require to be treated in 
tliis manner. See Beer, Wine, Sugar, &c. ; and 
for filtering on the large scale, see Water-supply. 

The simple laboratory filter has to he modified 
when strong acid or alkaline solutions, or substances 
which are decomposed by organic matter, require 
filtration. Pure siliceous sand, a plug of asbestos, 
pounded glass, or clean charcoal are used for this 
purpose. Some recommend gun-cotton as a filter 
for such purposes. 

Air Filters. — The extraordinary powers of char- 
coal in disinfecting the gaseous products evolved 
from decomposing animal and vegetable matter 
have been made available in constructing an appara- 
tus for purifying air that is made to pass through 
it. A suitable cage, containing charcoal in small 
fragments, is fitted to the opening from wliich the 
deleterious gases issue, and is found to render 
them perfectly inodorous, and probably innocuous. 
Mechanical impurities suspended in air may be 
filtered out by forcing the air through a plug of 
cotton- wool, as in firemen’s respirators. 

Fill. See Fins. 

Fiiia'lc. the name given to that part of a musical 
composition which finishes the act of an opera ; also 
to the last movement of an instrumental composi- 
tion, as in the symphony, quartette, quintette, 
sonata, &c. The instrumental finale varies greatly 
in form, from the lively rondos of Haydn to the 
gigantic vocal finale, in variation forin, of Beet- 
hoven’s 9tli Symphony. The operatic finale, as 
usually understood, is a concerted piece, sometimes 
extending to a considerable nunffier of different 
movements, for one, two, or more single voices, 
with or without chorus. The best type is to be 
found in iSIozart’s operas. In Wagner’s works 
there are no finales separable from the preceding 
parts of the acts ; each act is a continuous whole. 

Fiiumce. See National Debt, Budget, &c. 

Fiucll. a name applied to many Passerine birds 
included in the family Fringillidre, but generally 
used witli some affix, as in tlie familiar names bnll- 
finch, chaffinch, and goldfinch. A finch is usually 
small, has a liard conical beak, and generally lives 
upon seeds. Tlie distribution is almost world-wide, 
excepting Australia; but the majoritv inhabit the 
pahearctic region. The Buntings (Bmberizida;) 
and the Weaver-finches (Ploceida;) of the Ethio- 
pian and Australian regions are usually kept dis- 
tinct. The limits of the family Fringillkuc are 
vague ; among the more familiar membei-s are the 


Chaffinch (Fringilla ccelebs), the Brambling (F. 
motitifringilla), the Canary (Serinus), tlie Cross- 
bills (Loxia), the Linnets (Linota), and the Spar- 
rows (Passer). 

Fiitcli. Heneage, first Earl of Nottingham and 
Lord Chancellor of England, was bom in Kent, prob- 
ably at Eastwell, on 23d December 1G21. He was 
the nephew of Finch, the lord-keeper of Charles I. 
Educated at Westminster and Christ Church, Ox- 
ford, he was called to the bar in 1645. At the 
Restoration Charles II. made Finch solicitor- 
general ; in this capacity he took an active part in 
the trial of the regicides, publishing an account of 
the trial in 1660. In 1670 he became attorney- 
general, and five years later lord chancellor. As 
high steward he presided at the impeachment trial 
of Staflbrd in 1680. He died in London, 18th 
December 1682, having gained a high reputation as 
a graceful orator, and as a lawj'er of great integrity, 
wisdom, and skill. Several of his speeches were 
published during his lifetime. 

Findliprn, a beautiful Scottish river, rising 
, among the Monadhliath Mountains at an altitude 
of 2800 feet, and running 62 miles nortli-eastward 
through the counties of Inverness, Nairn, and 
Elgin, and past the town of Forres, till it enters 
the Moray Firth at Findhorn village by a tri- 
angular lagoon, 2 miles long by 2§ wide. Its 
waters abound in salmon and trout. Its basin 
consists of gneiss in tlie upper part, and of old red 
sandstone in the lower. At one place it rose 
nearly 50 feet in the disastrous floods of August 
1829, known as the ‘ Moray Floods.’ 

Finding of Goods. See Lost Property. 

Findlater, Andrew, editor of the first edition 
of this Encyclopmdia, was born in December 1810 
near Aberdonr, in Aberdeenshire. He was the son 
of a small farmer, and was bred to farm-work ; 
but he early resolved to go to the university, and 
in spite of having to do daily a full day’s work on 
the farm, he contrived to qualify himself for enter- 
ing Aberdeen University. There he graduated^ in 
arts, and began theology with a view to becoming 
a minister; but changing his intention, became a 
schoolmaster at Tillydeslc in the parish of Ellon, 
and for seven years (1842-49) was head-master 
of Gordon’s Hospital in Aberdeen. After a short 
residence in Canada, he came in 1853 to Edinburgh 
to superintend for Messrs W. & R. Chambers 
a new edition of the Infonnation for the People 
( 1857 ). His next task was the chief work of his life ; 
he devoted himself to the preparation of Chambers's 
Encyelojxcdia, and ere long was its editor. A 
scholar of wide and varied learning, equally at 
home in the physical sciences, in the history of 
ancient religions', and in modern comparative phil- 
ology, he turned his acquirements to good account, 
not merely in directing the EncycTo])a;dia as a 
whole and fixing its form and scope, but in_ con- 
tributing to it many of its most important articles ; 
and after its completion ( 1861-68) he .superintended 
a revised issue ( 1874 ). He saw through the pre.ss a 
new edition of the Miseellany (1869-71 ) and of the 
Etymologieal Dictionary and wrote short 

but admirable manuals on Astronomy, Language, 
Physical Geography, and Physiography. In 1864 
Aberdeen University gave him its degree of LL.D. ; 
and J. S. blill, while rector of St Andrews Univer- 
sity, made him his assessor in the Univereity Court. 
Many of the articles in the review columns of the 
Scotsman were from his pen. He was associated 
with J. S. Iriill, Mr Crete, and Professor Bain in 
editing James iMill’s Analysis of the Phenomena 
of the Unman Mind (1869); and he counted 
Thackeray, Littre, and Dr John Brown amongst 
his friend's. His health failing, he withdrew from 
active work in 1877, and died 1st Januaiy 1885. 
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Fiiicllay, capital of Hancock county, Ohio, 37 
miles S\Y of Fremont l)y rail, with several 
foundries, flour-mills, sawmills, &c. Pop. 4633. 

Fiinlon, a fishing-village of Kincardineshire, on 
the coast, 6 miles S. of Aberdeen. Pop. 156. The 
Avell-known Findon {Finnan) haddocks were first 
cured here. 

Finds. See Tkeasure-trove. 

Fine of Lands, in England, fictitious proceed- 
ings formerly in common use in order to transfer or 
secure real property by a mode more efficacious than 
an ordinai-y conveyance. The proceedings in a fine 
were shortly as follow : The party to whom the land 
was to be conveyed commenced a fictitious suit 
against the vendor. Leave to compromise the suit 
having been obtained, a covenant was entered into 
whereoy the vendor or defendant, called the cog- 
nizor, recognised the right of the plaintiff, called 
the cognizcc, to the lands, of which he admitted 
that tiie plaintiff was wrongfully kept from the 
possession. A note of the fine was entered on the 
rolls of the court ; and the business was concluded 
by what was called the foot of the fine, setting forth 
the parties, the time and place of agreement, and 
before whom the fine was levied. The whole was 
embodied in indentures commencin" hfcc cst fitudis 
Concordia. In order that a fine should have full 
eftect, it required to be levied with 2}roelumations — 
i.e. open proclamation of the transaction in court. 
A fine levied by a mamed woman had the eftect of 
cutting off all right she might have in the lands, 
and was the only mode by which a married woman 
could convey lands; and in order to protect her 
from undue influence she was privately examined 
as to the voluntary nature of the transaction. A 
fine was also in use as one of the methods of barring 
an Entail (q.v.). The Fines and Recoveries Act of 
1833 substituted a disentailing deed for the cum- 
brous methods fomierly employed ; the same act 
enabled a married woman to convey lands by means 
of a deed acknowledged with certain forms. The 
‘feet’ of old fines are often of great importance as 
evidence in regard to questions of pedigree and title 
to property. The statute Dc Donis prohibited fines 
as a means of barring entails. 

Filiffal’s Cave. See Staffa.— F or Fingal 
himself, see Fexiaxs, O.ssiax. 

Fiiigcr-and-toc. See .iVxbury, 

Fingers. See Haxd. 

Fingos. or Ajiafixgu, a Bantu peojde in the 
soutli-e.'ist of Cape Colony, closely akin to the 
Kallire (q.v.). 

Fiiiial. an ornament, generally carved to 
resemble foliage, which fonns the termination of 
innnacles, gables, spires, and other portions of 
Cotldc architecture. There are traces of foliatctl 
terminations, both in stone and metal, on the pedi- 
nicnts of classic buildings (see Acroteriox), but 
it was not till the 12th contuiy that the finial iiroper 
was introduced. During the hatter part of that 
centurj’ and the whole of the 13th century, finials 
of the most perfect form and of infinite variety were 
used ns the crowning ornaments of every salient 
point in the buildings of the period (see fig. 1 ). 
riie architects of the 14th century in finials, as in 
other oimaments, imitated more closely the forms 
of natural foligge; but their finials h.atf neither tlie 
variety of design nor the vigour of outline of those 
of the preceding century (see fig. 2). 

In the l.'ith and 16th centuries the finials became 
more and more mc.agrc in form, and are frequently 
only four crockets set upon a bare pyramidal 
tonninal. Some yariety of effect is often obt.aimsl 
djiring this period by sunnonnting the finial with a 
glbb'd vane. This is common in Tailor and in 
continental domestic architecture (lig. 3). Finials | 


were carved both in stone and wood, and in the 
latter material with gieat delicacy and minutenesp. 
In connection with metal-work finials of metal 
were used, and, whatever the material adopted, its 
natural capabilities were made a source or special 
beauty. 

The finial is one of the most effective oniaiuents 
of (Sothic architecture, and when that style was 
succeeded by the Renaissance, in the reign of Queen 
Elizabeth, our forefathers could not peisuade them- 
selves to part with the finials to their buildings. 
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Finials : 

1, from Bisliop Bridport's Jloiuimcnt, . Salisbury CiOicilral; 

2, York Minster; », Maulbronn, Gennnnyj 4, Crew Hall, 

Cheshire ; 6, Augsburg. 

We thus find in Elizabethan architecture a ^at 
variety of finials ; they are, however, almost entirely 
of a geometric form, and without foliage (fig. l)i 
and are frequently, especially when terminating 
wooden gables, combinations of finial and vane, 
partly wood and partly iron ( fig. 5 ). _ In the stricter 
classic style whicli succeeded the Elizabethan, sonic 
tr<aces of the f.avouiite finial stUl remain 'in the 
b.alls, obelisks, iStc. used as terminations, and also 
in the shields and supporters ( themselves a remnant 
of feudal times) which fonn the crowning ornament 
of g,ate-piers, pedestals, &c. 

Fining, the process of clearing turbid liquois, 
such as beer .and wine. See CLARiFiCATiox, Br.cn, 
Wine, Sugar, Filter, iSrc. 

Finistfcrc (Lat. fnis feme, ‘jand's end'), 
a department at the western extremity of France, 
comprehending a part of the former duchy ot 
Bret.agne, and washed on three sides by the Lnghsh 
Ch.annel and the oce.an. Area, 2585 sq. m. 1 op- 
(1872) 642,963; (1886) 707,820. It is travcrscil 
from east to west by two low but picturasque chains 
of hills, clad with lir-trecsand heath, and fonmng 
fruitful v.alleys of me.adow-land between; Its 
is very ruggo’d and broken, its shores bristling witli 
dangerous granite rocks, and fringed with man.! 
isl.aniF. The most dreaded headland is the I omte 
de Raz, rising over 200 feet above Bie sq.i, near 
Avhich, in the 10th century, were still visible (lie 
mins of Is, the ancient capital of Coniouaillo (q.''t 
The tcmper.aturc in general is low, the climate (ciy 
humid ; rain and mist arc of almost daily occur- 
rence. There are a iiuinbor of coast btream • 
including the Odet, the Eloni, and the Auiic. wluc > 
forms part of the great lino of comniume.ati i 
between Brost and Xaiiles. The department 
more grain than even it.s dense iiopulation c. 
conbume, and vegetables, flax, and cider al-o i ^ 
exported ; it is noted for its small, hardy lioisc , 
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and cattle, s^Yine, and bees are largely reared. Its 
argentiferous lead-mines are no longer rvorked, 
and its manufactures, which include rope-spinning, 
weaving, and some shipbuilding, are of little im- 
portance ; its sardine-fisheries, ho^yever, employ 
over 7000 hands. The department is divided into 
five arrondissements — Brest, Chdteaulin, Morlaix, 
Quimper, and Quimperld — with Quimper as, chief 
town. See Brittany. 

Fillisterre, Cape, a promontory at the north- 
western extremity of Spain, off which Anson (q.v.) 
defeated Jonquibre, and Sir Robert Calder cut off 
two vessels of the Franco-Spanish fleet in 1805. 

Finland ( Finnisli Suomi or Siwmemiuui, ‘ the 
land of fens and lakes ’ ), a gi-and-duch 5 ' annexed 
to Russia in 1809, though politically a part of that 
country, is an independent state from an adminis- 
trative point of view. Finland lies between 60° 
and 70° N. lat., and 20° and 32° E. long., and Ls 
bounded on the N. by Norway, on the E. by the 
Russian governments of Archangel and Olonetz, on 
the W. by the Gulf of Bothnia, and on the S. by 
the Gulf of Finland. Its greatest length is 717 
miles, its average breadth about 185 miles. The 
population of tlie grand-duchy, which was less 
than 1,000,000 at the time of the annexation, 
rose to 1,636,915 in 1850, and to 2,232,378 in 
1887, of which number about 85 per cent, are 
of the native Finnish race, 12 per cent. Scan- 
dinavians (i.e. descendants of the Swedes who 
governed the country or settled in it during 
the six and a half centuries that Finland formed 
an integral part of the kingdom of Sweden), the 
rest being Russians, Germans, and Lapps. Of 
the population in 1887 the great majority, or 
2,189,074, were of the Lutheran state-religion, 
and 41,032 of the Russo-Greek faith. The inliab- 
itants of Helsingfors, the capital (pop. 65,000), are 
mostly of Swedish descent, as is also the case 
at Abo and all along the south and west coasts. 
About 80 per cent, of the inhabitants belong to 
the agiicultural class, being for the most part 
peasant-proprietors, with holdings of from 10 to 
30 acres. The area of Finland is nearly 145,000 
sq. m. (or rather larger than Great Britain and 
Ireland), the surface presenting a singular aspect. 

A glance at a map shows the coast to be ex- 
• treniely indented, and studded with thousands of 
small islands, forming a perfect archipelago ( Swed- 
ish sicarqard), whilst the interior of the country is 
occupied with countless lakes, some of vast size, 
and mostly connected with each other naturally 
or artificially by means of canals. In fact, it is 
doubtful whether any country in the world is so 
well supplied with the means of inland navigation 
as Finland, 12 per cent, of the total area being 
occupied by lakes, and 15 per cent, by marsh and 
bog, the quantity of which latter is gradually being 
diminished by the united ettbrts of nature and 
man ; for it has been proved by careful observation 
that the surface of Finland (which is a tableland 
from 300 to 400 feet above the level of the sea) is 
gradually rising from its watery bed, and that, too, 
in some places at a rapid rate. Thus, it has been 
calculated, by means of points fixed on the sea- 
shore, that on the Gulf of Botlmia the land has 
risen at the rate of 3 feet 1 inch in 100 years, and 
on the Gulf of Finland at the rate of 1 foot 11 
inches. The largest of the lakes — besides Lake 
Ladoga, of which part belongs to Russia — are 
Lakes Saima, Enare, Kemi, Ulea, and Piiijanne. 
The Saima consists of 120 large lakes and several 
thousand smaller ones, all connected, and haring a 
natural outlet into Lake Ladoga, over the famous 
Imatra Falls — more correctly rapids — the finest 
in Europe both from the scenen’ and volume of 
water. Lake Saima is likewise* connected with 


the Gulf of Finland by means of a splendid canal 
36 miles long, with no less than twenty-eight locks. 
The canal, which took twelve years to complete, 
was designed and carried out by Finnish engineers 
at the cost of the state, and is a triumph of engineer- 
ing skill, as it runs for many miles through granite 
rock, and there is a difference of 250 feet between 
the levels of the extremities. The surface of 
Finland consists of primitive I'ocks, as gneiss, 
granite, cliorite, and gabbro. Neither fossus nor 
coal are found. 

Finland has no mountains worthy of the name, 
the highest being Haldefjall, in Lapland (Lapp 
Halclischok), 4126 feet high, near the frontier of 
Norway, and really belonging to the Norwegian 
range. The highest hill in the south is Tilrismaa, 
and this does not exceed 754 feet above sea-level. 
The average height of the interior of Finland is 
about 325 feet above the level of the sea. On 
account of this lack of mountain-ranges, the rivers 
of Finland are unimportant, the principal being 
the Kemi and Ulea in the north, and the Kymmene 
in the south. They are usually navigable only for 
a part of their length, owing to rocks and rapids, 
but they are well suited for floating logs from the 
forests of the interior to the coasts, besides which 
they serve as motive power for many mills, and are 
also rich in fish. The forests of Finland are of vast 
extent, covering no less than three-fifths of the 
land -surface. Store tlian half of them belong to 
the state ; for this reason it may safely be said that 
Finland will never exhaust its stock of timber, 
as the cutting of the forests is carefully regulated ; 
whereas private owners have hitherto distinguished 
themselves by a reckless and extravagant system of 
tree-felling. The Scotch fir ( Finns sylvcstris) and 
Norway spruce {Abies or Picea excclsa ) are the most 
widespread and most productive; then come the 
birch, alder, ash, oak, &c., of which the three first 
mentioned alone grow far north, the others being 
found only in the centre and south of Finland. 
Among the fruit-trees which have been successfully 
acclimatised in Finland are the apple, pear, cheny, 
&c., but they produce no frait in the north of the 
countiy beyond lat. 63°; currants, raspberries, straw- 
berries, &c. thrive almost everj'where. Of cereals, 
rye is the most grown, then barley, oats, and wheat ; 
this latter, however, rarely ripens beyond lat. 61°. 
The potato flourishes as far north even as lat. 69° ; 
after rye it forms the staple food of the inhabit- 
ants. The fauna of Finland is veiy rich. Among 
wild animals ive find the bear, wolf, fox, lynx, 
ermine, otter, and hare; but the elk (Alces) and 
beaver, which were formerly abundant, are now 
rave. Seals are plentiful along the coast, as also 
in the Saima and Ladoga lakes. All domestic 
animals thrive in most parts of Finland, but are 
replaced by reindeer in the far north. Finnish 
horses are remarkable for their speed, hardihood, 
and docility. Of birds there are 211 species — not 
counting the domestic sorts — including ptarmigan, 
blackcock, moorcock, swans, geese, ducks, many 
varieties of birds of prey, and most of the smaller 
birds common in Great Britain. IVe find 80 species 
of fish in the riveis, lakes, and seas of Finland. 
Of these, a kind of herring (Swedish strbmming) 
is veiy abundant on the south and south-west 
coasts. Salmon, trout, perch, pike, grvyniad, &c. 
abound in most of the rivers, and give employ- 
ment to a considerable proportion of the popula- 
tion. Fish forms an important element in the food 
of all classes, large proiision of the same being 
salted or smoked for the winter season. 

The climate of Finland is very rigorous in winter, 
even on the south coast, where 20° and 25° below 
zero (Fahrenheit) are often registered; but it is 
generally healthy, and, owing to the proximity of 
the sea, *it is far milder than North Russia or any 
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other region in the same latitude excejit Sweden 
and Norway. The summer, though short, is occa- 
sionally very hot in June and July. The ground 
is generally covered with snow from the middle of 
November till April; then follows a brief spring, 
accompanied by a rapid growth of vegetation. 
Autumn is likeudse short, September being often 
very line and October wet. The long summer 
days, when the sun only goes below the horizon 
for an hour or two, have a peculiar charm. At 
Abo the mean temperature of the j'ear is 40° 
(Fahrenheit), and at Helsingfoi-s 39°. At the 
latter place Febraarj’ is the coldest month, with 
an average of 17° (Fahrenheit), and July the hot- 
test, with 62°. In the north and north-east of 
Finland, of coui-se, the winters ai-e longer and 
more severe, the mercury frequently freezing in 
the thermometer. The 'annual rainfall at Hel- 
singfors is 20 inches, the prevailing winds being 
south and south-east. 

Tlie emperors of Russia are at the same time 
gi-and-dukes of Finland, with considerable power, 
such as the right of declaring war and peace, the 
imposition of duties, the appointing of the senators 
and other high officials ; nor do the variotrs bills that 
pass through the House of Representatives become 
law till thej’ have received the imperial sanction. 
The country is governed by the grand-duke, the 
senate, and the diet (Swedish Landtag). The 
senate consists of 20 nreirrbers, appointed by the 
grand-drrke from among the Fmnish srrbjects 
recomrtrended to his imperial majesty by the 
governor-general of Finland, who is a Russian 
srrbject, and commands the Russian troops that 
garri'-on Swoaborg and other strong places in the 
grand-duchy. The diet consists of four chambers 
— nobles, clerga-, burgesses, artd peasairtry; the 
nobles haring hereditary legislative rights,* whilst 
the others are elected by the ruonrbei-s of their 
r&spective classes. In the session of 1888 these 
chambers were represented by 125 nobles, 37 clergy, 
55 burgesses, and 61 peasantry. According to laav 
the diet must meet once in live year's, but of late 
it has been convoked everA' three years. 

Education in Finland rs in a highly advanced 
state, no le.ss than 91 per cent, of the adult inhab- 
itants being literate, whilst of the cliUdren cap- 
able of attending school only 2 per cent, are not tn 
rcceijrt of instruction. There is one rrniver-sity, at 
Helsingfors, with four faculties (theological, legal, 
medical, and philosophical) and 1002 students 
( 1S8S) in residence, against .a total of 411 studerrts 
in 1863. Tliere are besides 30 lyceums, 160 
elementary and rcal-schvler for bo\-s, 50 girls’ 
schools, 4 seminaries for the training* of teachers, 
and 929 jiopular schools, besides several nautic.al, 
commcicml, and agricultural schools. Formerly 
Swedi'^h wa.s the official langirage of Finland ; but 
-ince 1883 Finttish and Swedish have been placed 
on tire saute footing. At the rririvcrsitj- and the 
higher educational establishments Swedish is still 
nrostly used, but in the poprrlar scliools Finnish is 
the mediunt of instnretrorr as a rule ; Rrrssiarr is 
alnrost an rrnkirown tongue in Finland. 

For administrative puntoses tlie grand-duchv is 
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governor at its head The courts of law are held 


Rrr.ssian governrrrent ; and telephones in the hands 
of private companies have been established through- 
out all the towns of the grand-duchy. In Hel- 
singfore the telephone system has 'reached an 
astonishing development, few houses being with- 
out it. 

The finances of the grand-duchy are, in n most 
flourishing condition, and are quite distinct from 
those of Russia. The revenue in 1888 was £1,706,501, 
including a surplus of £290,700 from the preceding 
year, whilst the expenditure was only £1,534,578. 
Tlie public debt of Finland amounted oii 1st Januai-}- 
1888 to only £2,796,405, nearly all of which sum 
has been e.xpended on public works, education, &c., 
and is more than balanced by the state property. 
By the law of July 1886 the French decimal spsteiii, 
which had previously been adopted for tlie Finnish 
cuirency — ^tlie marl; = 1 franc, and the penni = 
1 centime — was extended to weights and measures 
as well, the French names being retained. The 
rate of exchange of the Finnish mark has hardly 
varied during the last 20 years, and notes or gold 
are at par. 

Finland’s army consists of 5400 men in time 
of peace, with about 20,000 reserves. These 
troops are divided into nine battalions of sharp- 
shootei's and one regiment of cavalry, this latter 
formed in 1889. Both oflicei's and men must be 
Fmnish subjects,- and are only to be employed 
for the defence of Finland, except as regards the 
battalion of Finnish guards, which generally 
accompanies the emperor and grand-duke in Ids 
wars, as was the case in the last Russo-Turkish 
campaign. Finland has no navy of her own, but 
possesses a thriving commercial marine, which in 
1887 numbered 2153 vessels of 268,200 tons register. 
Finnish ships, however, sail under the Russian 
flag. The value of the merchandise ex))ortejl froin 
Finland in 1887 was £3,082,640, the principal 
being: timber, £1,160,000; butter, £440, ()00; and 
j)aper, £260,000. Tlie imports amounted fo 
£4,234,600, of which cereals represented £520,000; 
iron and steel, £440,000 ; coflee, £320,000 ; tc.'ctilcs, 
£319,000 ; and sugar, £240,000. Nearly lmlf_ of 
Finland’s trade is witli Russia ; Germany being 
second, and Great Britain thii-d on tlie list. 
There Avere in 1889 some 1750 factories and other 
industrial establishments in the grand-duchy, cm- 
jiloying 22,000 hands. Of these the sawmills are 
the most important. Large quantities of iron 
are found in Finland, and cojipcr, tin, silver, and 
gold exist ; gold does not pay the cost of working. 
The grand-duchy formerly .sufl'ered severely^ from 
occasional famines — the last was in 1868 — owing to 
short or wet summei-s ; but these di.sastem have 
now been obviated by means of railways, eanabi 
and improved agriculture. Physically the rimi'' 
liropcr are a strong, hanly race, with round faces, 
squaic shouldera, fair hair,_and_ blue eyes, thougli 
intermarriage with Scandinavians and Russinn.» 
has in many cases caused variations. Thev arc oi 
a somewhat i>hlegmalic tem|)erament, but arc 
honest, hospitable, clean, strictly moral, and verj 
religious. The love of strong drink by wliicli fboy 
were once distingiiLslied is rapidly giving won 


and Uleiiborg (11,578). 

1 lie railways of I- inland, which with the exception 
of one short line all belong to the state, show a 
total length already of 1112 mile«, wIiiFt other 
hne-< are in course of constnictioii. The tele- 
grapliic department i-^ under the control of the 
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ethnic«illy related, and have a keen 
independence and pci'fconal fieedoin, horfdom 
havijij: existed in the coiintiy except in the count, 
of Vibor;: ^vhon it ^va*? in Ku**’^!an 
Jfistorg.—Thc Finns belong, ii-s tlieir tongue 
indicatci?, to the frreat Turanian or ^ 
fainiJv, vdiich ^tiU predominate? in noruiem am 
central Aria. ,-Vbout the end of the 7th • 

or the commencement of the 8th tlie Timi”, dri < 
as it ia .suiipo-ed by the llulgaiians from tliur 
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settlements on the Volga, took possession of the 
country they now occupy ; hut they found inhabit- 
ants there already, whose inemoiy popular tradi- 
tion has handed down under the names of Hiidet, 
Jiittilaset, Jatulit, and Jotunit. Probably tlie 
modern Lapps are the descendants of those primi- 
tive inhabitants. In the 12th century the Swedes 
turned their attention to Finland, more especially 
for the introduction of Christianity ; but the 
struggle with paganism was long and obstinate, 
lasting for nearly 200 years. Three separate 
crusades (1157, 1249, 1293) finally brought about 
the subjection of the country to Sweden, and the 
adoption of the Christian religion. The first of these 
crusades was led by King Erik the Holy, accom- 
panied by Henrik, Bishop of Upsala, an English- 
man by birth. The latter was soon afterwards 
cruelly murdered by a fanatic Finnish peasant, 
and llenrik the Martyr has ever since been regarded 
as the patron saint of Finland. For over 600 
years Finland was united with Sweden, and thus 
received the incalculable advantages of Christianity, 
civilisation, a constitution, and liberal laws. The 
Reformed religion was introduced into Finland by 
Gustavus Vasa in 1528, and King John III. raised 
the country to the dignity of a grand-duchy. Fin- 
land, however, became the theatre of frequent bloody 
struggles between Russia and Sweden, culminating 
in the cession of the whole country to Russia in 
1809 by the peace of Fredrikshamn. Alexander L, 
however, in annexing Finland to Russia, promised 
the inhabitants that their constitution, religion, 
and laws should be faithfully preserved, as when 
under Swedish rule. This promise has been 
ratified by succeeding emperors, and thus we find 
the anomaly at the present day of a constitutional 
state in an autocratic countrj'. Finland is certainly 
the best governed, and it might be added the most 
prosperous, part of the Czar’s vast dominions. 

For further information, see Koskinen, FinnUche 
Oesckichtc (Leip. 1873) ; Ignatius, Le Gi-and-duchS de 
Finlande (Helsingfors, 1878) ; Jonas, Das GrassfUvsleji- 
tum Finland (Berlin, 188G); Annuaire stathliquc pour 
la Finlande (Helsingfors. 1888); also Senator Meclielin’s 
Precis du droit puhlic de Finlande (Helsingfors, 1886), of 
which an English translation by Charles J. Cooke was 
published in 1889 (Chapman & Hall, London). 

Language and Literature. — ^The Finnish language 
is one of a group of live Ugro-Finnic tongues which 
constitute a branch of the gieat Ural-Altaic family 
of languages, comprising the Manchu, Mongol, 
Turkish, and Samoyede. The Ugro-Finnic group 
includes ( 1 ) the language of the Finns in Finland, 
.and the Esthonian (q.v.), (2) the tongue of the 
Lapps, (3) of the Finns of Perm, (4) of the Finns 
of Vologda, and finally (5) that of the Ugrian 
Finns, to which last belong the Vogul and Ostiak 
dialects in Siberia, and the Magyar in Hungary (see 
Hungary). The most highly cultivated language 
of the group is that spoken by the Finns proper, 
tlie Suomi of Finland. The Finnish dialects are 
all agglutinative forms of speech, with tendencies 
towards tnie inflection, so that occasionally the 
difference betweeen agglutination and inflection is 
somewhat obscure. The nouns are not inflected, an 
additional word being used to denote the variations 
of case, number, and sex, whilst the prepositions 
and pronouns are suffixed to the words they modify. 
The verbs have only a present and past tense, 
another word being required to indicate the 
future. Rask considered the Finnish language to 
he one of the most sonorous and harmonious of 
tongues, and there is no doubt that as it is 
developed it will be more .and more appreciated. 

Tlie literature of Finland was fonnerly almost 
entirely devoted to religious subjects. Part of the 
Old Testament had been translated in the 16th 
centurv, but it was not till 1642 that the whole of 
196 


the Bible was made accessible to those who did not 
know Swedish or Latin. The credit of rescuing 
the Finnish language from comparative oblivion 
belongs to Dr Zacharias Topelins and to Dr Elias 
Lonnrot of Helsingfors. The former published a 
collection of scattered songs in 1822, but in 1835 
Dr Lonnrot gave to the world his famous epic 
Kalevala, being a systematic collection of jjopular 
songs taken down from the lips of the peasantry 
during years of patient research and wandering. 
By unweai-ied diligence he succeeded in collect- 
ing 12,000 lines of runor and saga that for genera- 
tions had been handed down bj' the Runolainen, 
or singers, to the sound of the kantela, a sort 
of pi-imitive harp. Not much notice was paid 
to this remarkable publication at first, but when 
in 1849 Dr Lonnrot, who had energetically con- 
tinued his researches meantime, published a new 
and extended edition of 22,793 verses in fifty 
runes, its importance was soon recognised by philo- 
logists, and it was translated into Swedish, German, 
and French. The ILalevala is a singular monu- 
ment of the earlier culture of the people, and has 
given rise to much critical literature, scholars not 
agreeing as to the character of the plot, some 
regarding the incidents as allegorical, others as 
referring to definite epochs. All, however, are of 
accord in considering the poem a pure epic with 
an oriental appreciation of nature, and rich in 
images, tropes, and synonyms. The poem is uvit- 
ten in eight-syllabled trochaic verse, and an idea 
of its style may be obtained from Longfellow’s 
Hiawatha, which is known to be an imitation 
of the Finnish epic. Professor Max Mitller 
compares the Kalevala with the Iliad in length 
and completeness, and adds that ‘ it will claim 
its place as the fifth national epic of the world, 
side by side with the Ionian songs, with the 
MahAhh&rata, the Shahnameh, and the Nilekmgcn 
Lied.’ The Kalevala has been translated into 
English by J. Martin Crawford (New York, 1888, 
and London, 1889). There are translations bj' 
Kollan and by Castrdn (Swedish), by Barna 
and by Uifalvy (Hungarian), by Schiefner (Ger- 
man), and by Le Due (French). A Finnish- 
English gr-.ammar was published in 1889 at Oxford, 
by E. J. Eliot, secretary of embassy. 

The first Finnish printed book was an Abeceda- 
riiim in 1543; the Bible was not translated till 1642. 
During the 19th century, and especially within 
the last twenty years, there has been great literary 
activit5' in Finland, and the Russian government 
encourages in every way the development of the 
Finrtish tongue versus the Swedish, which latter 
language, tlrough still spoken by the higher 
classes, seems destined to practically disappear 
in the course of two or three generations, nlost 
of Shakespeare’s plays have been translated into 
Finnish, and the standard works of England, 
France, Germany, and Russia have long since been 
rendered into that language. At Helsingfors there 
is a Finnish theatre, in addition to a Swedish and 
a Ritssian theatre, with verj' good native actors. 
There are a gr eat many Swedish and Finnish news- 
p.aper-s, and scientific or literary iounrals, and the 
prtblrcattons of the various learned bodies are most 
valuable ; amongst others, those of the Society 
of Finnish Literature (founded 1831), which has 
fostered the editing bj’ Lonnrot, Borenius, Krohn, 
and other scholars, of precious collections of 
epical songs, ballads, ‘ songs-of-tears ’ or metrical 
laments for the dead, folk-tales, magical formulas, 
proverbs, riddles, and be.ast-fables. Porthan and 
ICoskuren are the principal historians of the grand- 
duchv ; Runeberg is rrndorrbtedly the greatest poet 
and dramatist that Finland has produced, and Pro- 
fessors Krohn and Donner have made themselves 
most enrinent for their works on Finnish. Professor 
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Donner has published in German a Comparative Dic- 
tionary of tnc Finno- Ugric Languages ( Helsingfors 
and Leipzig, 3 vols. 1874-88) ; and there are several 
Swedish-Finnish dictionaries, besides Lonnrot’s. 

See the works of Castren, Elm^en, and IVeske; on the 
Kalevala, the works of Krohn, his letter quoted by Max. 
Muller in the Aihenceum, October 1888, p. 519, his post- 
humous Kalexalan Toisinnot, ‘Variants of the Kalevala’ 
{ 18SS ), and the ‘ Kalevala-studien,’ trans. by Viktor Hack- 
inann, in Veckenstedt’s Xcitsch. fiir Yolkskunde tor 1889. 
iSiarle Eirohn published at Helsingfors in 1886 a rich col- 
lection of beast-fables, &o. [SuomalaUia Kansansatuja I. 
Eldbisatvja). 


Finland, Gulf of, the eastern ann of the 
Baltic Sea, between 22° and 30° E. long., and be- 
tween 69° and 61° N. lat. It receives the waters of 
the great lakes Onega and Ladoga. The water of 
the gulf is not deep, and only verj; slightly siilt. 
The topography of the Gulf of Finland, which 
has been thoroughlj’ elucidated by Struve, forms 
an interesting part of the great worlc of the 
Russian survey of the Baltic. The navigation on 
the northern or Finnish coast is very dangerous, 
on account of the numerous islands and shoals. 


Finlav, George, the historian of Greece, was 
born of Scottish parents at Faveisham, in Kent, 
where liis father. Major John Finlay, was inspector 
of the government powder-mills, 21st December 
1799. After his studies at Glasgow and Gottingen, 
Phillicllenism carried him to Greece, where he met 
Lord Bjuon, and devoted himself with patient 
enthusiasm to the study of Greek history and anti- 
quities. "With the exception of a short period of 
residence in Rome, ana of study at Edinburgh 
University, the whole of his life was spent in the 
land of his adoption, which he continued to love, 
spite of the unworthiness of its leaders and of the 
miserable failure of his own generous schemes for 
]iromoting agricultural progress. For relief he 
turned to the task of writing its history. ‘ Had 
the hopes with which I joined the cause of Greece 
in 1823 been fulfilled,’ he wrote in 1855, ‘it is 
not probable that I should have abandoned the 
active duties of life, and the noble task of labour- 
ing to improve the land, for the sterile task of 
recording its misfortunes.’ The firat portion of his 
great work, Greece under the liomans, appeared 
in 1844, and was followed by the following instal- 
ments: The History of Greece from its Conquest by 
the Crusaders to its Conquest by the Turks, and of 
the Empire of Trebizond, ISOi-UGl (1851) ; History 
of the Byzantine and Greek Empires from 716- 
2453 (1854) : History of Greece under Ottoman and 
Venetian Domination (1856); and History of the 
Greek Jievolution (1861). Finlay devoted the re- 
maining years of his laborious life to revising and 
liartly rewriting his history, but his death at 
Athens, 20th January 1875, prevented his complet- 
ing the work, which was issued by the Clarendon 
Fres.s, under the caie of the Rev. H. F. Tozer, with 
the title. History of Greece from ii.c. I4G ioA.D. ISG4 
(7 vols. 1877; vol. i. contains an autobiography). 
Frceinan declares his historj- the greatest English 
historical work since Gibbon's Decline and Fall. 

Finiiiarlv, the most northcni province of Nor- 
way, cons'mts of a narrow strip of rocky coast-land, 
dolt by numerous bays and fjords. ‘The area is 
18,295 sq. m., of which three-fourths belong to the 
continent, the rest to the numerous islands which 
■‘■htu'C’’- Tlie chief sources of we.alth are 
iishing and reindeer breeding. Only very .scjinty 
crops of barley, potatoes, and a few other vege- 
tables are rai-cd. Pop. (ISSO) 27,000, principally 
Lapps. Ilammerfest, the eajiit.al (70°40'N. lat.j, 
with (1885) 2289 inhabitants, is tiie mo-tnortheni 
town of Europe. See Du Chaillu’s Land of the 
Midnight Sun {\m). 


Fins (allied to Lat. pinna or penna; see letter 
F), a term vaguely applied to outgrowths and 
limbs in aquatic animals. Thus, the paired fins of 
fishes are true limbs, the unpaired median fins arc 
outgrowths. The temi is similarly _ extended to 
cetaceans ; while a still wider usage includes loco- 
motor expansions in cuttle-fishes and some other 
molluscs. See Fishes. 

Finsbury, a parliamentary borough of Middle- 
sex, forming the north part of London, consists 
since 1885 of-three divisions, Holbom, Central, and 
East, each returning one member. 

Finsteraarliorii, the highest peak (14,026 
feet) of the Bernese Alps. , See Alps. 

FinStcrwaltle, an old town of ' Pnissia, 71 
miles by rail S. by E. of Berlin. It has manu- 
factures of cloth and machinerj’-, iron-foundrie.s, 
and coal-mines. Pop. 7566. 

Fiord. See Firth, Norway. 

Fiorin Grass. See Bent Grass. 

Fir, a name applied in a comprehensive sense to 
the true Pines, the Larch, and certain other conifei's, 
but more properly used to denominate the Nor- 
way Spruce, the Silver Fir, and their congenere. 
These two species — now the types respectively of 
the genera Picea and Abies — were included in the 
Linn.-ean genus Pinus ; thus, the Norway Spruce 
was F. Abies, and the Silver Fir was P. Picca. lly 
these specific names the trees were known to Pliny 
and other ancient witei's, but by inadvertence on 
the part of Linnmus tliej' were misapplied so tliat 
each bore the other’s name. This confusion was 
pei'petuated when the species were removed from 
the genus Pinus, and sot up as representatives of 
distinct genera. As kindred species were dis- 
covered and introduced, nomenclature became more 
confounded. Continental botanists endeavoured 
for long with only partial success to restore the 
names Picea and Abies to tlieir ancient use. _ The 
point, however, has at length been conceded in the 
Genera Planiurnm (1862-76) by Bentham aud 
Hooker ; but amateure and students of coniferos 
will still be confronted with the confused nonion- 
clature of the species in works on tlio subject 
published prior to the adoiition of the recent clinngo 
of the generic names. Their dijficulty will, how- 
ever, be lessened by their bearings in mind tliat 
species hitherto ranged under Abies mu.st now 
be named Picea; thus, for instance, the Norway 
Spruce is no longer Abies but Picca cxcclsa, and 
the Silver Fir is Abies pcctinata, not Picca of tlwt 
designation. — It should also be noted that some 
trees commonly called fir are really pines ; thus, 
the Scotch Fir [Pinus sylvesiris) js a ]iino. Sec 
Pine. 

The genus Abies comprises some twenty-five or 
thirty species, wliich arc easily distinguished from 
the .Spnice Firs by their erect, cylimTric.al or but 
slightly tapering cones, the .scales of which arc 
deciduous and fall away in maturity from tnc 
a.xis, Avhich adheres to the branch ; and hy.‘''^F 
flattened leaves being always more or less dislinctl.' 
arranged in two ranks on each side of the brauclic.'. 
and generally in a horizont.al direction, flic genu' 
Picea consists of about twelve specic.=', the conca 0 
wiiich are pendulous, and the se.'iic.s pouiistcnb 
opening only when mature to shed the seeds. i | 
Ic.aves arc .arranged spirally, scattered aroiinu i 
branchc.«, needle-like and quadrigojml or alim 
round. These are the broad essential drstincti M ' 
of these two genera of firs, but they I'*'-''® 
fe.atures in common. They arc all bvcrgrccn-trr ^ 
mo.stly of spiral or pyramidal habit. thcir bninUi- 
spring from the stein in wliorls — a charactcn-'l • 

certain other conifers— and the scales of the eo • 
are thin or almost scarious at the apex, a p- 
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which distinguishes them from the true pines. 
The species of both are 'widely distributed over the 
extra-tropical regions of the northern hemisphere, 
and the Noiwvay Spruce even penetrates w'itlnn the 
Arctic circle. _ • 

The last-named species, Piceu cxcclsa, is one of 
the noblest and most useful of European fim, 
attaining the height of from 80 to 150 feet, but 
with no proportionate diameter of tnink, which is 
usually rather slender compared with its height. 
It is a native of the north of Germany, Russia, and 
Norway, where it forms immense tracts of natural 
forest. Since its introduction into Britain about 
1510, it has been extensively planted, chiefly as 
a nurse for more tender and slower-growing trees, 
for which purpose its evergreen character and hardy 
constitution adapt it well. It does not succeed 
in windy, exposed situations, nor in thin, diy soil, 
but in moist, alluvial soil it attains its highest 
development. It is the Fichte of the Germans, 
called also Bothtanne or ScMoarztanne. It yields 

the same 
products as 
the Scotch 
Fir (Pine) 
— resin, tur- 
pentine, tar, 
and lamp- 
black (see 
these heads); 
but more 
resin than 
turpentine. 
The true 
Spruce Resin 
flows spon- 
taneously 
from the 
bark. The 
purest pieces 
are whitish 
or pale yel- 
low, are sold 
under the 
name of 
Common 
Frankin- 
cense, and 
used for 

of the scales of cone, outside; e, one of the ointments 
scales of cone, inside, showing seeds ; /, a plasters 

leaf with cross section; g, gall, caused by «-lipn 

punctures of Cocks abielis .and other insects, ana w iien 

melted yield 

the common Burgundy Pitch (q.v.). The bark of 
the spruce is a good and cheap non-conductor of 
heat ; the cones are an excellent substitute for 
tanners’ bark. In Sweden and Norway the inner 
bark is made into baskets ; and the long and 
slender roots, split and boiled with alkali and 
sea-salt, are dried, and twisted into cordage, 
which is used both for shinping and by farmers. 
The wood is used for fuel and for house-build- 
ing ; it also supplies masts and spars for ships. 
It is the White Christiania deal and Danzig 
deal of the market, and is very largely im- 

f orted into Britain from Norwaj' and the Baltic, 
t is wliiter, lighter, less resinous, and more 
elastic than the timber of Scotch Fir. The sap- 
wood, whilst still in a gelatinous st.ate, is sweet, 
and is eaten fresh in Sweden and Lapland ; and 
the inner bark, in times of scarcity, is mixed with 
a little flour or meal of some kind and baked 
into bread. The young shoots, still covered with 
their bud-scales, are in many parts of Europe used 
for fumigation. The leaf-buds are also employed 
medicin.olly in cases of scurvy, rheumatism, and 
gout. Tile pollen is often sold by apothecaries 
instead of the dust of the Clubmoss or Lycopodium. 



Fig. 1. 

Nonvay Spnice Fir ( Picea excdsa ) : 
rt, branclilet with male flower; b, hranchlet 
with female flower: c. mature cone: d. one 


A vei-y superior variety of this fir is known as the 
Red Norway Spruce. Dwarf varieties are cultivated 
amongst ornamental shi-ubs. The Black Spruce 
{Bicea nigra), of which the Red Spruce (some- 
times called P. r libra) is regarded as a mere variety 
caused by difference of soil, and the White Spruce 
(P. alba) form great woods in North America. 
The Black Spruce is found as far north as 65° lat. 
Both these ■ species are now common in planta- 
tions in Britain. Both have quadrangular leaves ; 
those of the Black Spruce are of a dark glaucous 
green, those of the White Spruce are of a lighter 
colour. The cones of the Black Spruce are short, 
ovate-oblong, obtuse, and pendulous, with rounded 
scales ragged at the edge; those of the AVhite 
Spruce are oval, and tapeimg to a point, with entire 
scales. The Black Spruce is a valuable timber- 
tree, supplying yards of ships, &c. ; but its planks 
are apt to split. The W'hite Spruce is smaller, and 
the timber inferior. From the Black Spruce the 
Essence of Spruce is obtained, which is so useful as 
an antiscorbutic in long voyages, and is used for 
making spruce-beer. Spmee-beer is also made by, 
adding molasses or maple-sugar to a decoction of 
the young branchlets, and allowing the whole to 
ferment. From the fibres of the root of the White 
Spnice, macerated in water, the Canadian Indians 

E repare the thread with which they sew their birch- 
ark canoes ; and the seams are made watertight 
■with its resin. From the twigs of the Oriental Fir 
(P. Oricntalis), a native of the Levant, a very fine 
clear resin exudes, which is known by the name of 
Sapindus’ Team. This fir has very short quad- 
rangular leaves, densely crowded and uniformly 
imbricated. Menzies’ Spruce (P. Menziesi) and 
Patton’s Spnice (P. Pattoniana) are now mazed as 
ornamental trees in pleasure-grounds in Britain : 
both are natives of California, the former cover- 
ing wide areas at from 7000 to 9000 feet elevation. 
It makes rapid growth in Britain, and apart 
from its ornamental value it has been suggested 
that it should be planted more extensively for its 
timber, which is described as very durable, though 
rather coaree grained. In southern California 
Patton’s Spruce attains the height of from 200 
to 300 feet, with a circumference of trunk of 
from 12 to 14 feet; but in northern Califomia, 
where it is also found in great abundance at 
elevations of from 4000 to 6000 feet, it reaches 
the height of 150 feet as its maximum dimen- 
sions, towering above the rest of the forest at 
the lower levels, but dwindling as it ascends the 
mountains to the proportions of a slinib a few 
feet high. It is a slow-gi'owing, but very hand- 
some tree in Britain, with light-green, rigid, thickly 
set leaves having a glaucous tint below, which 
enhances its beauty. The Himalayan Spnice 
(P. Morinda) is a remarkablj' graceful tree found 
at elevations of from 6000 to 12,000 feet on the 
Himalayas. Where it succeeds well in Britain, 
it is one of the most beautiful of pleasure-ground 
trees, but should not be planted in cold districts. 
The leaves are longer than those of most other 
Sprace Firs, and densely clothe the branches, which 
assume a graceful pendulous outline. The Corean 
Spruce (P. polita) is a comparatively recent intro- 
duction to Britain. It forms vast forests on the 
mountains of Corea, and is indigenous also to 
Jni>an. In England it is a slow-growing tree, and 
should be planted only in sheltered situations. 

The Hemlock Spruce of North America {Abies 
canadensis) forms great part of the forests of 
Canada and of the northeni states, extending 
northwards as far as Hudson’s Baj’. Its Umber 
is not much esteemed, as it splits very obliquely, 
and decays rapidly in the atmosphere; but the 
bark is valued for tanning. The leaves aie two- 
rowed, flat, and obtuse. The cones are scarcely 
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longer than the leaves. The young trees have a 
very gi-acefol appearance, l)ut the older ones are 
generally much disligured hy remaining stumps 
of tlieir lower branches. — ^The Douglas Fir (A. 

Dovglasii) is a noble tree, 
attaining a height of 250 feet, 
wliich forms immense forests in 
tlie north-west of America, from 
43° lat. to 52° lat. The bark, 
when the tree is old, is nigged, 
and 6-9 inches thick. It abounds 
in a clear, yellow resin. The 
timber is heaiy, firm, and valu- 
able, the growth very rapid. 
Experimental plantations of this 
extremely rapid - gi-owin" tree 
laid down in 1860 by the Earl of 
Mansfield on bis Scone estates, 
(.,g. 2 .— (Jone 01 Perthshire, encourage the ex- 
l5ouglasFir(A6ies pectation that it will rival and 
Dovylasii). perhaps surpass the larch in 

value as a timber tree. — The 
Mount Enos Fir (A. ccphalonica), a native of 
Cephalonia, attaining a lieight of 60 feet and a 
diameter of 3 feet, yields durable and veiy valu- 
able timber. — All these species have been intro- 
duced into Britain, .and many of them are now 
common in our plantations, as well as others from 
tlie north-west of America and from the moun- 
tains of Asia, and are apparently quite suitable to 
the climate. 

The Common Silver Fir (Ahics pecthmta, or 
Finns picca) has erect cvlindricai cones, 5-6 
inches long, and two-rowed leaves, with two white 

lines upon 
tlie under 
side. It 
forms con- 
.siderable 
woods upon 
the moun- 
tains of 
Central 
Europe and 
of the north 
of Asia, and 
attains a 
height of 
150-180 feet 
and an age 
of 300 yearn. 
It is not a 
native of 
Britain, but 
large trees 
are now to 
be seen in 
vety many 
places. Tim 
wood is 
white, con- 
tains little 
resin, is 
very soft 
ami light, 
and is cm- 
of coopers, 



Fig. 3. 

Common Silver Fir ( Abies pedinata } : 

, Iimiiclilct Mitli m.ile flowers; b, linmclilct 
with rciinlo flowers; e. a sc.ale of cone, out- 
side ; (I, a sc.ilc- of cone, inside, showing seed ; 
f. male flower nndeveloiiwl ; /, in.aje flower 
fully develojKsl ; it, le.af with cross section. 


idoyed for the ordinary purposes 
turners, and joiners, _ and in .«liip and hoH.se car- 
pcntiy, also for making handhoxos and for many 
line juiqiosos, c.'pccially for the sounding-hoards of 
musical instruments. The same resinous and oilv 
products are ohtained from the Silver Eir as froiii 
the Spruce and Scotch Eir, hut of superior quality. 
It yields tlie lieantiful clc.ar turpentine known as 
Straslmrg Ihiriientine. Very similar to the Silver 
I'ir, hut generally of much smaller sire, and indeed 
seldom much nlmvc 30 feet in height, is the Balm 
of Gilead Firfriitw hnhamert), a iiativeof Xorth 



Fig. 4. 

Cone of Abies bracteata : 
a, scale of cone, showing 
hract. 


America from ATrginia to Canada. The wood is of 
little value, but the tree yields Canada Balsam 
(q-v.). 

Besides these, a number of other species of 
Ahies are found in the 
western parts of North 
America and in the Hima- 
layas, some of which are 
trees of great magnitude, 
and yield excellent timber, 
as A. ffrandis, a Califor- 
nian tree of 170-200 feet 
in height; A. ameibi/is, a 
species much resembling 
it; A. nobilis, a majestic 
tree, which forms vast 
forests on the mountains 
of northern California; 

A. bracteata, a Califor- 
nian species remarkable 
for its riender stem, which 
rises to a height of 120 
feet, and yet is only about 
1 foot in diameter at the 
base, and likewise for the manner in which the 
middle lobe of each hraetea of its cones is prodiiceil 
so as to resemble a leaf; A. Webbiana, the Hiiim- 
layan Silver Fir, which in its native regions fills 
the njiper 
parts of 
mountain- 
valleys, and 
crowns sum- 
mits and 
ridges at an 
elevation of 
upwards of 
10,000 feet, 
a tree of 
"rent size, 35 
feet in girth, 
and with a 
trunk rising 
40 feet before 
it sends out 
a branch. 

Mostof these 
have been 
introduced 
into Britain 
with good 

prospect of their succeeding well in oiir chiii.ile, 
and other species, as A. Fichta, a nalive of the 
Altai Mountains, very nearly reBomhling the 
Silver Fir, A. Nordmutmiuna, A. Fnisrni, ive 
F. rcligiosa is a tall and elegant tree, a native of 
the mountains of Mexico, with slender hmnchc=i 
which are very much used by the Alexieans for 
adorning chnrchos ; and its cones are shorter than 
those of any other Silver Fir. 

Firl)o]ar.Sf the name given in the fabulous 
historj' of Ireland to one of the races wlio 
sively' invaded that conntrj- in what was prohn'”.' 
the tronzo age. The various tribes of the I'ltiioigs 
seem to have been llritons, and were said 
landed in Ireland under the command of li'c 
principal chiefs in three separate divisions, one in 
the river .Slanev, tlie .second in Mayo county, nn'j 
the thinl in Ulster. Their chief strongliold, callp' 
Dind Big, ivas near tlie Barrow, in Ciitlow. 
Firlioigs were in tlieir turn defeated and luino' 
exterminated hy a new race of invaders, 

I)e Danann, in .a battle fought at ^^<’.'’^’'^‘’, 1 ,. 
Mnvo. Nevorthelc-s, tlie nice ;l 

iieriah, for there long continued to he Firliofg J-U'- 
of Connauglit, and in the time of St rntnek il 
in all jirnhahility the Ilrluilgs who coiistitntco tl 
bulk of the pnjmlatioii of Ireland. 



Fig. 5. — Branclilet witli eonc-.s of Abies 
Idordimnniana ; 

At n tlic BKiles nrc supposed to Iiavo fallen 
Bwny, sliowiiig the nxis. 
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Firdausi, or FiRDUsf, the talchallus or noni de 
plume (the term signifies both ‘garden ’ and ‘para- 
dise’) of Abil-’l Kasim Mansur, the greatest of Per- 
sian poets, was bom about the year of the Flight 
328 (939-940 A.D.), at Shadiib, a dependent 
township of. Tus, in Khurdsdn, of a stock of 
dihham, or petty landholders. He spent the 
greater part of his life on the paternal estate, 
wedded. to his studies. From his grand epic, the 
Shah Ndma, or Book of Kings, he has been styled 
by European savants ‘ the Homer of Persia. ’ Among 
the spoils gained by the Arabs at the do'wnfall of 
ancient Irdn was a complete history of Persia, 
compiled by order of Yazdajird, tlie last of the 
Sassanian dynasty, by the most learned historians, 
which was presented as a valuable gift to the 
Calif Omar — the reputed destroyer of the famous 
Alexandrian libraiy. The calif caused this work 
to be rendered into Arabic, and luckily did not 
order its destruction, but left it to its chance among 
the general plunder, when it fell into tlie hands of 
a common soldier. The history of this Pahlavi 
work for some centuries is obscure, but at length 
it came into the possession of Mahmdd, sultan of 
Ghazni, whose court was crowded with the most 
eminent men of learning from all quartei-s. Mah- 
miid ordered Dakiki, the most illustrious poet at 
his court, to render the work into Persian vex'se, 
but he had not proceeded far with his task when 
he came to a tragic end. In his fifty-eighth year 
Firdausi resolved to visit the court of Mahmild, but 
it was not easy to gain admission to the presence ; 
yet, in spite of the resentment of the sultan’s favour- 
ites at the intmsion of a stranger, he contrived, by 
means of a friend with whom he lodged, to convey 
to the sultan a specimen of his epic (he had been 
for years engaged upon the work which the death 
of Dakiki had left undone ), and the result was an 
invitation to court. Mahnnid ordered his vazir to 
pay Firdausi a thousand gold dinars (about £500) 
for every thousand finished couplets ; but the poet, 
having from early youth liad the ambition to con- 
struct a canal-dam (bund) on his patrimonial estate 
for the benefit of his townsmen, preferred to receive 
the accumulated amount when he had completed 
his poem. The vazir of Mahmud was secretly 
inimical to Firdausi, and accused iiim to the sultan 
of a decided leaning to the doctrines of Zoroaster ; 
but his efforts as well as those of tlie other courtiei'S 
to undermine Mahmiid’s confidence were of no 
avail, and Firdausi continued to enjoy the royal 
patronage. 

Portions of the Shah Ndma as they were written 
were often transcribed and circulated and admired 
far and wide. It is said that he was offered rich 
presents from the neighbouring princes, which he 
constantly declined. The later years of Firdausi’s 
life in Ghazni — he seems to have dwelt some twelve 
years there altogether — were darkened by the death 
of his son in eariy manhood, whom he pathetically 
laments towards the end of Ids great epic. 

At length, after thirty years’ toil, the Shah Ndma 
was finished in 398 A.H. (1008 A.D.), and the poet 
presented his monumental work to Sultan Mahmi'ul, 
who at once ordered his vazir to pay Firdausi 

60.000 gold dinai-s — but no copy of the epic extant 
comprises more than 56,600 couplets, and some of 
these are evidently inteipolations. The envious 
minister, however, despatched the same number 
of silver dirhams instead (the value of a dirham 
is about sixpence) in se.aled bags. Tlie poet 
was in the bath when tlie messenger arrived. 

* On opening the bags, his loftv spirit felt all 
the indignity which lie imagined the sultan in- 
tended to load him with. He immediately gave 

20.000 to the keeper of the baths (hammdmi), 
the same sum to the sherbet-seller, and the re- 
mainder to the slave who had brought the money. 


“I wrote for fame,” said he to the slave, “ not for 
the attainment of riches.”’ When the slave told 
the whole affair to Mahnnid, he was enraged at the 
insolence of his vazir, and said : ‘ This action will 
not only irritate the poet, but mankind will repro- 
bate a sordid parsimony injurious to my fame. I 
ordered gold dinai-s to be sent, and you have sub- 
stituted silver dirhams.’ To this tiie wily vazir 
rejoined that whatever the sultan gives confei-s 
honour on the recipient, and it was insolent in 
Firdausi to treat any donation of his majesty with 
contempt. These and other insinuations ultimately 
arousecl Mahnnid’s indignation, and the poet, fear- 
ing the consequences, fled on foot from Ghazni, 
but not before he had composed and left behind 
him a most scathing satire on the sultan. Tidings 
of Firdausi’s flight and the cause soon spread 
throughout Asia, and the sultan’s conduct was 
severely condemned by the noble and the learned 
everywhere. For some time the poet was pro- 
tected by tlie Nasir Al-Mutasim of KobistAn, but, 
he being a dependant of Mahmiid, Firdausi was 
again compelled to flee, first to Mazandaran 
and then to Baghchkl. The sultan, however, 
hearing where the poet was residing, ordei'ed 
him to be sent a prisoner to Ghazni; but the 
calif, unwilling to deliver Firdausi up to the 
tender mercies of Mahnnid, and being powerless 
to withstand the sultan, wrote to Mahnnid to the 
effect that Firdausi had been at his court and 
was now gone to El-Yanian ; and it was with un- 
speakable giief that he saw the venerable poet once 
move become a fugitive. But instead of going to 
Arabia, Firdausi proceeded to Tiis, his native place, 
\yhere he hoped to pass the remaining years of his 
life in tranquillity. 

The wrath of Mahnnid was at length softened 
into pity, and he ordered the 60,000 gold dinars to 
be carried to Firdausi at Tiis. ‘ One day, while the 
poet was walking in the market-place, as ahoy was 
reciting a verse from his satire on the sultan, he 
fainted, and was carried to his house, where he 
expired (411 A.H. : 1020 A.D.), without uttering a 
word. As his remains were being earned to the 
grave, the present from the sultan arrived at Tiis. 
It Was presented to the poet’s daughter, who, con- 
trary to the advice of her aunt, declined its accept- 
ance, saying tliat, as her father did not raceive the 
present in his lifetime, it would ill become her to i 
accept what he declined.’ ' 

The Shah Ndma, while probably based upon 
actual historical events, is for the most part com- 

E osed of mythological and purely fanciful incidents, 
ut these are adorned with all the glowing imagery 
of the Eastern imagination ; while true descriptions 
of human nature and pathetic scenes are of frequent 
occurrence — such as, for instance, the fine episode 
of Rustam (the Hercules of Persia, and the chief 
hero of the epic) and Siihriib, which is unexcelled 
in its kind in tlie poetry of any eonntfj'. IVe 
have an admirable example of faiiy lore in Rustam’s 
seven labours to slay the White Demon, in which 
the hero’s horse Raksh (‘lightning’) plays no unim- 
portant part. The following lines, which occur in 
the Shah Ndma — 

Choose knowledge, 

If thou desirest a blessing from the univers.al Provider ; 

For the ignorant man cannot raise himself above the earth. 

And it is by knowledge that tliou must render thy soul praise- 
worthy — 

find their very echo in Shakespeare’s saying, that 
Ignorance is the curse of God ; 
Knowledge, the wing wherewith we fly to heaven. 

Besides his immortal epic Firdausi •wrote a 
number of shorter pieces, kasidas, ghazals, &'C., 
which are preserved in several Persian anthologies. 
He was the firet, apparently, to compose a poem on 
the wife of Potiphar and Joseph, under the title 
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of Yi'mif I'l ZulayhM, a subject wliich'lias been a 
gieat favourite with many later poets, Turkish as 
well as Persian. 

See Atkinson’s epitome of the SkaJi Iffdma, with numer- 
ous passages done into English verse ; Sir Gore Ouseley’s 
Biographical Notices of Persian Poets ; Miss Zimmem’s 
Bpic of Kings ; Eohinson’s Persian Poetry for English 
Headers { 1883 ) ; the works of Von Hammer, Wahl, Gorres; 
and Dr Ethi, Sitzimgsherichte der hayrischen Akademie 
(1872).— There are many beautifully illuminated manu- 
scripts of the Shah Ndma preserved in the great Euro- 
pean bbraries, and the complete text was edited bj’ 
Turner Macan (4 vols. Calcutta, 1829 ). In 1811 
Dumsden, of the college of Fort William, Calcutta, pub- 
lished a portion of the text. There is a complete French 
translation by Professor Julius Mold, -nuth the Persian 
text on the opposite page (7 vols. fob Paris, 1838-78; in 
7 vols. 12mo, 187G-78). Another edition, based upon 
seven MSS,, entitled Firdusii Liber Begum giii inscribi- 
inr Sshahname, by Joannes Augustus VuUers, was con- 
tinued after his death by S. Landaucr (vols. i.-iii. Paris, 
1377-84). 

Fire. Countless stories of fireless men have been 
retailed by credulous travellers, and there is hardly 
a primitive mytholo^’ wliich has not woven a web 
of fable round its origin ; not seldom it is ascribed 
to a special theft from the gods by some greatly 
daring hero, like the Greek Prometheus or the 
New Zealand Maui. As far as actual knowledge 
goes we find that the possession of fire and the art 
of making it bj' one method or other have belonged 
to the vast majority of mankind as far back as we 
can trace. The original method of finding fire was 
undoubtedly by the simple friction of two pieces of 
wood, which was developed by progressive art iuto 
more complex and convenient methods. One of 
the simplest methods in use is what Mr Tylor terms 
the ‘stiok-and-groovc,’ in which a blunt-pointed 
.stick is ran along a groove of its own making in a 
piece of wood lying on the gi-ound. By this means 
a Tahitian can produce fire in a ^ew seconds. 
Somewhat similar is the Malay process of sticking 
lire by rubbing together two pieces of split bamboo, 
which has been conveniently fitted by nature with 
a siliceous coating. Again, the most widespread 
method is that to ivhich Tylor applies the term 
‘fire-drill’— a primitive kind of boring instrument, 
thus described by Captain Cook from his observa- 
tions of the native Australians: ‘They take two 
jiiocos of city soft wood ; one is a stick about 
eight or nine inches long, the other piece is flat : 
the stick they shape into an obtuse point at one 
end, and pressing it upon the other, turn it 
nimbly by holding it between both their hands, 
as wo do a chocolate-mill, often shifting their 
hands up, and then moving them down upon it, 
to increase the pressure as much as possible.’ 
Many improvements upon this simple method arc 
found, as that on the princijile of the aarpenter’s 
brace used by the Gauclios of the South American 
liamjias ; the Eskimo method of winding a cord 


.^"bstituted for a simple cord ; and the pump- 
dnll, familiar in English tool-shops, and used by 
the Iroquois to generate fire. The Fnegians strike 
sjtarks Mith_ a Hint from a piece of iron pyrites 
(Gr. pyr, ‘fire’) upon their tinder — a use which 
the etymology of the word shows to have been 
known to tjio ancients, 'riie flint and steel must 
have come into use soon after the beginning of tlie 
iron age,_ but its origdn in the ciidlised world is 
wiaj)pe<l in the mists of antifiuity. Among savage 
jicoples it has made its wav along’ with iron, but lias 
often failed to supersede the fire-sticks. The use of 
the btimiim-lens to generate fire was known to the 
(Greeks, and wo are told by PJntarch was the method 
of solemnly reviving the sacred fire at Rome. The 


last phase of fire-making— by lucifer matches— 
is fast making even the fire-kiclcs of tlie South 
African savage mere curious relics of the past. 
A strange survival of the ancient methods is the 
fire-churning still used in India for kindling tlie 
sacrificial fire, and the kindling by idld-Jirc alone 
of the English nccd-Jirc and German Nothfeuer, 
through wliich cattle were driven to avert pestilenco 
down to the 19th century, in spite of the constant 
opposition of the clergy. The Easter and Mid- 
summer-eve bonfires, so closely connected with 
ancient sim-worship, were tolerated and even 
adopted by the church,_but the need-fire was dis- 
allowed by Rome; while in Russia, on the con- 
trary, it seems to have been practised under the 
direct sanction of the parish pnests. 

The religious history of fire is even more obsonre 
than the history of its production, although eveiy- 
where we find that a rich mythology has gathcied 
round the subject. Like all the chief manifesta- 
tions of natural forces, fire was early pereonified 
and woi-shipped, and we see a similar process of 
personification and divinisation in the names of 
the first fire-givei-s — the Greek Prometheus, the 
pra-mantha of the early Aryans, and in his 
Chinese parallel Suy-jin. The god of fire pos- 
sesses generally capncious and variable qualities, 
as in Loki ; now severe and cruel like hlolqch 
and Xiuhtecutli ; now beneficent like Hestia, 
Agni, Atar, Ptah, and Baal Hamman. We find 
among the (Ireeks, the Phccnicians, the Egj’ptian', 
Slavs, and Me.xicans the co-existence of scvcial 
fire-gods who personify respectively the diveiso 
functions of fire ; in the Vedas, on the contraiy, 
we have the notion of the identity of Agni alike 
in the fire, the sun, and the lightning. Again, 
the essential identity between life, and lire visible 
in the sky but latent in every tiling, Is an ele- 
mental idea among Romans, Hindus, Persians, 
Slavs, and Red Indians alike. The phenomena of 
generation are assimilated to the production of fire, 
whence fire becomes regarded as the author of life, 
and its worship is appropriately associated irith 
phallic rites. The human soul is of the nature of 
lire ; and fire, the common clement of gods and of 
their creatures, of beings and things, becomes the 
soul of the univeree, and plays a cosnuc rule as 
universal creator — a conception as akin to _ the 
philosophic mind of Zeno as to the jirimitive 
woishijipeis of Ptah and Agni. 

Fire^ has ever been regarded ns the great purify- 
ing element par excellence, not so nuich from its 
devouring properties and its incomiptibility ns fro^ii 
its power ns the dispellcr of the cienions of dark- 
ness. Hence the universality of belief in its power 
over evil spirits, and the use* of lighting fires uiwii 
tombs, as well as of ordeals by fire — a pure agciil 
which cannot linnii the innocent. Fire P'ds re 
flight specially the spirits whicli cause nmlndic^, 
whence the philosophy of magical cnuton“atioii, 
and of the ticcd-Jirc spoken of above. _ lire a'carn 
is considered as the heavenly mediator, wliicli 
descends in thunder and remounts in jlamc-S, de- 
voiiriiig the oflering and thus an.swcnng Hie 
prayers of the priest. From this follows imtimulj 
ptp’omanc;/, the interpretation of oracles by lire, 
and hence the religious character of the cremation 
of the dc.ad, seen in the outward act of the npo- 
thco.sis of a Roman cnijicror. Lastly, fire is con- 
sidered as the protector of collective^ existence, 
whence the perpetual fire.s kept burning -imong 
various peotiles, as by the lionmn \ <»ial<, tn 
ancient Peruvians, Mexicans, the Daiimras an j 
the like. Fire was carried by ancient Greek 
colonists from the .sacred hcartli of tlie reotiicr- 
citv, and is still the symbol of union among im 
red-skins of North America. See cimp. ix- 
E. B. Tvlor’s Hcicarclics into the Early IM'rrif 0/ 
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Manhind (1865), and Kuhn, Die Herahhunft des 
Fetters imd des GoUertranhs (2d ed. 1886) ; Goblet 
d’Alviella, Histoire Beligietise du Feu (1887); also 
the articles Beltein, Need-fiee, Oedeal, Paesis, 

ZOEOASTEE. 

The physics and' chemistry of fire in varions 
aspects "will be found treated at Combtjstiok,. 
Flame, Heat, Light; see also Electeicity, 
Feiction, Fuel. Forest fires and prairie fires 
occur in some regions very frequently, and axe 
often rapid in their progress and most destructive. 
The rest of this article is devoted niainlg to an 
account of the means of preventing or extinguish- 
ing conflagi'ations and minimising the damage done 
by them. 

Fire-engine, a machine employed to throu'' 
a jet of water for the purpose of extinguishing 
fires. Machines for the extinguishing of fires have 
been used from a vei'y earfy date. They ivere 
employed by the Romans, and are referred to by 
Pliny ; but he gives no account of their con- 
struction. Apollodorus, architect to the Emperor 
Trajan, speahs of leathern bags, with pipes 
attached, from which water was projected bj’’ 
squeezing the bags. Hero of Alexandria, in his 
Treatise on Pneumatics— written probably about 
160 B.c. — describes a machine ivhicli he calls ‘the 
siphon used in conflagrations.’ It consisted of 
two cylinders and pistons connected by a recipro- 
cating beam, which raises and loweis the pistons 
alternately, and thus, with the aid of valves open- 
ing only towards the jet, projects the water from 
it, but not in a continuous stream, as the pressure 
ceases at each altemation of stroke. By some it 
has been contended that he was not ignorant of 
the value of the air-chamber. 

Little or nothing is known as to the extent to 
which engines of this kind were practically used. 
"We have accounts of ‘instruments for fires,’ and 
‘water syringes useful for fires,’ in the building 
accounts of riie city of Augsburg, 1518; and, in 
1657, Caspar Schott describes a fire-engine_ used in 
Nuremberg, which must have been almost identical 
in construction with that described by Hero. It 
had a water-cisteni, was draivn by two horses, 
was worked by trventy-eight men, and threiv a jet 
of water, an inch in diameter, to a height of 80 
feet. It was not until late in the 17th century 
that the air-chamber and hose were added ; the 
first being mentioned by Peirault in 1684, and the 
hose and suction-pipe being invented by Van der 
Heide in 1670. In England hand-squirts were 
used up to the close of the 17th century. They 
were of brass, and contained three or four quarts 
of water. A man held the handles at the sides, 
and pressed the button at the end of the piston 
against his chest ; or two men held the handles at 
the sides, while a third forced up the piston. The 
nozzle was dipped in a vessel of water after each 
discharge, then raised, and the water again forced 
out. So clumsy an apparatus could have been 
but of little service in the fearful conflagrations to 
which our old wood-built towns were subject. 
By 1730 Neu’sliam in London had made successful 
fire-engines; the first used in the United States 
were of his make. 

With the addition of the air-chamber and hose, 
and some improvement in the details of con- 
struction, the ‘siphons’ of Hero became the 
modern fire-engine. The principle of the action 
of the air-chamber, and of its connection ■with 
the pumps, &c., -Nrill be easily understood by 
the aid of fig. 1, where a represents in section a 
])iston ascending, d the other piston descending, f 
the pipe or hose communicating with the water- 
supply, q the hose that conveys the issuing stream 
to the fire, he the level of the water in the air- 
chamber, e the space above filled with compressed 


air. _ The rising piston raises the water from f to 
fill its' cylinder ; the descending piston forces the 
water contained in its cylinder into the bottom of 
the air-chamber, and thereby compresses the air in 
c. The pistons rise and descend alternately. The 
compressed air reacts by its elasticity, and pressing 
upon the surface, 6c, forces 
the water through the hose, 
g. The hose, g, may have 
either a direct opening into 
the bottom of the air-cham- 
ber or through the top, as 
shown in the diagi'am ; in 
the latter case the connect- 
ing pipe must go nearly 
to the bottom to prevent 
the chance escape of the air. 

In the space c, above 6c, 
the whole of the air that 
formerly filled the chamber 
is supposed to be com- 
pressedl Assuming this to 
be one-third of its original 
bulk, its pressure will be 
about 45 lb. to the square 
inch, and this pressure will 
be continuous and nearly 
steady, if the pnmps act with snfficient force and 
rapidity to keep the water at that level. _ As air 
nia5’' be compressed to any extent — and its elas- 
ticitj' is increased in exactly the same proportion 
— ^the force that may be stored in the compressed 
air is only limited by the force put upon the pumps, 
and the strength of the apparatus. 

There are many kinds of fire-engines, great and 
small. The simplest consists of a force-punip and 
a receptacle for water. In the larger engines the 
cistern is dispensed with, a flexible suction-pipe 
stiffened with spiral wire being carried directly to 
the water-supply. The en^nes used by fire- 
brigades are usually drawn by two or four horses, 
though smaller engines are made to be drawn by 
hand or by one hoise. The hose of leather, 
fastened by metal rivets, has been supereeded by 
rubber-lined canvas, which is strong, light, and 
flexible. 

The 6-inch manual fire-engine of the Metro- 
politan Fire-brigade consists of a pair of single- 
acting force-pumps, mounted on a carriage with 



Fig. 2. — Messrs Shand, Mason, & Co.’s Hallway Platform 
Fire-engine. 


four wheels ; at each stroke they discharge 1 -6.3 
gallon, whether working at a pressure of 100 Hj. 
to the square inch or of only 2 or 3 lb. They arc 
most effectively worked by about thirty men. Their 
weight, ■with iinplements, firemen, and driver, is 
about 30 cwt. These are found more convenient 
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for general purposes than larger engines, as they 
can be drawn at a gallop by two hoi-ses for any 
distance up to fifteen miles. Four horses are 
occasionally used for gieater distances. The 
pumps are worked by levers attached to a spindle 
passing lengthwise through bearings in the 
carriage frame, and on the spindle is a cross-bar 
to communicate motion to the pistons of the 
pumps. The levers are connected lengthwise by 
long horizontal bars to enable a number of men to 
wo3c together upon the same pumps. Their 
principle of action will be undei-stood from fig. 2, 
which represents a special fire-engine constructed 
for use in railway stations. It has been selected 

for illustration as it 
shows at a glance the 
arrangement of the 
pumps, &c., which is 
alike in all manual 
engines, except that 
the air-chamber, c, is 
sometimes differently 
situated ; a is the 
supply or suction 
pipe, and b the dis- 
charge or delivery 
hose. 

The fii-st fire-engine 
in which steam n-as 
used to drive the 
pumps was that of 
Braithwaite in 1829; 
Ericsson made a simi- 
lar one in New York 
in 1840. The firet ap- 
plication of the steam 
fire-engine was made 
when the Arg\'le 
Booms in London 
were burned in 1830 ; 
but it was not till 
after 18C0 that the 
ipse of steam fire-en- 
gines became effective 
or common. Floating 
fire-engines worked 
by steam came into 
use on the Thames 
about the same date. 

There is no differ- 
ence in principle be- 
tween enginesworked 
by hand and those 
worked by steam, so 
far ns regards the 
discharge of water. 
In onlinary c.ases 
hand-ivrought en- 
gines are the most 
useful, _as they can 
be set in action im- 
mediately. 'With 
steam power a certain 
time is required to 
get up steam. It is 
said that steam Ciin 



Fig. 3. 

I, steam cylinder, the piston or 
^lilch Is connected to the ram or 
jilmiKcr, Jf. by two rods, one of 
which is shown at If; the con- 
necting rod, T, transmits motion 
to the crank, G, producing a 
rotnrj’ motion of the crank shaft, 
M, on which Is fixed the eccentric, 
F, for working the slide valve, P, 
and the feed-pump, V; this shaft 
aUo carries the lly-wheel, Z. 
At tachcfl to the ram. X, is bucket, 
0, in wldch the India-rubber dc- 
livcr>’ valves with their guanls 
are shown; P, foot or suction 
^*alvc; C, inlet to suction chain- 
ber; B, pump barrel or UTiter 
cylinder ; K, pump licad ; L, con- 
centric frame which inflexibly 
connects the steam and water 
cylinders; R, two dtcdiargc out- 
lets, each of which is commanded 
by the stop-valve, S, with 


irv HR- Kuip-vaive, f>, with Uh . . --- --- - 

lever, A. The starting \*alvo of lip in from 6 

engine is shown at X, and the to 7 lilimitos ; but in 
copper delivery .-Ilr-vessol nt Q. practice it is found 
. that, when the boiler 

IS filled with cold water, steam at 100 lb. prcssuit; 
cannot be obtained in less than 14 minutes. To 
avoid this delay the ivatorin tlie boiler maybe kept 
alway.s hot ; hut if this is done by a constant lire in 
the iire-bo.v, snioko and soot accumulate to a .serious 
extent. The plan adopted by Captain .Sliaw, of 
the Metropolitan Fire-brigade, is to have a remov- 
able gas-burner kept burning in the fire-liox of the 


fire-engine. The best fuel is diy shavings, (lr\- 
firewood, and steam coal. Oil and spirit shoulil 
not be used, as they leave a deposit of soot on 
plates and tubes. If the fire is kindled when the 
alarm is received, the steam may he well up ere tlie 
engine reaches tlie scene of the fire. As a rule, 
the simplest fire-en|pne is the best. In the United 
States steam fire-engines have almost wholly super- 
seded manual engines ; and the engines are 'usually 
larger and heavier than those used in Englanil. 
The heaviest American engine, with water ni the 
boiler and men on the engine, weighs over 5 tons, 
the lightest 24 tons ; those of about 3 tons have of 
late been preferred. A section of a single cylinder 
steam fire-engine is shown in fig. 3; tlie three- 
cylinder engine is similar in principle, hnt has no 
flj’-wheel. 

Various chemical liquids have been proposed, 
and to some extent used, as flame-extingiusliers. 
In Gennany a cardboard case is used, containing 
saltpetre, sulphur, &c., which when kindled pro- 
duce a vapour capable of choking a fire in a closed 
space. Chemical fire-extinguishers are of varions 
sizes and kinds, hut mainly depend on tlio rapid 
production of carbonic acid gas, which is an enemy 
to all kinds of combustion. Water is capable of 
absorbing large quantities of carbonic acid, which 
is easily formed by the mixture of acid and alkali. 
When the gas is generated, its expansion acts a.s a 
propelling power, and, the fluid being forced inlo the 
llames, the gas in solution is liberated by the eva- 
poration of the water containing it. Glass bottles 
containing the materials may he hung up in con- 
venient places in factories or dwelling-houses, ni»l 
these are so an-anged that when, the hottlo is 
thrown down gas is generated, and tends directly 
to smother the flame. A portable fire-extinmiishcr, 
called the extincteiir, is a cylindrical tank nmdo 
so that it can be carried on the back, containing 
some 7 or 8 gallons of water. An intemal handle 
is acted on by a lover from the outside, and breaks 
a bottle of acid when it is retiiiired for use. The 
combining of the elements give off carbonic acid 
gas sufficient to produce a pres.suro of from 70 to 
100 lb. per square inch on tlie water, which nmv 
he discharged to a distance of 50 feet. Clienuc.al 
engines on ean-i.ages are also in use in the Unite<l 
States and Germanj', which cany each two 
tanks of water (80 gallons), carbonate of fodii 
dissolved in the water, and sulphuric acid in a 
separate tank, which is mixed _with_ tlic soda and 
water, so as to produce carbonic acid in siiflicicnt 
qiiantity to give a pressure of 140 lb. In Berlin 
tne steam-engines have tanks filled with liquid 
carbonic acid, which is liberated so as to expel the 
water until tlie steam has been got up. Aiiotlicr 
chemical contrivance discharges hydrochloric ncnl 
and ammonincal gases. In tho early stages of n 
fire even pails and huckets may he most sen'icc- 
able; amf where the water-supply is vep’ 
the hose may be attached directly to the lire-phig 
or hydrant without any engine. _ 

Firc-brigndcs . — For working fire-engines a hoiij 
of firemen are required. Tho fire-insurance com- 
panies fonnerly had sepamte estahlisliiiiciits ol 
lirc-engincs amf firemen ; hut in 182.'> some of them 
united, and by 1833 all the imjmrtnnt cmiipnnies 
combined, and the London I'ire-brigade wn' 
formed under the nianngcnient of Mr Bmidwomi, 
wliove death in the discharge of his duties at the 
great fire in 1801 was justly deplored ns a imtioimj 
loss. In 1805 an act of parlinnient cinjiowcrcsi 
the Metroimlitnn Board of Ivorks to take over the 
engines and appliances of tho I..otidon Fire-hiigno- 
c.stahli«Iinierit : to secure the services of thcbrigao® 
men ; to coii^-tinct nddifionnl engines and stnti_oti-> ; 
to map out the metropolis into con veiiieiitdistneis, 

and to cause tlic firemen to act in Iiiiriiiony Mitn ■ 
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salvage corps. The men of the hrigade wear a 
uniform, with strong helmets and metal epaulets 
to protect them from the blows of falling neanis, 
&C. The courage and skill of the men in making 
their way through and about burning buildinM, 
for the purpose of directing the stream from tlie 
hose, or for saving life and property, and the 
general efficiency of the whole organisation are 
worthy of the highest praise. The insufficiencj'^ of 
the London water-supply sometimes frustrates the 
exertions of the firemen. Most provincial towns 
now have a fire-brigade upon the London model. 
The fire-brigade is supplemented to some extent 
by the police, the water companies, and the insur- ■ 
ance companies’ salvage corps, as well as by help- j 
ful members of the public. For the protection ] 
of London, with its area of 121 square miles, its 
500,000 houses, and 4,000,000 inhabitants, there 
was, in 1889, a force of 591 firemen of alt ranks, 83 
coachmen and pilots, 131 horses, 150 fire-engines 
(of which 55 are worked by steam), 155 fire-escapes 
and other long ladders, and 33 miles of hose. The 
number of calls received during the year 1888 was 
4228, of which some proved to be false alarms, 
some were only alarms for chimneys, and the 
remainder, 1988, for actual fires. The number of 
persons endangered by fire was 178, of whom 130 
were saved and 48 lost their lives. Of the 48 lost, 
28 were taken out alive, but died aftenvards. The 
quantity of water used was 9,000,000 gallons. The 
cost of the brigade for the same year was £122,000. 
In 1889 the London Countj' Council resolved at ! 
once to augment the fire-brigade by adding 138 
firemen, 4 new stations, with steamers and manuals, 
and 50 fire-escapes ; and to increase the electrical , 
alarms to over 600. 

The city of Manchester has an area of 5927 aci'es, 
with a population of about 400,000. The Man- 
chester Fire-brigade protects besides the districts i 
beyond the city, with an area of 17,000 acres and ! 
a population of 185,000. The brigade consists of 
51 men permanently employed ; and in 1888 it 
attended 389 fires in the city and 37 beyond it. 
The Liverpool Fire-brigade protects 5300 acres and 
604,465 persons, and comprises 7 officers and 9 
firemen wholly employed in fire-brigade duties, 
besides 204 police-constables drilled as firemen. 
There are four steam fire-engines and two manual 
ones. The average number of fires in Liverpool 
in 1878-88 was 198 per annum. In Glasgow the 
protected area is 5920 acres, with a population of 
551,435 ; there are 51 permanent firemen, and 
20 auxiliaries from the police, 7 steam fire-engines, 
and 9 manual ones. In 1888 the brigade attended 
422 fires. 

In America all the fire departments were fonnerly 
voluntary ; but this plan was gradually abolished 
in most large cities, and replaced by carefully 
organised paid departments. Americans are justly 
proud of their well-equipped firemen, to whom is 
assigned on public occasions a prominence unknown 
in Britain. The paid fire-extinguishing corps of 
the United States are generally organised into 
companies of from six to twelve officers and men 


each, equipped with either a steam fire-engine and 
hose-tender or a chemical fire-engine (called engine 
companies ) ; _ or with a hose-carriage only ( cfilled 
hose companies) ; or with a hook-and-ladder truck 
(called hook-and-ladder companies). Permanency 
of position, dependent on good conduct, was first 
assured to the membex's of the fire-e.xtingnishing 
corps in 1867. The fire-extinguishing corps in the 
United States are usually supeiior in size, num- 
ber, and capacity of engines to those of most other 
countries ; though the rapid growtli of American 
cities is apt to produce a lack of organisation and 
carelessness. Ilie New York fire department has 
long been regarded as a singularly perfect institu- 
tion, and has practically a military organisation, 
under thi-ee commissioners appointed by the mayor. 
The men are constantly on duty, save when on 

E ai-ade or at their meals, and do duty in barracks 
eside their engine and laddei-. The horses stand 
facing the engine, are loosened by an automatic 
electric anungement when the warning is given, 
the harness ready suspended above them drops on 
their backs, and in a few seconds they may be har- 
nessed to the engine, which is supplied with water 
at boiling heat from stationary boilers. The corps 
of many other cities of the Union are also famous 
for oi'ganisation, discipline, and efficiency. 

The hook-and-ladder, or scaling-laddex', which is 
an important item in the fimman’s ^paratus in New 
York and many other cities of the United States, is 
a pole about 12 feet long, with projections on both 
sides to serve as steps, and at the end a long hook 
nearly at right angles to the pole. Fixing one of 
these in the lowest windoxv of a building, a fire- 
man ascending to the top of it can fix a second 
ladder in the window of the next story ; and so 
by using alternately the one and then the other 
scaling-ladder can reach the top of the highest 
building. Scaling-ladders have been used in con- 
nection with fire extinguishing in France for 
upw'ards of a century. In the United Sthtes 
these scaling-ladders w'ere first adopted in St 
Louis; but the example was not lost on New 
York, which in 1885 had 14 per cent, of its build- 
ings so high that the windows of the top floors 
could not be I'eached by the longest ‘extension 
laddeis’ in use. The ‘jumping sheet,’ designed 
to catch pei-sons falling or jumping from a height 
at fires, is usually made of canvas, with rope 
handles along the edges for holding it stretched 
out. Tlie ‘water toxver’ has also come to be in 
many Ameiican towns regarded as a valuable 
adjunct to the flexible hose, or substitute for it. 
It is a long length of ii-on tubing planted vertically 
on a carriage, and capable of being extended to the 
height of tlie topmost window of any house. The 
tower is connected beneath with the water-supply; 
and a nozzle at the top, at right angles to the tube, 
discharges solid water from close quarters with 
more enect than spray from a distant nose. 

The following table, prepared by Captain Shaw 
for his Fires and Fire-brigades (1884), shows com- 
parative data as to ten of the most important cities 
of the world in 1882 : 


City, 

Area In 
gq. miles. 

Estimated Popolation. 

Cost of Maintenance of Fire- 
brigade for 1SS2. 

1 

Total Mtunber 
of Firemen. 

Number of Fires, 
exclaaire of False 
and Chimney 
Alarms. 

Berlin 

29 

1,123,000 

£69,200 

765 

543 

Boston 

37 

400,000 

96,101 

663 

S49 

Brooklyn 

oo 

650,000 

72,701 

250 

151 


36 

603,300 

100,004 

397 

919 

Cincmuati 

25 

269,000 

41,330 

172 

2S0 


121 

3,810,843 

103,453 

576 

1920 

Montreal 

C 

140,747 

11,319 

CS 

226 

New York 

42 

1,200,209 

335,810 

826 

1273 

Paris 

SO 

2,209.023 

80,624 

1742 

0S2 

Vienna 


1,103.800 

20,000 

ISO 

358 
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for general purposes than larger engines, as they 
can be drawn at a'gallop by two horees for any 
distance up to fifteen miles. Four horses arc 
occasionally used for greater distances. The 
pumps are worked by levei-s attached to a spindle 
passing lengthwise through bearings in the 
carriage frame, and on the spindle is a cross-bar 
to communicate motion to the pistons of the 
pumps. The levers are connected lengthwise by 
long horizontal bars to enable a number of men to 
worn together upon the same pumps. Their 
piinciple of action will be undeistood from fig. 2, 
which represents a special fire-engine constructed 
for use in railway stations. It has been selected 

for illustration as it 
shows at a glance the 
arrangement of the 
pumps, &c., which is 
alike in all manual 
engines, except that 
the air-chamber, c, is 
sometimes differently 
situated ; a is the 
supply or suction 
pipe, and b the dis- 
charge or delivery 
hose. 

The first fire-engine 
in which steam was 
used to drive the 

B was that of 
waite in 1829 ; 
Ericsson made a simi- 
lar one in New York 
in 1840. The fimt ap- 
plication of the steam 
hre-engine was made 
when tlie Ai-gj'le 
Rooms in London 
were burned in 1830 ; 
but it was not till 
after 18G0 that the 
use of steam fire-en- 
gines became effective 
or common. Floating 
fire-engines worked 
by steam came into 
use on the Thames 
about the same date. 

There is no difi'er- 
cnce in principle be- 
tween enginesworked 
by hand and those 
worked by steam, so 
far as regards the 
discharge of water. 
In ordinary crises 
hand-wrought en- 
gines arc the most 
useful, as they can 
be set in action im- 
mediately. AVith 
steam power a certain 
time is required to 
get up steam. It is 
said that steam can 
he got up in from G 
to 7 minutes ; but in 
practice it is found 
that, when the boiler 



Fig. 3. 

I, steam cylinder, tlie piston of 
ivliich is connected to the ram or 
plunger, N, by two rods, one of 
which is shown at H ; the con- 
necting rod, T, transmits motion 
to tlie crank, G, producing a 
rotarj- motion of the crank .shaft, 
JI, on which is fixed the eccentric, 
F, for working the slide valve, D, 
and the feed-pump, V; this shaft 
also c.arries the fly-wheel, 7 ,. 
Attached to the ram, fj, is bucket, 
0, in which the india-rubber de- 
livery valvc.s with their guanls 
are shown ; P, foot or suction 
valve ; C, inlet to suction cham- 
ber; B, pump barrel or water 
cylinder; K, pump hc.ad ; I,, con- 
centric frame wliich inlicxibly 
connects the steam and water 
cylinders; It, two discharge out- 
lets, each of which is commanded 
by tlie stop-valve, S, witii Its 
lever, A. Tlie starting v.alvc of 
engine is shown at X, and the 
copper delivery air-vessel at Q. 


IS filled with cold w.nter, steam at 100 lb. pres-siire 
cannot be obtained in Ic.ss than 14 minutes. To 
.avoid this delaj’ the water in tiie boiler may be kept 
alway.s hot ; but if this is done by a constant fire in 
the fire-box, smoko and .soot accumulate to a serious 
extent. Tlie plan adopted by Captain Sliaw, of 
the Metropolitan Fire-brigade, is to have a remov- 
able gas-burner kept burning in the fire-box of the 


fire-engine. The best fuel is drj' shavings, diy 
firewood, and steam coal. Oil and spirit should 
not be used, as they leave a deposit of soot on 
plates and tubes. If the fire is kindled when the 
alarm is received, the steam may be well up ere tlio 
engine reaches the scene of the fire. As a nile, 
the simplest fire-engine is the best. In the United 
States steam fire-engines have almost wholly super- 
seded manual engines ; ami the engines are usually 
Larger and heavier than those used in Englanil. 
The heaviest American engine, with w.ater in the 
boiler and men on the engine, weighs over 5 tons, 
the lightest 24 tons ; those of about 3 tons liave of 
late been preferred. A section of a single cylinder 
steam fire-engine is shown in fig. 3 ; the" three- 
cylinder engine is similar in principle, but has no 
fly-wheel. 

Various chemical liquids have been proposed, 
and to some extent used, as flame-extinguishers. 
In Germany a cardbo.ard case is used, containing 
saltpetre, sulphur, iSrc., which when kindled pro- 
duce a vapour capable of choking a fire in a closed 
space. Chemical fire-extinguishers are of various 
sizes and kinds, hut mainlj' depend on the rapid 
production of carbonic acid gas, which is an enemy 
to all kinds of combustion. AA'ater is capable of 
absorbing large quantities of carbonic acid, which 
is easily formed by the mixture of acid and alkali. 
When the gas is generated, its expansion acts as a 
propelling power, and, the fluid being forced into the 
flames, the gas in solution is liberated by the eva- 
poration of the water containing it. Glass bottles 
containing the materials may be hung up in con- 
venient places in factories or dwelling-houses, aial 
these are so arranged that when , the bottle is 
thrown down gas is generated, and tends directly 
to smother the flame. A portable fire-extinguisher, 
called the extincteiir, is a cylindrical tank niade 
so that it can be carried on the back, containing 
some 7 or 8 gallons of water. An inteimal handle 
is acted on by a lever from the outside, and breaks 
a bottle of acid when it is required for use. The 
combining of the elements give off carbonic acid 
gas siifijcient to produce a pressure of from 70 to 
100 lb. per square inch on the water, which niay 
be discharged to a distance of 50 feet. Chemical 
engines on carnages are also in use in the United 
States and Gennany, which cany each two 
tanks of water (80 gallons), carbonate of soda 
dissolved in the water, and sulphuric acid in .a 
separate tank, which is mixed with the soda pud 
water, so as to produce carbonic acid in siiliicicnt 
qiiantity to give a pressure of 140 lb. In Rcrlm 
the steam-engines nave tanks filled with liquid 
carbonic acid, which is liberated so as to expel the 
water until the ste.am has been got up. Anotlicr 
chemical contrivance discharges hydrochloric nciil 
and aninioniacal gases. In the early stages of a 
fire even pails and buckets may be most service- 
able ; and where the water-supply is very’ good 
the hose may be attached directly to the fire-plug 
or hydrant without any engine. _ 

Fire-brigades . — For working fire-engines a body 
of firemen are required. The fire-insurance com- 
panies formerly had separate cstablishnienl.s ol 
iire-engines anti firemen ; but in 1825 some of them 
united, and by 1833 all the important coiiipanics 
combined, and the London Fire-brigade was 
fomied under the management of Mr Biaidwomi, 
whose death in the discharge of his duties at tiio 
great fire in 1801 was justly deplored ns a nationni 
lo.ss. In 1805 an act of parliament empowercu 
tlic Metropolitan Board of AVorks to take over the 
engines and appliances of the London Fire-bngado 
establishment ; to secure the services of tlio bngnue 
men ; to constnict additional engines and rtf'**.®”'; 
to map out the metroiiolis intocpiivenient distnc'S , 
and to cause the fircineii to act in harmony with a 
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salvage corps. The men of the brigade wear a 
uniform, with strong helmets and metal epaulets 
to protect them from the blows of falling beams, 
&c. The courage and skill of the men in making 
their way through and about burning building, 
for the purpose of directing the stream from tlie 
hose, or for saving life and property, and the 
general efficiency of the whole organisation are 
worthy of the highest praise. The insufficiency of 
the London water-supply sometimes frustrates the 
e.xertions of the firemen. Most provincial towns 
now have a fire-brigade upon the London model. 
The fire-brigade is supplemented to some extent 
by the police, the water companies, and the insur- 
ance companies’ salvage corps, as well as by help- 
ful members of the public. For the protection 
of London, with its area of 121 square miles, its 
500,000 houses, and 4,000,000 inhabitants, there 
was, in 1889, a force of 591 firemen of all ranks, 83 
coachmen and pilots, 131 horses, 150 fire-engines 
(of which 55 are worked by steam), 155 fire-escapes 
and other long ladders, and 33 miles of hose. The 
number of calls received during the year 1888 was 
4228, of which some proved to be false alarms, 
some were only alarms for chimneys, and the 
remainder, 1988, for actual fires. Tlie number of 
persons endangered by fire was 178, of whom 130 
were saved and 48 lost their lives. Of the 48 lost, 
28 were taken out alive, but died afterwards. The 
quantity of water used was 9,000,000 gallons. The 
cost of the brigade for the same year was £122,000. 
In 1889 the London County Council resolved at 
once to augment the fire-brigade by adding 138 
firemen, 4 new stations, with steamers and manuals, 
and 50 fire-escapes ; and to increase the electrical 
alarms to over 600. 

The city of Manchester has an area of 5927 acres, 
■with a population of about 400,000. The Man- 
chester Fire-brigade protects besides the districts 
beyond the city, with an area of 17,000 acres and 
a population of 185,000. The brigade consists of 
51 men permanently employed ; and in 1888 it 
attended 389 fires in the city and 37 beyond it. 
The Liverpool Fire-brigade protects 5300 acres and 
604,465 persons, and comprises 7 officers and 9 
firemen wholly employed in fire-brigade dutie.s, 
besides 204 police-constables drilled as firemen. 
There are four steam fire-engines and two manual 
ones. The average number of fires in Liverpool 
in 1878-88 was 198 per annum. In Glasgow the 
protected area is 5920 acres, with a population of 
551,435 ; there are 51 permanent firemen, and 
20 auxiliaries from the police, 7 steam fire-engines, 
and 9 manual ones. In 1888 the brigade attended 
422 fires. 

In America all the fire departments were formerly 
voluntary ; but tliis plan was gradually abolislied 
in most large cities, and replaced by carefully 
organised paid departments. Americans are justly 
proud of their well-equipped firemen, to whom is 
assigned on public occasions a prominence unknown 
in Britain. The paid fire-extinguishing corps of 
the United States are generally organised into 
companies of from si.x to twelve officers and men 


each, equipped with either a steam fire-engine and 
hose-tender or a chemical fire-engine ( called engine 
companies) or with a hose-caniage only (cjuled 
hose companies ) ; or with a hook-and-ladder truck 
(called hook-and-ladder companies). Permanency 
of position, dependent on good conduct, was firet 
assured to the members of the fire-extinguishing 
corps in 1867. The fire-extinguishing corps in the 
United States_ are usually superior in sv/ie, num- 
ber, and capacity of engines to those of most other 
countries ; though the rapid growth of American 
cities is apt to produce a lack of organisation and 
carelessness. Tlie New York fire department has 
long been regarded as a singularly perfect institu- 
tion, and has practically a militai'y organisation, 
under three commissioners appointed by the mayor. 
The men are constantly on duty, save when on 
parade or at their meals, and do duty in barracks 
beside their engine and ladder. The horses stand 
facing the engine, are loosened by an automatic 
electric arrangement when the warning is given, 
the harness ready suspended above them drops on 
their backs, and in a few seconds they may be har- 
nessed to the engine, which is supplied witli water 
at boiling heat from stationary boilers. The corps 
of many other cities of the Union are also famous 
for organisation, discipline, and efficiency. 

The hook-and-ladder, or scaling-ladder, which is 
an important item in the fireman’s fipparatiis in New 
York and many other cities of the United States, is 
a pole about 12 feet long, with projections on both 
sides to serve as steps, and at the end a long hook 
nearly at right angles to the pole. Fixing one of 
these in the lowest window of a building, a fire- 
man ascending to the top of it can fix a second 
ladder in the window of the next story ; and so 
by using alternately the one and then the other 
scaling-ladder can reach the top of the highest 
building. Scaling-ladders have been used in con- 
nection with fire extinguishing in France for 
upwards of a century. In tlie United States 
these scaling-ladders were first adopted in St 
Louis; but the example was not lost on New 
York, which in 1885 had 14 per cent, of its build- 
ings so high that the windows of the top floors 
could not be reached by the longest ‘extension 
ladders’ in use. The ‘jumping sheet,’ designed 
to catch persons falling or jumping from a height 
at fires, is usually made of canvas, with rope 
handles along the edges for holding it stretched 
out. The ‘ water tower ’ has also come to be in 
many American towns regarded ns a valuable 
adjunct to the flexible hose, or substitute for it. 
It is a long length of iron tubing planted vertically 
on a carriage, and capable of being extended to the 
height of the topmost window of anj' house. The 
tower is connected beneath with the water-supply ; 
and a nozzle at the top, at right angles to the tube, 
discharges solid water from close quarter's with 
more effect than spray from a distant liose. 

The following table, prepared by Captain Shaw 
for his Fires and Fire-brigades (1884), shows com- 
parative data as to ten of the most important cities 
of the world in 1882 : 


Citr. 

Area In 
sq. miles. 

1 

EstlmAteil FoptilAtioiL 


: Cost of MalntcnAnee of Flr«- I 
brlp(wl« fot 1SS2, ' 

Total yumber 
of Firemen. 

Number of Fires, 
excluBlre of False 
and Chimney 
Alarms. 

Berlin 

29 

1,123,000 


£69,200 


543 

Boston 

37 

400,000 


90,191 

663 

349 

Brooklyn 

OO 

650,000 


72,701 

250 

151 


SO 

503,300 


109,004 

397 

919 

Cincinnati 

25 ; 

200,000 


41,330 

172 

2S0 

London ' 

121 

3,S16.S43 


103,453 

576 

1920 

Montreal 

C I 

140,747 


11,319 

63 

226 

New York 

42 

1,206,299 

i 

333, SIC 

826 

1273 


SO 

2,200,023 


S0,C24 

1742 

932 

Vienna 


1,103.860 


20,000 

160 

1 353 
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It will be noted that London, with a population 
of near four millions, and property calculated at 
fourteen hundred millions of pounds, had hut 576 
firemen, and spent on its brigade only £103,000 ; 
while New York, with one-third of the poinilation, 
spent £335,000. 

Fire-alarms, the. — Throughout man 5 ' cities and 
towns are established electric fire-alarms — ^boxes 
jdaced in conspicuous places, at comers of streets, 
&c., which are connected with the fire-engine 
stations, and may be made to act bj’ pressing a 
button or pulling a handle, after the glass covenng 
the apparatus has been broken. There are also 
alarm ooxes which are arranged to act of them- 
selves when the heat of a fire touches them, bj' 
means of the expansion of a spiral strip of metal 
under the influence of the increasing temperature 
of the room or place where it is fixed. 

When a fire is discovered by a policeman or a 
passer-by, the alam will in some way be com- 
municated to the fire-engine station as swiftly as 
possible. The bell is rang, and the men on duty, 
as soon as they feel sure it is a real appeal for 
help, immediately harness the horees to the engine 
and start. The start should, according to circum- 
stances, be made in from one to four minutes after 
the alarm is received ; the pace of the homes 
should be a mile in four minutes irith good horaes. 
On a warning to a fire-escape station at night, the 
firemen in charge should in less 'than one minute 
be moring towards the fire with the escape, at 
a rate of six miles an hour. 

Among appliances that are or may be earned 
by firemen are axes, mattocks, ladders, canvas 
buckets, lamps, saws, &c. And the firemen may 
to a certain extent be helped to breathe in a room 
full of_ dense smoke by various derices, such as a 
breathing-tube, a portable bag of air, a smoke-cap 
(a kind of respirator or air-filter), a smoke-jacket 
of cowhide with an air-tube from the engine, or 
even a complete diver’s dress of the Fleuss type 
(see DmNG). 

Fireproof Buildings. — The problem of construct- 
ing warehouses, dwelling-houses, &c. that shall 
be proof against all risk of conflagi-ation has not 
yet been solved. _ 'The liability to conflagration 
may _be_ gioatly diminished by the constniction of 
a building, but cannot be entirely averted ; and 
therefore, in all ‘fireproof’ buildings containing 
furniture or other combustible materials of any 
kind, the ordinaty precautions against fire should 
be strictly observed. _ Unless tliis be underatood, a 
so-called fireproof building may be more dangerous 
than an ordinarj' one, especially in warehouses, &c. 
intrusted to the care of watchmen and others, 
who, relying upon the supposed immunity the 
name expresses, are liable to neglect many pre- 
cautions they would not fail to obseire in a build- 
ing believed to be dangerous. 

The nearest approximation to fireproof construc- 
tion may be obtained as follows : The walls should 
be ol stone or brick, and any ties, lintels, &'c. 
required in the construction should be of iron. 
Y herever wood is inevitably .used, it should 
be prepared with silicate or tungstate of soda, or 
dissolved alum. Brick arches of small span thrown 
between iron girders form one of tlie earliest 
Kinds of fireproof flooring. But experience lias 
shown that, in difierent ways, both wrought- 
noii and cast-iron beams are frequently destroved 
in the case of a building taking fire. By Which- 
cord s inethod the metal girders are incased in 
hreclay blocks, pleasure’s ])atent fireproof floor- 
ing consists of iron girders, 3 to 4 feet apart, rest- 
ing on the lower flanges of which arc placed I, 
Yii intervals of 9 inches. Concrete Is 
then filled in between the Orders, and supported 
l>y centering until it sets. In Dennett’s system 


concrete arches are thrown between non girdere. 
Northeroft’s flooring is constructed. by fomiing flat 
arches of specially moulded firebricks. Each arch 
is double or in two rings, slightly apart, and witli 
the space between them filled up with cement. 
The arches rest on fireclay skewbacks, whicli in- 
close the supporting iron beams. The roof should be 
constructed in like manner, wooden rafters being 
entirely excluded. The doors should be of iron, 
and the securitj^ would be much increased if the 
doors between any two apartments containing com- 
bustible materials ivere double, with a space be- 
tween them equal to the thickness of the walls. Of 
course, it is not practicable to cany out all these 
precautions in a dwelling-house, but the danger 
from fire may be considerably diminished by 
attending to some of them. The most important 
conditions for a warehouse are that each apart- 
ment shall be separated from the next by stout 
walls of non-conducting materials, and more espe- 
cially that each shall be as nearly as possible air- 
tight ; and whenever, from the nature of the goods, 
ventilation is required, it should be obtained by 
periodically opening the doore and windows. If 
the apartments are air-tight, any fire will extin- 
uish itself, unless there Tie along with the com- 
ustible goods some oxygen-giving substance, such 
as saltpetre, chlorate of potash, or other nitrates or 
chlorates. 

At fii-st sight it may appear that a warehoase 
built entirely of iron* would be efiectually fire- 
proof, blit this is far from being the case._ In the 
first place, iron conducts heat more readily than 
any other material used in building; secondlv, 
cast-iron is liable to crack and split when suddenly 
heated or cooled. Iron supports niay_, under some 
circumstances, be even more objectionable than 
wood, for if the water from a fire-engine were to 
play upon a lieated cast-iron girder it would prob- 
ably give way ininiedintely, while a stout wooden 
beam might have the fire in it extinguished before 
it was burned through. In gi-cat fires the heat is 
sufficient to fuse iron. 

In most civilised countries there are laws regu- 
lating the building of houses, so as to render fires 
less likely and destructive. _ The theory' of all 
such laws is that the materials and modes of con- 
stniction should themselves prevent the spread of 
lire without the presence of firemen ; but these 
laws are very seldom rigorously enforced, and are 
often defied with impunity. . 

But even the most perfect fireproof buildings 
may become dangerous by reason of their contents. 
Thus, all e.xplosives and combustibles require 
special care and superintendence. Many iiiaiiu- 
factnres are essentially dangerous, as when oil is 
largely used. And it is known that spontaneous 
combustion may positively take place when con- 
sidemble masses of laiiijiblack, tow, linen, paper, 
cotton, calico, woollen stuffs, hemp, wood ashc’’’ 
or ochre arc slightly soaked in oil, and pnoKCii 
so that the air has access to them, especially H 
reached by the moderate warmth of the sun. 

Slany terribly sudden and fatal conflagrations 
in theatres have proved that they arc, and iiicyit- 
ably it may be, specially exposed to risk from fire. 
Aniong valuable precautions are a strong iron 
screen to let down, so as wholly to separate t ne 
stage (where the fire usually begins) from tiie 
auditorium; wide jmssage.s leading directly to tut 
exit doom; iinnierous doors easily opened am 
made to open outwards; illumination not by 
but by electric light ; as well ns_ the oidinary nia^ 
of safety applicable to all buildings. Fires o 
shipboard, unlc-s discovered and checked at a 
early stage, are wont to bo siiocinlly •li-'‘a-‘=trous. 

5/iri;iWcw.— Amongst precantions against lire, 
attention has been much directed to sprinklers con- 
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nected "with the 'water-supplj’- distributed tlirou"h- 
out a building. Some of these are turned on oy 
hand, others are automatic. It is claimed for 
one of these automatic sprinklers that it rvill 
discharge water whenever tiie temperature around 
it reaches 160” F. When the temperature rises 
to 160°, the solder joint melts rapidl 5 ’-, the 
valve seat is withdrawn, and the valve, fall- 
ing douTi, makes a deflector for the distribu- 
tion of water in a spray. Early forms of 
sprinkler were rose-heads, or hollow perforated 
bodies ; but it was found that the perforations 
were stopped by dust, or, when in action, by sedi- 
ment in the pipes. Some sprinklers are arranged 
to act by means of a thread which bums when the 
heat becomes sufficient, and so releases the dis- 
charge. Lines of hoiizontal distributing water- 
pipes (connected with the public water-supply, 
with a tank on the roof of the building or on a 
tower) are carried through the building, near the 
ceilings, from 8 to 10 feet apart, and the sprinklers 
are attached to these pipes, one to every 10 feet. 

Fireproofing . — There are many means bj' which 
fabrics may be prevented from flaming, their com- 
bustion being reduced to a slow smouldering. By 
moistening tlie fabric with a solution of any saline 
substance, which, upon drying, will leave minute 
crystals deposited in or between the fibres, its 
inflammability will be greatly diminished j but the 
salt imparts a dem-ee of harshness to the fabric. 
Alum, sulphate of zinc, and sulphate of soda are 
effectual to prevent flaming, but weaken the fibre. 
Common salt does the same. Phosphate and sul- 
phate of ammonia are less objectionable on this 
account, but the former deconmoses by contact 
with the hot iron in ironing. Tungstate of soda 
is said to have no injurious effect on the fibre. 
Sulphate of ammonia, chloride of ammonium (sal 
ammoniac J, and borax are among the best fitted 
for domestic use, though they are not unobjection- 
able. For made-up Sothing, borax is, perhaps, 
the best, as it is most effectual in its action, and 
is the least injurious to the appearance of the 
article, though it is stated to have some weaken- 
ing effect on the fibre. Wood has been treated 
in a similar manner. Milk of lime, alum, sal 
ammoniac, sulphate of ammonia, chloride and 
sulphate of zinc, sulphuret of lime and baryta, 
iS:c. have been used, and its infiammahility, but 
not its coinbnstibility, is removed. The most effi- 
cient protection to wood is silicate of soda. If 
planks of moderate thickness be brushed three or 
four times over on each side with a strong solution, 
they are rendered absolutely uninflammable and 
almost incombustible ; they will only bum when 
veiy intensely heated. The silicate fuses and 
forms a glass which envelops the surface, and 
even the internal fibres of the wood if it be suffi- 
ciently saturated, and thus seals it from the oxygen 
of the air. But it seems necessarj' that the satura- 
tion should be periodically repeated if the process 
is to retain its effect. Asbestos paint is sendee- 
able to some extent, but is apt to peel oft' (see 
Asbestos). 

Fire-escajJcs . — An immense number of contriv- 
ances have been at different times proposed for 
enabling people to escape by windows and house- 
tops from burning buildings. Thev are of two 
distinct kinds — one for affording aid from outside, 
and the other for enabling those within the house 
to effect their own escape. Of the latter the 
simplest is a cord that should be firmly attached 
to the window-sill of every sleeping-apartment, 
and coiled up either in a box on the floor or 
under a dressing-table or other suitable place. A 
rope one-quarter or three-eighths of an inch thick, 
and knotted at intervals of about a foot, is well 
adapted for the purpose. A man with tolerable 


nerve may let himself down by means of such a 
cord, either by placing his feet against the wall 
and working down by holding to the knots, or by 
clinging with his feet and knees to the rope as 
well as with his hands. A man may let down a 
woman or child by means of a sack at the end 
of the rope, or simply by fastening them to the 
end, and letting the rope pass through his hands, 
aided if necessary by the fnction of the rope on the 
window-sill. In American cities "large tenemeiit- 
bouses are commonly provided with a pemianent 
fire-escape in the shape of iron ladders running up 
the back of the buildmg, with light iron balconies 
at each story. 

Fire-escapes to be itsed from without consist 
either of simple ladders kept in police-offices or 
other convenrent stations, or a series of ladders 
that can be jointed together ; of poles with baskets 
attached ; of ropes with weights at one end, that 
they may be thrown or shot into windows ; of com- 
binations of ladders, ropes, bags, baskets, nets, &c. 

But what is usually known as a fire-escape is a 
ladder mounted on a carriage with four wlieels. 
Fire-escapes are of various patterns, but the best 
are very like one another. The fire-escape gener- 
ally irsed by the London Fir-e-brigade (fig. 4) con- 
sists of a main ladder, the sides of which are 



Fig. 4. 

Messrs Shand, Mason, & Co.’s London Fire-escape. 


strengthened with patent wire-rope, and fitted with 
an uninflammable trough of copper-wire netting, in 
wlrich persons nray slide with ease and safety from 
a window to tire ground ; a fly -ladder-, jointed to 
the main ladder, along which it lies when not in 
use, and raised when required by rope.? and levers ; 
a third or detached piece called the first-floor ladder, 
which when not in use is carried under the main 
ladder, but can be jointed to the end of the 
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fly-ladder; and a fourth piece known as the sup- 
plemental length, which can be added when the 
greatest total height (60 feet) is required. The 
whole is mounted on a light carnage with springs 
and high wheels, and can be moved anywhere by 
two men. The fly-ladder is constructed so as to be 
immediately detached for use in narrow courts, 
alleys, &c., or it can be used as an independent 
means of escape when not required on the main 
ladder, forming 'with the detached ladders four 
distinct means of escape from burning buildings. 
Wien required, the fire-escape is ran to the burniu" 
house, tlie main ladder standing nearly upright all 
the while. It is then directed to_ the required 
window at a considerable inclination, and the 
fireman ascends the ladder, and either helps the 
inmates to descend by it, or, if they are unable 
to do this, he lets them down by the_ trough, 
which forms an inclined plane along which they 
may easily and safely descend with the aid he is 
enabled to afford them. 

Notable Fires. — The following is a list of notable 
fires : 

A.D. 

64. Rome burned for eight days ; five-sevenths of the city 
destroyed. 

10S6. London. 

1212. London. 

1060. London, the Great Fire, September 2-6 ; 436 acres swept ; 

loss, £10,760,000. 

1704. London. 

1S12. Jloscow fired, September 14-20; loss, £30,000,000. 

Ib35. New York, December 10; loss, £3,000,000. 

1842. Hamburg, May 5-7 ; loss, £7,000,000. 

1845. New York, July 20 ; loss, £1,500,000. 

1801. Londou, Toolcy Street, 22d June to 22d July; loss, 

£ 2 , 000 , 000 . 

1871. Paris, Communist outrages in Jlay ; loss, £32,000,000. 

1871. Clilcago, October S-10 ; over an area of 2124 acres ; loss, 

£39,000,000. 

1872. Boston, U.S., November 9-10; loss, £15,000,000. 

1882. London, Wood Street, December 8-10 ; loss, £1,000,000. 

Bibliography.— Seo Dana, The Fire Department in 
the United States (Boston, 1858); Young, Fires, Fire- 
engines, and Fire-brigades (1800); Koper, Handbook of 
Modern Steam Fire-engines (1870); Magirus, Das Fciicr- 
ISsehwcscn (Dim, 1877) ; Capt. Eyre M. Sliaw, Fire Pro- 
tection; Manual of Organisation, Machinerg, Working, 
itc. of the London Fire-brigade (new cd. 1889), as also 
his Jlccords of the late London Fire Establishment, 
Fire Survegs, Fires in Theatres, and Fires and Fire- 
brigades. 

Firearms. The generic term ‘ firearm’ includes 
Cannon, Rifles, Guns, Revolvere (q.v.), and other 
weapons in which an explosive is used as an agent 
for tlie propulsion of projectiles. The histoiy of 
the invention of Gunpowder (q.v.) is an appropriate 
nrelude to that of firearms, the existence of the 
latter being wholly dependent upon the discovery 
of a certain recondite quality in tlie former. 

Inflammable material has been employed in 
warfare from remotest antiquity ; sulphur and 
resinous gums were the ingredients of some, and 
naphtha and bituminous substances with nitre of 
other, of the mixtures known to the ancients ns 
‘Greek fire,’ ‘ wild-fire,’ or ‘iledea’s oil;’ but the 
vessels in which these inflammable compound.s 
were deflagrated cannot properly be tenned fire- 
arms. 

A weapon of the pyrotechnicnl specie.s was 
developed by some of the eastern nations, and is 
said to have been used extensively until the loth 
century for the frigldening of horses and cattle 
on pillaging _ expeditions and in warfare. The 
wcanon was in constniction .similar to a ‘ Roman 
candle’ of the pyrotechnists, the inflammable 
filling of Grecian wax and metal filings being- 
alteniated with layers of gunpowder and b.alls of 
tow mixed with sulphur ; the weapon was lighted 
at the mnzr.lo, and as the ‘filling ’ burned down, the 
balls were shot out by the gunpowder immediately 
beneatli them. 


The knowledge of gunpowder and firearms wav 
be presumed to have extended in a westerly 
direction through the Arabs, who used them in the 
8th century under the name of ‘ manjaniks,’ and 
introduced them into Spain in the 13th centmy. 
Seville was defended in 1247 by cannon throning 
stones; Niebla in 1259; and in 1273 Abu ynsm" 
employed eannon firing stone balls at the siege of 
Sidi-Moussa, near Algiera. Ghent possessed a small 
cannon in 1313, and Florence ordered e.annon 
and iron balls about 1325. In Germany, Amherg 
possessed a cannon in 1301, and in 1327 tlie English 
employed some Hainaitlters, who used cannon for 
King Edward III. against the Scotch. (lannon 
were used in 1339 at (Jambrai, in 1340 at Jlirepoi.x, 
in 1345 at Monsdgur, in 1346 at Crecy. In 1350 
some North German knights armed themselves 
with iron guns, and in 1365 Einbeck was veiy 
effectually defended with the aid of firearms. 

Different countries had different names for these 
early firearms — in Italy ‘bombardo,’ in France 
‘ quenon,’ in Germany ‘ buchsen,’ in the Netherlands 
‘ vogheleer,’ jn England ‘ crackeys ’ or ‘engynne.s’ 
of war ; but it w.as not until the 15th eentury that 
firearms were classified and named accordingly. 
Bombards were short, capacious vessels, froni 
which stone balls were shot with small charges to 
a short distance and at considerable elevation ; 
they were essentially the parents of the present 
bombs or mortars. The cannon (cnmio, -‘a reed’), 
on the other h.and, were, for some time at le.ist, 
of extremely small bore, scarcely larger than 
muskets of the 18th century; the.y drscharged 
leaden bullets, and would have probably been ri'cd 
as hand-weapons but for their .cumbrous and 
heavy workmanship, which necessitated small 
carriages. Arms of this description are dorrbtlcss 
those referred to as h.aving been brought hy 
Richard II. to the siege of St Male, to the nrimher 
of 400 pieces, where they are .said to have kept up 
an incessant lire day and night on the town without 
success. 



Fig. 1. 

a (from tlie Chroniqnes de St Penis), 14tli century ; i, tpuiliwl 
of the 15th century’ (from Froissart); c, cannon of tlie 15l*i 
century (from Les I'lglies de Charles yjl.). 


All the.so early firearms were usiially loaded to 
the muzzle, and fired at an cxtreinc angle. 
Charles V. classed mortars sej>arately,_ nroiintcil 
cannon upon carriages, addeil tnrnnions, atm 
eftcctod otlrcr improvenient-s in his artillery, winch 
con.sistcd of cannon ; great, bastard, and biiwII 
eulverins ; falcons and fnlconet.e. I’he clasBification 
of fireanns led to the dcveloimicnt of various ty|H-s 
to be used for specific purposes, and an invention 
which ellected a gi'eat improvement to one type 
was useless or inapiilic.able to another. Cannon m 
120 tons and pocKet-pistoIs of 4 ounces, although 
they have a common origin, h.ave not a eomnmn 
history. Cannon were of wrought iron, built up 
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Ijy the handicraft of the smith, of rods and rings, 
and were used as they left liis forge. Cannon of a 
copper and tin alloy were cast at Augshurg in 1378 ; 
they have since been made of hollowed Blocks of 
stone ; or cylindrical holes, bored in the solid cliffs, 
have been used to fire projectiles, as at Alexandria, 
Constantinople, and Gibraltar; they have been 
made of wood, of rope, of leather, and of papier- 
machd, as well as of almost eveiy pure and alloyed 
metal it is possible to cast or forge. The early 
cannon were chiefly used at sieges, as their weight 
and the badness of the roads, added to the 
inefficiency of the weapons themselves, precluded, 
their advantageous use as field-pieces, and if 
utilised in a pitched battle they were fired but 
once. But on the one hand the development of 
cannon into small portable weapons produced hand 
firearms, and on the other the increase of size and 
weight led to the large weapons so important for 
the defence of fortifications. Of this type the ‘ Mens 
Meg’ of Edinburgh Castle is an early specimen; 
it weighs nearly 4 tons, and fired a stone shot of 
over 300 lb. The powder-chamber is of a less 
diameter than the bore of the cannon, in this 
particular resembling the mortar, and exhibiting 
the reverse of the principle of enlarged powder- 
chamber now employed. Such cannon were made 
at Ghent in the 15th century. 

The culverin, a useful size of cannon, was 
employed generally in England until after the 
Commonwealth. Culverins fired stone shot, iron 

balls, leaden 
bullets, and 
composite 
projectiles 
—a leaden 
jacketing 
being cast 
round un- 
even stones 
to make 
them hea- 
vier, and 
tlie better 
to fit the 

Fig. 2. — German Breech-loading Cannon interior of 
of the IGth century. the cannon. 

Such cul- 
verins and projectiles were made by the black- 
smiths of Deritend, Birmingliam, in the 17th 
century, and were used at the battle of Worcester. 

Field-pieces were not greatly developed until the 
ISth centuiy, when the improved finish of the 
interior allowed of long and uniform ranges, and a 
certain definite accuracy being obtained. Tlie 
breech-loading field artillery are now of a high 
degree of excellence; but whether firing shot or 
shell the limit of power will be found in recoil, as 
is the limit of accuracy in the correctness of the 
aim. 

For defensive purposes, as well as for certain 
oflensive operations, special arms were required 
and constructed : of these the long-barrelled wall- 
pieces for defence ; the ‘ petard,’ and mortars firing 
bars, oblong and sqiiare bullets, for making a 
breach ; explosive shmls and grenades for clearing 
a trench ; grape and chain shot for mowing down 
compact squares of infantry or destroying the 
rigging of battle-ships, are the best known. 
From the ‘orgue de boinbardes,’ another type of 
early firearm, the quick-firing, many-barrelled 
macliine guns have been developed. The earliest 
form of this weapon is the ‘ ribaudequin,’ of 
Italian origin, which consisted of a number of 
small cannon and pikes arranged upon a portable 
caniage ; it was fired but once during an engage- 
ment, and was primarily intended as a defence 
against a cavalry charge. The ‘orgue de bom- 


bardes’ (fig. 3), with more cannon (fired simultane- 
ously) and fewer pikes, succeeded the ribaudequin. 



Further developments survived into the era of 
percussion firearms. 

With the cannon and quick-firing machine guns, 
the improvements have depended less upon the 
ingenuity of inventors than on the achievements of 
mechanical science to accomplish accurate work- 
manship, and work great masses of material as 
skilled workmen can handle smaller pieces. The 
improvements in explosives, in the quality of the 
metal, and in the machinery available, have ren- 
dered possible the production of such immense 
weapons, that the limit of size would appear to 
be rather in the" cost of manufacture and the 
enormous e.xpenditure risked upon the aim, than 
in the inability of modern mechanicians to pro- 
duce still larger and more powerful weapons (see 
Cannon ). 

The development of the hand firearm, on the 
contrary, called for the ingenuity of the handi- 
craftsman, and at first this ingenuity was exercised 
in the combination of a firearm concealed with 
some other weapon, so that its firing unexpectedly 



Fig. 4. — Pistol Battle-axe. 


should produce a consternation ; and for the same 
reason repeating and double-barrelled weapons were 
produced. Fireanns were incorporated with daggere, 
swords, pikes, clubs, maces, axes, and shields; 
and it was the use of these devices by cunning 
warriore that disgusted the knights and led to their 
loss of prestige, and hastened tlie decay of feudal- 
ism. Tjie hand firearms owed their success quite 
as much to the constemation caused by their un- 
expected discharge as to the execution done by 
their projectiles : hence Montaigne wrote in _15S5, 
when the muskets in use were much superior to 
the earlier culverins, that their effect, apart from 
tlie shock caused by the rejiort, was so insignificant 
that he hoped the use or them would be di.scon- 
tiniied. It was as a surprise weapon that Nea- 
politan brigands and French postillions were armed 
with whips, the handles of which were cunningly 
devised and well-hidden pistols. 

The culverin or hand cannon was a small tube of 
i or f inch internal diameter, fi.xed to a straight 
piece of wood or welded to an iron handle. At the 
close of the 15th centurj’ they were extensively useil. 
In 1471 ciilveriners were in the army of Edward lY. 
after his landing at Ravenspiir, Yorkshire ; and 
hand firearms were used at the siege of Berwick 
in 1521. The smallest hand-culverins — about 4 feet 
in length and weighing 15 lb. — were used on horse- 
back ; heavier weapons up to GO lb. weight were used 
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l>y tlie foot-soldiers. The culveiiner W£is attended 
by a ‘varlet’ to aid in firing the piece, which was 
always supported upon a forked rest. The arciuehus 


Fig. 5. — Early Hand-culverin, 

was a smaller and improved culverin, requiring hut 
one man. Grose writes of the equipment or the 
culveriner : ‘ He had, in addition to the unwieldy 
weapon itself, his coarse powder, for loading, in a 
flask ; his fine powder, for priming, in a toudi-hox ; 
his hullets in a leathern hag, -ndtli strings to draw 
to get at them ; whilst in his hand were his musket- 
rest and his burning match.’ 

The touch-hole of the culverin was in late 
patterns placed in the side, instead of on the top 
as with cannon, a flash-pan was added, and early 
in the ICth centniy the seipentin or lever to hold 
the burning match was inrented, and the match- 
lock quickly followed. In the best matchlocks the 
flash-pan was covered with a hinged lid, and theser- 
pentin was foicibly thrown upon the touch powder 
in the flash-pan by a spring ; but in the ordinary 
types the burning slow match was made to descend 
by pulling the lower end of the serpentin towards 
the stock. From the matchlock arquebus came the 
hagbnt, hackbutt, hackenbuse, and the musket, 
which was originally a heavier weapon, and earned 
a double bullet. These early firearms were loaded 
with difficulty ; at Kissingeh in 1036, and at Witten- 
mergen in 1G'38, tlie musketeers fired seven shots in 
eight hours, wliich is accounted for by the fact that 
musketeere were harassed by the opposing cavalry 


The jirclock or flintlock, more common than the 
expensive wheel-lock, was produced in Spain about 
1625, as a cheap substitute for the wheel-lock. In 
the flintlock the hammer or cover-plate to the 
flash-pan is knocked backwards by the blow of the 
flint screwed in the jaws of the cock, and, uncovering 
the priming in the flash-pan, exposes the touch 
powder to the sparks produced by the flint grating 
against the steel face of the hammer. The eaily 
flintlock was clumsy, simple, and inefficient; ft 
is said to have been produced by marauders, to 
whom the burning match of the arquebus w.as 
dangerous as betraying their presence ; and, roughly 
made, it did not answer as a military weapon so 



Fig. G.— E.ivly 3Iatchlock-gun. 

and .arciiers, and tiiat the loading had to be eflected 
whilst the forked-rest w.as attaclied to the wrist by 
a short thong, and the soldier ‘ in skirmish doth 
cimrge his mnsquet afresh, and train his forke or 
stafle .after him.’ The matches of .slow buniing 
fuse, even when carried in the hat, or in a per- 
forated metal case at the girdle, g.ave much trouble, 
especially in wet and foggy weather, and at the 
battle of Dunbar (IGoO) the English musketeers 
were unable to retain tlieir fire on account of the 
we.ather. The tchcrl-lock originated from a gun in 
which pieces of pyrites were placed near tlie flash- 
pan, and the igniting spark was produced by the 
friction of a file nibbed against them. In the wheel- 
lock the flint is held in tlie flash-pan by a spring 
pi'C'-‘-iiig against the opposite extremity of tlie lever 
to the one in which the flint is fixed ; in the flash- 
pan is a grooved wheel with serrated edges, whicliis 
rapidly rot.ated by a chain and flat or V spring, or 
as is the dnim of a watch. The wheel was wound 
up as in a watch, with a mov.able key, and w.-ls 
released upon the trigger being pulled; its rapid 
rotation against the flint firmly pressing upon it 
jiiodnced a stream of sparks instantlv, and made 
Ignition more certain. The wheel-lock was pro- 
duced in Genii.any early in the latter half of the 
IGth century, .and with its introduction the use of 
firearms for sporting purposes became more general. 


Kg. 7. 

French Flintlock Breech-loader, 18th century. 

well as the matchlock. Improvements^ in the 
latter half of the 17th century c.au«ed its more 
general adoption. It was common in the Hetlicr- 
lands, and was introduced into the English army m 
the leign of 'William III., and remained in u'-o 
until 1840; the last firelocks supplied to the British 
government were for use abroad, and wore_ nmdo 
in 1842. The firelock or flintlock musket is still 
an article of commeice, .as it c.an be used whoievcr 
there is a .supply of powder and lead. The flint- 
lock in its highest degree of perfection was niaiiii- 
factuied in London as a double sporting wc.apon nt 
the beginning of the 19th centurj'. 

Pistols weie developed from the sinalj haim 
cannon termed ‘ poitrinal,’ and were made in MIO 
by Camillio 'V'ettelli at Kstoia. They were u‘-ca 
as concealed weapons, the German Hitters being the 
firet to adopt them for milit.an' purposes. At the 
battle of Eenty in 1554 the liittcrs defeated the 
French through a manoeuvre tenned ‘caracole, m 
which the pistols played the most important lok- 
The pistols, from having short bannls and heap’i 
clumsy butts, improved into successful cav.alry 
arms when furnished with wheel-Iopks, and they 
were generally adopted as an auxiliary weapon- 
Double and four-baiTelled pistols were common in 
the IStli century, and the revolving pistol, terineo 
the ‘pepper-bo.v,’ preceded the introduction of tlie 
modern revolver by Colonel Colt (see llEVOliVIiK). 

As a triumpli of handicraft and exact woiKiimn- 
ship the duelling pistol is without a ’ 
and the twenty-pace pistols firing a large bimrt 
with a small charge of powder, as made in 1 nn’ 
at the present time, are not to be equalled as 
we.apons of precision by any fire.ann c.xtant. Die 
revolver has .sujiersedcd the piftol entirely 
military and police imqioses in civilised coiintneb 
but the revolver will in its turn have to make vaj 
for a magazine or repeating pistol. 

_ Many of tlie early cannon hand-forged 
rings and ban; were breech-loading, the eyrten 
employed being that of the movable brecch-Weet) 
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secured in position during the discharge by hammer- 
driven -wedges ; or a through pin uniting the block 
•with the breech frame of the cannon. Such 
■^veapons date from the 14th centuiy, and similar 
weapons formed part of the equipment of the Mary 
Bose., which foundered about 1545. Small-arms 
intended for tbe use of illustrious persons were 
occasionally made breech-loading. In the Tower 
collection is a musket which closely resembles the 
modern Snider in its breech mechanism, and this 
remarkable specimen of an efficient breech-loader 
is said to have belonged to Henry VIII., whilst 
several other varieties of arms having a movable 
breech-block were made prior to his reign. Small- 
arms and cannon with detachable breech-plugs — 
in which the charge was placed and fired — were 
made in the 16th centuiy, and before its close 
breech-loaders with hinged barrels had been intro- 
duced. The hinge was usually at the joint, as 
in the weapon illustrated (fig. 7), and not a 
couple of inches forward of it, as in the Lefaucheux 
and other modem developments of the sporting 
gun. The 17th and 18th centuries were particu- 
larly prolific in the production of breech-ioading 
mechanisms, but, owing to the absence of a car- 
tridge containing its own ignition, none were suc- 
cessful until revived after the introduction of the 
percussion cap. 

Amongst the early manufacturers of ams who 
aided the development by their handicraft or in- 
vention the Italian and Spanish smiths deserve 
mention ; the accurately forged barrels of Nicolas 
Bis, and the fine workmanship on the pistols of the 
Comminazzo family, cannot be surpassed. Kollner 
of Vienna, and Kotter of Nuremberg, produced 
rifling ; and Lazarino, Dax, and Nereiter improved 
the aiipearance and handiness, and added to the 
utility of firearms by minor inventions. The wheel- 
locks were neither manufactured nor used exten- 
sively out of Germany and Italy, but the Saxon 
collection in the Dresden Museum indicates the 
importance with which the invention was once 
regarded. The most curious arms were manufac- 
tured in Paris, Amsterdam, Hanover, Li5ge, and 
Lisbon, and later at the Moscow arsenal. 

That necessity is the mother of invention has 
never been more truthfully demonstrated than by 
the development of firearms. The wars in Flandeiu 
and Germany during the middle ages quickened 
the genius of their inventors and improved the 
skill of their armourers; just as the tension in mid- 
Europe since the wav of 1870-71 has given to France 
and Germany the finest repeating rifles and best 
artillery; whilst the leisure and taste of the 
Englishman has called for the finest sporting 
weapons. The invention of rifling in Germany in 
the loth century led to the development of weapons 
of precision, the highest degree of accuracy being 
attained by a heavy muzzle-loading small-bore 
rifle with a high trajectory. The requirements of 
the military firearm — lightness, ease and quickness 
of manipulation, extreme range and great velocity, 
have led to the sacrifice of precision for the advan- 
tages possessed by light breech-loading arms (see 
Breech-loadixg, and Kii'les). 

Of the inventions which have been applicable to 
all firearms the most important has to do with the 
ignition of the charge of explosive. Fulminating 
or detonating powdera were made by the French 
chemists of the 18th centurt'; and about 1800 an 
Englishman, benefiting by tlieir e.xperiments, pro- 
duced a highly sensitive explosive, composed of 
fulminate of mercuiy and salti)etre, which possessed 
all the requisite qualities of a priming powder 
for the flintlock firearms. In 1807 Alexander J. 
Forsyth, aScottish clergj-man, patented the applica- 
tion of the detonating principle for exploding gun- 
powder in firearms. Many inventore claimed the 


copper percussion-cap which followed and was 
first made in England in 1818, its introduction 
leading to the abandonment of the firelock. The 
expansive bullet, invented by Greener 'and im- 
proved by hlinie, increased the range and- accuracy 
of rifles, and made an accurate breech-loading rifle 
possible. _ The cartridge-ease containing its own 
means of ignition, or the percussion-cap, isaFrencli 
invention improved by Lefaucheux, Lancaster, 
Needham, Pottet, and others, and to it is due the 
success of modern breech-loading small-arms, this 
cartridge-case of solid dra-nm brass being used for 
all fiuiek-firing machine guns and some of the 
smaller cannon. The expansion of the case at the 
moment of discharge causes it to act as an obturator 
and block all escape of gas into the breech-loading 
mechanism, whilst its contraction after firing 
admits of its being -(vithdrawn with ease. 

Sporting firearms consist of the shot-gun and the 
rifle for large game shooting. The use of hail-shot 
became general in Germany in the 16th century, and 
with the introduction of the wheel-lock the use of 
the arquebus for sporting purposes became more 
common. The earliest double-barrelled guns w-ere 
made for military purposes, but sporting guns with 
t-wo barrels side by side were made in Italy in the 
17th century, and the art of shooting on the w'ing 
was fimt practised about 1580. The introduc- 
tion of better forged barrels in the latter half 
of the 18th centuiy made a light double-barrelled 
fowling-piece a possibility, and since then shot- 
gun barrels made of iron and steel fragments 
(1798) and twisted scelps (1806) have increased in 
strength and lightness. Old horseshoe nails and 
scraps of iron and steel were made into shot-gun 
barrels; but after 1850 new metal was employed 
and is now preferred. As the fowling-piece with 
hand-welded bairels made of twisted rods became 
more general, the supremacy of continental gun- 
makers over the English was lessened, and early 
in the present centuiy the improvements made 
^ Manton, Nock, Cook, Egg, and others placed 
English guns ahead of all competitoi-s. The 
French invention of composite cartridge-case and 
breech-loading was turnecf to practical account by 
the English, who have unceasingly improved upon 
the original idea. In addition to the breech- 
loading mechanism, the shot-gun has been im- 
proved in range by the use of choke-boring — i.e. the 
constriction of the banel at the muzzle ; in safet 3 ', 
by the rebounding lock, which again has been 
superseded by various hammerless locks, or arrange- 
ment of the firing mechanism within the head of 
the gun ; and in self-ejecting mechanism. See 
Breech-loading ; also Gun (Sporting). 

The sporting rifle is a tj’pe of fireai-m evolved 
from the wheel-lock hunting weapons of Germanj*. 
Its production is proof of the adaptability of fire- 
arms to special needs; the desiderata of a weapon 
for large game hunting include the quick firing of 
a second shot, and a paralysing eflect from the 
penetration of the bullet. The repeating rifle can- 
not be twice fired as quickly as the double rifle, and 
length of range with a light ammunition and con- 
tinuous quick firing are points sought in a militaiy 
weapon. Precision is dependent upon the weight 
of the projectile being sufficient to maintain the 
direction imparted to it during its passage through 
the barrel. The bullet is helped to do this by 
the rifling giving the projectile a rotary^ motion, 
which equalises irregularities in the bullet, ami 
lessens its tendency to deflect. The greater 
the velocity, the less quickly must the rifling 
turn; but with improved solid bullets, covered 
irith nickel or steel, it is possible to get tlie 
bullet to grip the rifling at a velocity of 20M 
feet per second, and a complete turn is made in 
ten inches, in which case the bullet has a double 
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rotary motion and takes a cor]cscrew_ flight. Tlie 
modem sporting or express lifle, as it is termed, 
fires a holloiv expansive bullet at a high velocity 
for a few hundred yards, accuracy and range being 
sacrificed to force at impact. The average muzzle 
velocity of the military nfle is 1500 feet per second, 
of the express 2000 feet per second ; and although 
with new ammunition and improved explosives the 
latest military rifle attains this initial velocity, the 
force of the ‘bullet on impact does not approach 
that of the sporting rifle projectile. The smallest 
sporting rifle fires a bullet of about 120 gi'ains, and 
the largest a bullet of 1600 gi-ains (see Rifles). 
Firearms are also used for a variety of secondary 
purposes : for the firing of signal shells at sea (in 
lieu of rockets ), shooting oil-filled vessels from ships 
to prevent the breaking of the waves in stonny 
weather, for firing harpoons with a line attached, 
as used in whale and narwhal fishing, iS:c. 

In the manufacture of early firearms the smith 
was the first and last workman. The Italians were 
amongst the first to ornament firearms, and finish 
them ny chiselling, chasing, and engraidng, as the 
Spaniards were amongst the first to supplement 
the work oi the smith by filing and smoothing the 
exterior of the weapons, and polishing the interior 
of the barrels. For the last three centuries the 
most skilled handicraftsmen of Europe have been 
employed in the making or beautifying of firearms, 
and at the present day the manufacture of sporting 
guns remains essentially a handicraft, the mechani- 
cal processes having but lightened the labour of the 
workman, not superseded Iiim. Some 20,000 work- 
men are now employed in Europe in the manu- 
facture of sporting guns, the chief centres being 
Birmingham, Li6ge, and Prague, whilst the machine 
factories of Europe, togetlier with the government 
areenals engaged in making small-arms, employ a 
much larger number. In addition to the places 
mentioned, at Suhl, St Etienne, Steyr, and Tula, 
and at Springfield, Hartford, and elsewhere in the 
United States, large numbers of firearms are made 
yearly. The idea of making army muskets with 
interchangeable parts originated, with the French 
about a centui^' ago, but the only successful result 
was the ‘drop forging’ or stamping out of the 
various limbs, and about 1797 miitney made 
some 10,000 muskets in America from stampings, 
and used improved machinery in finishing tlie 
parts. 

The perfecting of the machinery for the manu- 
facture of interchangeable arms is the work of 
Hall, of Harper’s Ferry, U.S., whose system was 
adojited in government workshops in 1818 ; and of 
Blanchard, whoso improved lathes produced inter- 
changeable stocks. The system of making lirearms 
by niachinerv was introiluced into England in 
1856, since which date many futile attempts have 
been made in various countries to produce fine 
sporting arms wholly by macliinery. 

The improvements immediately sought in fire- 
arms are such as will tend to simplify or strengthen 
the brecch-loading mechanism (see 'Breech-load- 
ING), and to strengthen .and at the saine time 
lighten tlie barrel ; the discovery of a material 
stiongor tlian steel ; and .such inventions as will 
increase the range or precision of the weapon or 
lessen it.s recoil. For the capabilities of various 
weapons, sec C.axxoE, Rifles, Revolvers, &c. 

The best military small-arms — rifles — arc avail- 
able to a renge of 2000 yards, ami the bast express 
to .OOO yards. A match-rifle will fire with a mean 
deviation of 1 175 feet or less at 1000 yards range, and 
a shot-gun will put upw.ards of two-tliirds of its 
charge of shot into a circle thirty inches in 
diameter at 40 yards r.angc, and the la^t shot of the 
charge will not be more than ten feet behind tlie 
first one that reaches the target at that distance. 


The killing range of the average shot-gun is alxiut 
45 yards, of wild-fowling guns with sw.an shot 140 
yards. After the pulling of the trigger, until the 
charge of shot readies the muzzle, ‘007 of a second 
elapses, and T3 before the shot, having passed the 
muzzle, strikes the target 120 feet distant. 

For the Cisrly history of firearms, see Grose’s Slililari) 
Antiquities; Wilkinson, Engines of IFar (1841); Greener, 
The Gun and its Ecvciojment (1881). For modem 
arms, J. H. Walsh (‘Stonehenge’), il/bdcra Sportsman’s 
Gun and Rifle (1882-84), and Weapons of ll'nr (1885); 
Greener, The Gun (1889 edition), and Shot-guns {ISSS). 
For firearms manufacture, Brandeis, Modems Gcivckr- 
Fahrikation; and Greener, The Gun. 

Proving of Firearjis, in Law. All weapons 
manufactured or ofi’ered for s.ale in England must 
be proved either at one of the government proof- 
houses in England or at the Banc d’Epreuve at Liege. 
A royal charter granted in 1637 to the London 
gunmakers g.ave them poweis to search for and 
prove and mark all manner of hand-guns, great and 
small daggs, and pistols. The several statutes of 
1813, 1819, and 1855 rendering the proving of firc- 
anns compulsoiy have been supereeded by the 
Gun-baYvel Proof Act, 1868 (31 and 32 vict.), 
regulating the duties and powers of the proof- 
houses in London and Bimiingham (the only two 
in England). By this statute the forging or 
counterfeiting of the proof-marks or stamps is 
treated as a misdemeanour punishable by imprison- 
ment for not more tlian two yearn ; and a fine of 
£20 is imposed on any peison selling or expo.ring 
for sale baivels not duly proved, or exporting or 
importing barrels with forged proof-marks. These 
penalties are to be levied on conviction before two 
justices or a metropolitan or stipendiary magistrate. 
The statute does not extend to Scotland or to' 
Ireland, and arms manufactured for Her Jlaje.'ty 
are exempted from its operation. 

The introduction of new and more powerful 
explosives and guns of improved types has ncccs-'i- 
tated changes in the proof-house tests. The mo«t 
important provides that weapons shall be tested 
with such explosives and projectiles as those with 
which thej’ will be charged in actual use. Until 
April 1888, both shot-guns and rifles were tested 
with fixed charges of common gunpowder and 
leaden bullets. 

Fireball is the popular name of projectiles, 
other than rockets, which are used for incendiary or 
illuminating purposes. They are more_ 1’™!’®,“-'' 
e.alled carcasses, or r/round and parachute Umt-baUs. 
Tiie carc.oss is a thick shell filled with fiercely burn- 
ing composition, and having large holes, or yents, 
out of which this streams. The ground light-ball is 
filled with brightly burning composition, and burns 
on the ground. The parachute shell is tired from 
a mortar, and fuzed so as to open in the am nnu 
support, by means of a parachute packed n'hjp 
it, a pan of brightly burning composition. Uuj 
electric light has superaeded these last two, ami 
the rocket the first. — For another kind of fireliaii, 
see Lightning. 

Firebotc, the right of a tenant, according to 
English law, to cut wood on the estate for the ]>«i- 
pose of fuel. See Estover. 

FircclJiy is the variety of clay which is n‘-cd 
for the manufacture of firebricks, gas-rctoriN 
crucibles, glass pots, chimney-pilic^i am! o’!'" 
articles, most of which require to resist uic aoiio 
of high and long-continued heat. Ordinaiy nr • 
clay is cliiefly found in beds not usually n'"f 
exceeding two feet in thickne-ss, ’’'O OO' ,' 
measurc-s, interstratified witli scams of coal a 
other rocks. In the Britisli Islands it ' 

largely worlied about Glasgow, Newca«tIe-oji- Ji > 
and Stourbridge in 'Worce.sterehire, at which 
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E lace it is said to have been discovered about 1555 
y some wandering glassmakers from Lorraine. 
But it occurs, more or less, in most places Avhere 
true coal is found. It is mined in Germanj', Bel- 
gium, France, the United States, and other countries. 
Stourbridge fireclay, owing to its excellent quality, 
is largely exported to foreign countries, as well as 
bricks and other objects made of it. Refractory 
clays are found, though more rarely, in other forma- 
tions besides the coal-measures. For example, some 
of Tertiary age found in Dorsetshire and Devon- 
shire are made into firebricks. The following 
table shows the principal constituents of fireclay : 


Silica 

No. 1. 

.. C5-10 

No. 2. 

5M0 

No. 3. 

59-49 

No. 4. 

53-52 

No. 5. 

64*20 

Alumina 

22-22 

31-35 

28 ‘95 

33-CS 

33*80 

Potash 

.. -18 



trace 

trace 

Lime 

.. -14 

I'ie 

trace 

■76 

trace 

Magnesia 

.. ‘IS 

1-54 


•14 

*02 

Oxide of Iron . . . . 

.. 1*92 

4-63 

1*05 

•52 

*01 

Water. 

.. 9-28 1 

|- 10-47 

11-05 

11-34 

10*86 

Organic Matter. . . 

.. *58 1 
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No. I, Stourbridge; No. 2, Newcastle-on-Tyne ; 
No. 3, Gartsherrie, Scotland ; No. 4, Poole, Dorset- 
shire ; No. 5, Morgantown, West Virginia, United 
States. See Clay. 

Fireclays from the same locality often differ con- 
siderably in their composition and quality. Some 
of the Newcastle clays, for example, contain from 
.70 to 80 per cent, of silica with from 9 to 18 per 
cent, of alumina. A high percentage of silica and 
alumina together (their relative proportions being 
comparatively immaterial ) and small quantities of 
alkaline substances and oxide of iron constitute a 
refractory fireclay. If not small in amount, alka- 
line bodies in the clay tend to make it easily 
fusible, so that bricks formed of it are apt to soften 
and yield in a furnace. Fireclays are generally 
yellow in colour after being fired in the kiln. No 
very sharp line of distinction can be drawn between 
hard infusible claj's and softer marly clays used for 
terra-cotta, garden vases, and some kinds of house 
bricks. In districts where fireclay is abundant 
composition bricks for ordinary building purposes 
are partly made of it. For furnace-building 
materials which resist the action of a very intense 
heat, such as dinas and bauxite bricks, see Brick- 
JIAKINO. Powdered flint, as well as chrome iron 
ore, is likewise used for furnace bricks. 

Firedamp is the miners’ term applied to light 
carburetted hydrogen or coal-gas when it issues 
from crevices in coal-mines (see Gas). These 
crevices are named ‘blowers’ by the minere, and 
are evidently the outlets of gas that exists in a 
compressed state in pores and cavities in the coal. 
The issue of the gas is in some cases audible, and 
on ajrplying a light it burns as a jet of flame. 
When mixed with air in proportions between 
J to of its volume the mixture is explosive, 
pi'oducing disaster's that are too well known. The 
researches of Mr Galloway and other's have shown 
that the gas is only one of the factors producing 
the worst catastrophes. A comparatively small 
explosion of gas stirs up any coal-dust that may 
be lying on ledges, or on the floor of roads and 
workrtrgs, each particle of dirst Ls fired, and the 
combined result is like the firing of grains of gtrn- 
powder. 

Fii'C-ciiginc, Fire-escape. See Fire. 

Firefly, a name applied to many ‘phosphor- 
escent’ insects, which are all included within the 
order Coleontera, or beetles. Some of them 
(among the iSlaters) give forth a steady light, and 
these rrray be distinguished as fireflies proper from 
the Glow-worms ( q. v. ) and ‘ lightning-bugs ‘ ( among 
the Lampyrids), which flash light intermittently. 
In the phos2>h orescent Elateridre, furthermore, the 
production of light has its seat more anteriorly 
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than in the Lampyi-idm, where it is abdominal. 
As the Lampyrids will be discussed under Glow- 
worm, only the Elaterid fireflies need be noticed 
here. 

The most brilliant fireflies are species of Pyro- 
phonis, most at home in tropical America. One 
form — Pyroplioms noctilitcus — common in the West 
Indies and Brazil, attains a length of about an inch 
and a half, and has a dai'k i-usty-brown colour. 
On the upper surface of 
the first ring of the thorax 
are two yellowish oval 
spots, which are brilli- 
antly luminous during the 
nocturnal activity of the 
beetle, while on the first 
ring of the abdomen a 
still brighter organ is 
situated. Even the eggs 
are luminous, and excised IfSm 

portions placed in a damp 
chamber remain func- ay 

tional for two or three 


situated. “ Even the eggs IPMMSwlBlf] 
are luminous, and excised 
portions placed in a damp 
chamber remain func- 
tional ^ for tiTO or tliree 

are pecial modificarions 

of the epidermic (to/m- noctiluciis) in 

dcvnixs] cells, Avhich ave burrow of mole-cricket, 
disposed in two layers, showing the two oval 
of which the outer alone phosphorescent organs on 
is luminous, while the the thorax, 
inner contains masses of 

■waste products, and is riddled by air-tubes. The 
luminosity depends on a process of oxidation ; 
the oxygen is supplied by the tracheae, and 
the brilliancy varies with the respiratory activity, 
being (according to Heinemann) only indirectly 
affected by the nervous system. What the sub- 
stance oxidised really is remains undiscovered. 
On the sleeping or entirely passive insect^ a soft 
light may be observed ; the_ real blaze is only 
exhibited during active respiration, and niay be 
exaggerated experimentally by blowing in an 
extra supply of oxygen. Dubois’s exiieriments 
seem to show that the fireflies utilise their phos- 
phorescence to guide their steps. 

The light of these living lamps, or cimtjos, as 
the Mexicans call them, has frequently saved a 
traveller’s life ; the Indians ' travel in the night 
with fireflies fastened to their hands and feet, and 
spin, weave, paint, and dance by their light,’ and 
they are often used for decorative purposes. A 
few of them in a glass vessel give light enough to 
read by, and when not wanted for any such pur- 
pose they may be set to catch mosquitoes in tlie 
house. In Vera Graz, according to C. F. Holder, 
the Pyrophori are so commonly used as toilet onia- 
ments that they form an important article of 
trade. The natives lure them by means of lights 
waved on the end of sticks, and catch them in nets. 

‘ They are then placed in a box covered -svith a wire 
netting, bathed twice a day in tepid water, and at 
night fed with sugar-cane.’ 

See Glow-worm, PHOsraoRESCEXCE -, C. F. Holder, 
i Living Lights (Lond. 1887); E. Hnbois, Lcs LlaKridcs 
liimincux (Meulan, 188G); F. F. Moore, LirefiUs and 
Mosquitoes (Lend. 1888) ; and numerous papers quoted 
by Holder. For a derailed account of the anatomy and 
iihysiolog}’ of PjTophori, see C. Heinemann, Archiv. f. 
mihr. Anat. XXVII. (1886), pp. 296-382. 

Fire-insurance. See Ixsurasce. 

Firelock. See Firearms. 

Fircnznola, Agkolo, Italian miter, was born 
at Florence, 28th September 1493. Having studied 
law at Siena and Perugia, he began to practise as 
an advocate in Borne. But in a few years be en- 
rolled himself in the monastic order of I allombrosa. 


onimon Firefly (Pyro- 
phorus noctilucus) in 
burrow of mole-cricket, 
showing the two oval 
phosphorescent organs on 
the thorax. 
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On the death of Clement VII. he left Rome, and 
finally hecaine ahhot of Prato, where, or at Rome, 
he died before 1548. His chief works are a spirited 
paraphrase of the Golden Ass of Apuleius, a work 
in close imitation of the Decameron, a eulogistic 
discussion concerning the charms of the fair sex, 
a couple of comedies, and some poems. Firen- 
zuola’s works are distinguished for the classic 
elegance of their style, as well as notorious for 
their licentiousness. The best collected edition is 
one published at Florence (2 vols. 1848). 

Fire-raisill.!f» in the law of Scotland, is the 
equivalent term for Arson (q.v.) in England. 

Firc-sllipj a vessel, usually an old pne, filled 
with combustibles, sent in among a hostile squad- 
ron, and tliere fired, in the hope of destroying 
some of the ships, or at least of producing great 
confusion. Livy mentions the use of .such by the 
Rhodians, IflO B.C. Earliest in modern times, so far 
as known, they wore employed by the Dutch in the 
Scheldt during the war of independence in the 
Netherlands, and sliortlj*^ after by the English, in 
1588, against the Spanish Armada. Lord Dnndon.ald 
Iq.v.) employed them against the French in 1809 ; 
and the Chinese tried them against the British 
fleet before Canton in 1857, but unsuccessfully. 
The sendee of naidgating one of these ships into 
the midst of an enemy, there firing it, and then 
attempting to escape, is always fraught with great 
risk or failure and disaster. 

Fireworks# See Pyroteciiny. 

Firislita. See Ferishtaii. 

Firkin (dim. from four), an old measure of 
capacity containing 9 gallons (old ale and beer 
measure). But previous to the year 1803 it had 
two values, being estimated at 8 gallons in old ale 
measure, and at 9 in old beer measure. The 
firkin is equivalent to 91 imperial gallons. The 
name is also applied to a small wooden cask, ns for 
butter. This contains 56 lb. 

Firlot (from /our), an old Scottish diy measure, 
of which there were four in a Boll (q.v.). Though 
differing in value for different substances and 

g laces, its relation to the boll remained invariable, 
ee Peck. 

Firm, See Partnership. 

Firmament, a word formerly used to signify 
the v.ault of he.aven. The term found its way into 
English from the Vulgate, which renders the Sep- 
tungint stcrcoma, and the Hebrew rakia, by the 
'Lntm fnnamentum (Gen. i. G). R.akia (from the 
verb rn/.-a, ‘to beat or strike out’) signifies whatever 
is expanded or stretched out, and was specially 
employed by the Hebrews to denote the hemisphere 
above the earth, compared (Exod. xxiv. 10) to a 
splendid and pellucid sapphire. Elsewlierc ( Ezek. i. 
22-26) it is .spoken of figuratively as that on which 
the tlirone of the Most High is placed. Hence it 
follows that the notions of solidity and expansion 
were both contained in the Hebrew conception of 
the firmament. The blue ethereal sky was regarded 
as a solid crystal sphere, to wliich the stars were 
fixed (comp.are the calo affixa sidcra of Pliny, 
ii. 39 and xviih 57), and which was constantly 
revolving, aam-ing them with it. This spherc or 
firmament divided ‘ the wateis which were under 
the fiimaiiient from the waters which were above 
the firmament;' and the theory of the phenomena 
of rain, &c. was that there were ‘ windows in 
heaven’— i.c. in the firmament, through whicli, 
when opened, the waters that were above the fir- 
mament do.sccndcd. ‘ Tlio same day were all the 
fountains of the groat deep broken up, and the 
windows of he.aven were opened’ (Gen. vii. 11). 
The view entertained by the Greeks .and other 
early nations was cs=cntia]ly the same. In the 


progress of astronomical observations it avas found 
that many of the heavenly bodies had independent 
motions, inconsistent with the notion of their being 
fixed to one sphere or firmament. Then the 
number of crj'stalline spheres avas indefinitely 
increased, each body that was clearly independent 
of the rest haying one assigned to it, till a complex 
system was introduced, 'capable of being fully 
understood only by the philosoiihers who formed 
it (see Ptolejiaic System ). It was long before 
men conceived the idea of the possibility of a 
body being maintained in motion in space without 
a fixed support, and, considering the number of 
phenomena of which the hj'pothesis of a crystal- 
line firmament offered an apparent explanation, we 
must regard it as having been in its day a curious 
and ingenious speculation. 

Firilirm, a word of Persian origin, signifying 
an order, and used by the Turks to denote any 
official decree emanating from the Ottoman Porte. 
The right of signing any firman relating to affairs 
connected with his special department is e-xercised 
by every minister and member of the divan, but 
tive office, of pleevog a,t tl\e bead of tUe fivieaa the 
tughra — a cipher, or monogi-am, containing the 
names of the sultan and of liis father in interlaced 
lettei's, and which alone gives effect to the decree 
— ^is committed to the hands of a special minister, 
who is called mslidnji-hashi (see S. Lane-Pqole, 
Turkey, in the ‘Story of the Nations’ scries). 
The name applied to such decrees as have been 
signed by the sultan himself is liaiti-shcrtf (pro- 
perly Khatt-i sherff). The name firman may al.'^o 
siOTify a more foimal kind of Turkish passport, 
which can only be granted by the sultan or bv_n 
pasha. — A written pel-mission to trade is called in 
India a firman. 

Firilliliy, a town in the French department of 
Loire, 9 miles SW. of St Etienne by rail. Near it 
are rich coal-mines ; and nails and other iron goods, 
ribbons, and buttons are manufactured in large 
quantities. Pop. (1872) 8873; (1886) 12,415. 

Firoln, a genus of free-sivimming marine gas- 
teropods, in the division known as Hoteropoda 
(q.v.). 

Firoznbnd, a town of India, North-west 
Provinces, 24 miles E. of Agra, with numerous 
ruined buildings. Pop. 16,023, two-thirds Hindus, 
who can-y on a little trade. 

Firozpnr, or Ferozepore, a town in the 
Punjab, 34 miles from the left or south-east bank 
of the Sutlej. Founded, it is said, b3' Fjroz Shall 
(1351-87), and at one time a large and jinportant/ 
town, it had sunk into poverty and insignificance 
before it actuallj' came, in 1835, into the possession 
of the English. Since then the place 1ms regained 
much of its former consequence, and it poss_es=cs 
the largest aisenal in the Punjab. It contains a 
chm-ch ouilt in memorv of tliose who fell in the 
Sikh wars (1845-46). Pop. (1881, including can- 
tonment 2 miles south, 18,700), 39,570. — I'irozpiir 
district has an area of 2752 sq. m., and a pop- 
(1881) of 650,519 (5-49,253 in 1868). Much ha-s been 
done, since British occupation, to increase the value 
of this once drearj* and desert plain, bj- tree plant- 
ing and otherwise, and now 70 per cent, of tiio 
district is under cultivation. 

Firozslinli, a battlefield in the district of Fbaz- 
pur, 12 miles from the left bank of the Sutlej, 
the .scene of the attack of the British forces, le< 
bv Sir Hugh Gough and Sir Honrj- Hardingc, 
tl'ie Sikh camp, liecciiibcr 21, IS-l.'j. The entrench- 
ments were carried .and the nativc-s routed an 
tavo day.s’ fighting. 

Fir.St-I»01*n (Ileb. bekor, Gr. frototoko^, LFj 
primogenitus), in scriptural u.se, signific-s the nr-- 
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male oftspring, whether of man or of other animals, 
due to the Creator hy the Mosaic law as a recog- 
nition of his supreme dominion. The first-bom 
male, whether of men or of animals, was devoted | 
from the time of birth to God, and the first-born 
male child had to he redeemed one month after 
birth by an offering not exceeding in value fiv'e 
shekels of silver (Exod. xiii. 13), provided the child 
lived longer than that period. The fimt-horn male 
of animals also, whether clean or unclean, was 
equally regarded as devoted to God ; that of clean 
animals, if free from blemish, was to be delivered 
to the priests within twelve months after birth, to 
be sacrificed to the Lord ; nor was it permitted to 
any but the priests to partake of the flesh of such 
victims. If the animal were blemished, it was not 
to be sacrificed, but to be eaten at home. The 
first-born of unclean animals, again, was either to 
be put to death or to be redeemed with the addi- 
tion of one-fifth of its value ; if not redeemed, to be 
sold, and the price given to the priests. By the 
Mosaic law primogeniture had certain privileges 
attached to it, the chief of which were the he.adship 
of the family and a double portion of the inherit- 
ance. Among other nations considerable variety 
existed as to the succession of children to the 
inheritance of, their parent, for the discussion of 
which see the articles Family, Succession, and 
Primogeniture. 

First-fruits (Heb. reshith; Gr. prUtogennc' 
mata, and aparchai ; Lat. primitim), that portion 
of the fruits of the earth and other natural produce 
which, by the usage of the Jews and other ancient 
nations, was offered to God as an acknowledgment 
of his supreme dominion, and as a thanksgiving for 
his bounty. Among 'the Jews the institution of 
firet-fmits comprised both puldic and private offer- 
ings. Of the former the three principal were made 
at the opening of the corn-harvest, at the Feast of 
Pentecost, and at the Feast of Tabernacles. The 
private offerings made by individual Jews were 
a cake of ' the first dough of the j'ear and the 
‘first of all the fraits.’ All these offerings were 
divided into two classes ; Biciirini, comprising the 
various kinds of raw produce, of which, although 
the law seems to contemplate all fruits, seven sorts 
only were considered by the Jewish doctors to fall 
under the obligation of first-fruit offering — viz. 
wheat, barley, grapes, figs, pomegranates, olives, 
and dates ; and Tcrnnioth,^ or the produce of the 
year in the various forms in which it is prepared 
for human use, as wine, wool, bread, oil, date- 
honey, dried onions, and cucumbers. 

Offerings analogous to the Jewish firat-fruits 
became usual veiy early in tlie Christian church, 
as is clear from a passage in Iren.neus, but appear 
to have been merged in the legal provision e.stab- 
Hshed by the emperors. The medieval ecclesiastical 
impost known under the name of pnmiCia: or fii-st- 
fniits, and sometimes of a7umtcs or annalia, was 
entirely different. See Annates. 

Firtb, or Frith, an estiiaiy, from the same 
root as ferry ; Dan. fiord; akin to Lat. port us, 
and Gr. porf 'hmos. For the Norwegian fiords, see 
Norway. 

Firtb, !Mark, bom in 1819 at Sheffield, in 1849 
with his father and brother established there the 
great Norfolk steel-works, whose specialty soon 
became the manufacture of steel ordnance. He 
was a munificent benefactor to his native town, his 
gifts including almshouses (1SG9), .a public park 
(1875), and the Firth College (1879) in connection 
witli univeraity extension (see Sheffield). He 
died 2Stli November 1880. 

Fisc (Lat. fisciis, ‘a wicker-basket’), an old 
term for a prince’s tre.asurj'. The word ‘ fiscal ’ is 
a derivative ; as also Procurator-fiscal (q.v.). 


Fisebart, Johann, one of the most original 
German satirists, known also under the name of 
Hiildrich Elloposkleros, was bom either at Jlainz 
or Strasburg, about the middle of the 16th centuiy. 
He was brought up at Worms, studied law at 
Strasburg, became in 1581 advocate to the Imperial 
Chamber at Spires, and in 1585 bailiff of Forbacli 
near Saarbriicken, where he died in the autumn 
of 1589. Of the veiy numerous writings whic!) 
appeared from 1570 to 1590, partl 5 ' under his own 
and partly under fictitious names, about fifty have 
been proved to be on the whole genuine, though 
disfigured by interpolations. In respect to others, 
however, the aiitliorship is doubtful. His most 
celebrated works are based on foreign models, 
particularly Rabelais, but manifest no servile 
imitation : a free creative genius everywhere works 
plastically on the materials. To this class belong 
Ids Alter Practich Grossmuitcr (1572) ; Affentheur- 
liche GcscMehtschrift vom Leben der Helden Grcmd- 
gutsier, Gargantoa mid Pantagruel (1575); Poda- 
grmnmiseh Trostbiichlcin ( 1577 ) ; and Bienenhorh dcs 
Heyligcn Pbmisehen Tmenschtvarms {1579). These 
writings are wholly satirical. With the most inex- 
haustible humour he lashes, now the eomiptions 
of the clevgjq now the astrological fancies, the dull 
pedantrjq or other follies, public and private, of 
the time. Next to these stands the outrageously 
comic work of Fischart’s — quite original in its 
conception — entitled Flbhhaiz, WcibcHratz (1573). 
Essentially different in its homely and simple tone 
is Das gliickimjft Schiff von Zurich, written in veme, 
and published in 1576. Similar in point of style 
are his Psalmen nnd GcistUche Licdcr (1576). The 
rest of Fischart’s numerous writings, partly in 
prose, partly in verse, are of unequal merit, singu- 
larly varied in style and contents ; but throughout 
all we find the same rich satirical humour, the 
.same warm and genuine feeling for the moral 
foundations of all public and private life — re- 
ligion, fatherland, and the family. His works 
are, moreover, one of the richest sources for 
the maiinei-s of his time. In his treatment of the 
language no German author can be compared with 
Fischart, not even Jean Paul Richter himself. He 
coins new words and turns of expression without 
any regard to analogy, but nevertheless displa 3 's 
the greatest fanejq wit, and erudition in his most 
arbitrary formations. 

See Vilmar, Zvr Litteratw J. Fischaris (2d ed. 1865); 
Von Meuseb-rch’s Fischart-studicn ( edited by Wendeler, 
1879) ; and Gangbofer, Johann Fischart im(i seine 
Verdcutschung dcs Rabelais (1881). 

Fischer, Ernst Kuno Berthold, the son of 
a coiintiy pastor, was born in the Silesian village 
of Sandewalde, Julj’' 23, 1824. From the Posen 
gymnasium he passed to the university of Leipzig, 
where lie attended lectures on pliilology and 
theology ; but after bis first session he went 
to Halle, and here, under the influence of Erd- 
mann and Schaller, becoming interested in philo- 
sophy, he resolved to devote himself to this 
as his life-stud}'. He took his Ph.D. degree 
in 1847, and in 1850 established himself at 
Heidelberg as a privatdocent of philosophy. 
His eloquence and his poetical syniiiathies, in 
addition to his actual knowledge of philosophy, 
now stood Iiim in good stead. Students came in 
flocks to hear him, and his enormous popularity, 
resulting from his enthiisi.asm, deep insight, and 
clearness of exposition, increased steadily. Sud- 
denly, however, in July 1853, presumably because 
of private clnarges of pantheism made against 
the first volume of his History of Modern 
Philosophy, the Baden government without any 
explanation deprived him of his position .os privat- 
docent. During three ye.ars of academic exile that 
followed, Fischer lived quietly with kindred spirits 
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amid the beautiful surroundings of Heidelberg, 
and continued meantime to -work at bis History, 
publisbing between 1853 and 1856 tbe volumes on 
Spinoza, Leibnitz, and Bacon. In 1856 be received 
a call to Ficbte’s old cbair of pbilosopby at Jena ; 
and in Jena lie laboured for sixteen yeai-s. At 
last, in 1872, when Edwiird Zeller succeeded Tren- 
delenburg at Berlin, Fiscber — all practical diffi- 
culties in connection with tbe freedom of lecturing 
having now disappeared — obtained Zeller’s post at 
Heidelberg. 

Fiscber’.s chief work is bis great bistorj’- of 
modern pbilosopby, Gcschiclite dcr N'eiiern Philo- 
sophic (1852-77). It consists of six parts, several 
of which arc subdivided into various volumes, 
'riie parts treat respectively of ( 1 ) tbe Cartesians 
and Spinoza, (2) Leibnitz, (3) Bacon and his suc- 
cessors, (4) Kant, (5) Fichte, (6) Scbelling. 
Fischer’s historical books are for modern philo- 
sophy what Zeller’s are for old-world systems. 
His other great philosophical achievement is bis 
System dcr Logil: iind Metaphysik ( 1852 ; new ed. 
1865), in which, while he adheres in the main to 
Hegel’s position, he yet criticises Hegel severely on 
nianj- important points. Of his numerous smaller 
literaiy and philosophical writings the most note- 
worthy is a Critimic of Kant, which, like Descartes 
and his School, has been translated into English. 
Other works deal with Goethe’s Faust, Goethe’s 
Tphigenia, and Lessing. Fischer is recognised as 
one of the leaders of speculative thought in 
Gemiany. 

Fisli, Hasiilton, American diplomatist, was 
born in_ Now York city in 1808, graduated at 
Columbia, and was admitted to the bar there in 
1830. A '\Yhig in politics, he was elected a con- 
gressman in 1842, heutenant-goveiTior of the state 
in 1847, and governor in 1848. In 1851 he was 
returned to the United States senate, where ho 
acted with the Republican party. He was secretary 
of state under Grant from 1869 to 1877, signing, as 
one of the commissioners, the Washington Treaty 
of 1871, and cariying through the settlement of 
the Alabama Question (q.v.). 

Fisli-cultiirc. See Pisciculture. 

Fislicr, a North American carnivore. See 
Peuan. 

Fislicr, JoHX, Bishop of Rochester, was bom 
about 1469 at Beverley, Yorkshire, and in 1483 
entered Michael-house, Cambridge, of which he 
became a fellow in 1491, and master in 1497. In 
1502 Margaret, Countess of Riclimond ( 1443-1509), 
Henry VII. ’s mother, was led by his virtues and 
learning to make him her chaplain and confc.ssor; 
and in 1503 he was appointed first Lady Margaret 
professor of Divinity. Next year he was elected 
chancellor of the univereity, and consecrated to 
the ECO of Rochester. Thirty vears he laboured 
diligently for the welfare of Ins ilioccse and univer- 
sity. A friend of Moi'c and Erasmus, a man who 
at forty-sL\ began Greek, at fifty Hebrew, ho zeal- 
ously promoted the New Learning, and advocated 
reformation from within ; as zealouslj' both by voice 
and by pen he^resisted the Lutheran schism. So 
early as June 1527 he pronounced firmly against the 
divoroc of Hemy 'NTII. ; and having lent too readv 
an ear to the ‘revelations’ of the Holv Maid o'f 
Kent, Elizabeth B.arlon (q.v.), in IMarch 1534 he 
w.as attainted of _ misprision of treason, and next 
month, for refusing tlie oath of succession, was I 
sent with -More to the Tower. In May 1535 the 
new pone, Paul III., made him a c.ardinal ; Crom- 
well told it to Henry. ‘Yea,’ said the king, ‘is 
bo yet so lusty? 'Well, let the pope send him a 
hat, but I will so provide that he shall wear it 
on Iji.s .shonhlers, for head he shall have none to 
set it on.’ He kept his word. On 17tli June ' 


the old man, worn by sickness and ill-usage, was 
tried for denial of the king’s supremacy ;°on the 
22d, still cheerful and courageous, he was beheaded 
on Tower Hill. His head was set liigh on a pole 
upon London Biidge ; his body, after lying stripped 
naked till nightfall, was buried firet in a neiidi. 
bonring graveyard, and later in the chapel, witliin 
the Tower, of St Peter ad Vincula. In 1886 he 
was beatified. See More (Sir Thomas) ; and tlic 
Rev. T. E. Bridgett’s Life of Blessed John Fisher 
(1888). 

Fisheries. In almost eveiy part of the world 
fishes form some portion of the food of mankind, 
but the 5 ' fomi a much more important part of the 
food-supply in the northern temperate regions than 
in the tropics or the southern hemisphere, and they 
are obtained in enonnously greater abundanee from 
the sea than from inland fresh waters. Hence it 
has become customary by a metaphor to speak of 
the ‘ harvest of the sea.’ It is only within the_ last 
centuiy, if we except the fish-ponds of the medieval 
moncO-steries and the culture of fresh-water lishc-s 
in China, that attempts have been made to control 
tbe conditions under which valuable fishes live 
and multiply. It is impossible in most cases to 
feed and protect aquatic animals with the same 
completeness as domesticated land aninials. The 
cultivation of the former consists chiefly in artifici- 
ally securing the production of large niimhei-s of 
young, then setting them at liberty, and endeav- 
ouring to promote an abundant supply of their 
natural food, to destroy their enemies, and re- 
move all unfavourable conditions. In this way the 
supply of salmon and some other fish and of oysters 
has been in some places largely increased— oysters 
especially in France and Holland, salmon and other 
fish chiefly in the United States. But no exclu- 
sively marine species has yet been successfully 
cultivated on a scale lar^e enough to bo of practical 
importance, and it is stili an open question whether 
scientific methods can be applied to increase the 
supplj' of valuable marine fisli diminished by exces- 
sive fishing. See PISCICULTURE. 

But although marine fishes are produced in enor- 
mous abundance without human aid or forcsiglit, 
the amount of labour and capital required to cap- 
ture them is very large. Sea-going vessels and 
boats are themselves costly machines, and other 
elaborate and expensive machinery has to he 
carried and worked on board of them ; the vessels 
and gear liave to sustain very hard wear; both are 
frequently damaged, the gear being often, and the 
vessels sometimes, lost altogether. The capture 
of fish and their consumption have _ enonnously 
increased in Europe and North America since the 
beginning of the age of steam. This increase n 
duo to the great increase of population, and the 
con.scqiiently increased demand for cheap ana 
palatable food, and to the facility alfordcd by 
the railways for convoying fresh fish to the largo 
inland towns. _ , 

Nearly all the most abundant marine fish on tlic 
coasts of Europe and North America arc valuable 
ns food, some being held in great estimation ns 
delicacies by the rich, othci-s forming a staine food 
of the poor. The chief exceptions are the dog^ 
fishc.s, which are extremely abundant and at lla- 
sanic time of no value as food, althoiigh they are 
occasionally eaten in some placc.s on uio 
The othcr'most valuable marine animals mi tlic 
European coasts arc the lobster, crab, mnyiis i, 
shrimp.s, and prawns among Cm-stacca, and cbrini 
molluscs, chiefly the oy.stcr, though iniis'^cls, clnin 
or scallops, and whelks are of some value. 
in exten.'-ive frc.sh-water lakes, true fresh-vnu 
fi.slicsare of minor importance, but there are scier. 
valuable ‘ .anadromons ’ fi'-h which n'-cend 
a greater or Ic.ss di-itance. The most important 
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these ave the salmon and sea-trout, hut the smelt 
and shad are abundant in some estuaries of Europe, 
and another species of shad (Clwpea sapidissima) is 
abundant and highly valued in America. Eels also 
are largely eaten in Europe, and the sturgeon, 
though rare in Britain, is abundant in some large 
rivers of the Continent. 

The following ave the principal different kinds of 
sea-fishing earned on in the United Kingdom : ( 1 ) 
trawling, (2) line fishing, (3) drift-net fishing, (4) 
seine-net fishing, (5) moored-net fishing, (6) crab 
and lobster fishing, ( 7 ) oyster-dredging. 

( 1 ) Traxuling here means fishing with the beam- 
trawl, which is a triangular bag-like net towed 
along the sea-bottom. The mouth of the trawl- 
net is attached to a frame, consisting of a long 
wooden beam supported by a triangular hoop of iron 
at each end. These trawl-heads, or runners, glide 
along the ground, and raise the beam three to four 
feet above it. The upper side of the net is attached 
to the beam, the sides to the trawl-heads, while the 
lower edge of the mouth of the net is formed b5' a 
thick and heavy rope which is a great deal longer 
than the beam, and thus lies on tlie bottom between 
the irons in a deep curve or bight. As the net is 
towed along, the ground-fish are disturbed, and rise 
above the foot-rope, and, being prevented from 
escaping by the upper side of the net, they are 
swept into its narrow end, where their escape is 
made still more difficult by a constriction of the 
cavity of the net somewhat in front of its closed end. 
The size of the trawl varies according to the size 
of the vessel working it, but for deep-sea fishing the 
beam is 36 to 50 feet long, and the mesh of the net 
is always about 4 indies at the mouth to 14 inch 
at the ‘cod’ end. The trawl is towed by means 
of two ‘bridles,’ which are long ropes of equal 
length attached one to each trawl-head, and a 
very strong, thick rope, the ‘ warp ’ or ‘ rode,’ tlie 
end of which is fastened by a shackle to the two 
bridles. 

The majority of trawling vessels are sailing boats, 
but recently steamem have been used in several 
places, especially in Scotland. The sailing boats 
range from 30 to 80 or even 100 tons regLster. Both 
on the east and south coast they were formerly all 
cutter-rigged ; but this was when the maximum 
size did not exceed 50 tons. The larger vessels on 
the east coast are now ketch-rigged, carrying two 
masts each with gaff sails. On the south-west coast 
there are very few vessels over 50 tons. IMost are 
cutter-rigged ; though some have been converted 
to the other rig, which is much move economical 
in working, and safer in bad weather. The trawl 
is always carried along the rail or bulwarlrs on the 
port quarter, extending from the main rigging or a 
little behind it to the taffrail. When the trawl is 
‘shot,’ it is towed from either the port or starboard 
quarter, according to the wind and tide. On the 
south coast the trawling rope is usually hauled in 
over the bows by a hand-winch, the after-bridle 
being finally wound in by a smaller winch aft. 
But on the east coast the boats are fitted with 
patent capstans by which the rope can be hauled 
m amidships, and these capstans are now almost 
always worked by steam. 

oh the east coast the greater number of trawlers 
belong to Hull, Grimsby, Yarmouth, Lowestoft, and 
Ramsgate. The grounds fished by these are chiefly' 
the Dogger Bank in winter, and the banks off the 
Danish, German, and Dutch coasts in summer. 
In winter each smack usually carries ice and takes 
home her own fish ; but in siimmer the vessels fish 
in fleets, and steam-carriers are employed which 
collect the fish and take it to London or the ea.st 
coast ports. The principal trawling ports in the 
soutli-west are Brixham and Plymouth. Tlie 
trawlere hero fish not in a fleet, but independently' i 


of one another. The autumn and winter fishing is 
carried on off the respective ports, but in spring and 
early summer nearly all the boats fish south of the 
Wolf Rock off Mount’s Bay, or off the north coast 
of Cornwall, which gi-ounds have also been visited 
in spring by a large number of North Sea boats. 
In niany places steam-tngs combine trawling with 
their ordinary' work, shooting their trawls when on 
the lookout for ships. This is the custom witli 
the steam-tugs of Falmouth and Cardiff, the boats 
from the latter place fishing west of Lundy Island. 
There are a ferv trawlers at Tenby, and this kind 
of fishing is also earned on from Whitehaven, 
Fleetwood, Blackpool, Southport, and Liveiqiool, 
the trawling grounds on the north-west coast lying 
between the Isle of Man and the mainland, and 
off the Welsh coast. 

There are no sailing trawlers of large size at any of 
the Scottish fishing ports ; but some smaller boats 
with smaller trawls fish from St Andrews and one 
or two other places. Steam-trawling, however, is 
carried on both 'by' tugs and by' screw-steamers 
entirely devoted to the industiy at Granton and 
Leith, and at Aberdeen. The gi ounds fished by tlie 
Firth of Forth boats extend from the outer part 
of the Firth to 30 or 40 miles east of the Isle of 
May, while the Aberdeen boats fish off the coast of 
Aberdeenshire and in the Moray' Firth. The Firth 
of Forth, St Andrews Bay', and the territorial 
water from Kinnaird Head to the Ord of Caith- 
ness were in 1887 closed against trawling by the 
Scottish Fishei-y Board. In Ireland, Dubliin is 
the centre of a large and important trawling 
fishery', and possesses a fleet of about 50 smacks, 
which are from 30 to 50 tons measurement, and 
cutter-rigged. These boats work between the Isle 
of Man and the Irish coast. Trawling is also 
carried on to some extent in Dingle and Galway 
bays, but not on an ex'tensive scale. Most of 
the grounds mentioned as fished by' trawlers 
are between 30 and 40 fathoms in depth. Occa- 
sionally' trawling is carried on in deeper water, 
even up to 70 fathoms, but the labour of hauling 
in is then considerably increased. Trawling can 
only' be carried on over ground which is fairly' 
level and free from obstiuctions ; over a rough, 
rocky bottom it is, of couree, impossible to 
work a trawl. In fact, one of the principal ex- 
penses in this kind of fishing is the cost of new 
trawl-nets, beams, irons, and rope to replace those 
worn out or lost. Even without accidents the net 
soon wears out, and on the most favourable giuund 
the trawl not uncommonly catches fast in a sunken 
wreck, an isolated rock, or a lost anchor, and is 
either lost or considerably' damaged. 

The principal fish caught in the trawl are all 
kinds of flat-fishes — viz. halibut, turbot, brill, soles, 
plaice, lioimders, dabs, and other less familiar fonns 
called by' different names in different places, such 
as lemon soles or meny soles, megiims, witches; 
also skates and rays, which are bottom-fish of a 
flattened shape but of a different class ; and all 
kinds of round-fish, or, as they are sometimes called, 
white fish, which feed to a great extent on the 
sea-bottom, such as cod, haddock, whiting, pout- 
ing, pollack, coal-fish, hake, ling ; and also other 
miscmlaneous species, as gurnards, red mullet, bass, 
sea-breams, doi-vs, and conger. 

(2) Hooh and line fishing is of two kinds — that 
carried on by hand-lines, and that by long lines. 
Long lines, again, vary in length and the size of 
the hooks, according to the fish sought. Thus, off 
the east coast of Scotland large-sized boats go long 
distances from land to ‘ shoot ’ lines of very great 
length with hooks of large size, and catch cod, 
ling, halibut, skates and rays, turbot and coal-fish 
{Gadus carbonarins). Smaller boats fish at shorter 
distances, with similar lines and smaller hooks, for 
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haddock. This latter fishery is regularly carried 
on all along the east coast of Scotland, and forms 
the principw occupation of the smaller boats. The 
lines are ^ways baited with mussel, and the hooks 
are always baited on shore by the uives and diildren 
of tho fishennen. The baitin" is done in a very 
careful and skilful manner. Each man of_ a crew 
contributes a certain number of lines of his own ; 
each line when ready to go to sea is coiled up in a 
separate basket, made of wickerwork and verj- 
shallow — a creel. All the hooks are laid in the 
centre of the coil, and as they are baited and 
placed in position fresh grass is scattered over them 
and among them, so that the bait remains moist 
until the line is shot. AVlien the ground is reached 
the boat is allowed to sail (or in some cases steam) 
steadily and gently along. A heavy stone attached 
to one end of a line is thrown overboard first, and 
attached to this stone is another line, long enough 
to reach to tlie surface, and fastened at its upper 
end to a flagstaff, buoyed and weighted so as to 
float upright in the water. The line is then taken 
overboard from the boat as she moves along. To 
prevent the hooks catching in the rail of the boat 
the line is made to pass over a thick metal cylinder 
which one of the crew holds in his hand. Before 
the whole of a line is run out another is fastened 
(bent on) to its end, so that all the lines are joined 
together, and stretch for two miles or so along the 
bottom of the sea. The line is always shot across 
the tide — ^i.e. transverse to the direction in which 
tho tide is flowing, so that the short lines which 
fasten the hoolcs to the main line, at intervals of 
one fathom, are kept e.xtended perpendicular to the 
main line. "When the last line is shot another 
buoyed flagstaff is attached to the end of it, and 
the whole is left at the bottom for half an hour to 
an hour. Then the flagstaff last thrown overboard 
is picked up again, and the line is hauled in in the 
opposite direction to that in which it was shot. 
An occasional plaice or gurnard is caught on these 
lines, hut the majoritv of the fish taken are had- 
docks. Many of the uaits are taken by starfishes, 
whelks, crabs, &c., and a large munber of the 
hooks in certain localities bring up specimens of 
tho hag-fish, or borer, which has no jaws, but takes 
the hook down into its stomach. 

On the east coast of England the largest kinds of 
long lines are extensively used. They are worked 
by vessels of about the same size as deep-sea 
trawlers, but having a compartment of tlie hold 
to which the sea-water has access, and in which 
tho cod, the principal fish caught, are kept alive. 
These lines are each usually about 7000 fathoms 
long altogether when shot, or about 8 ordinary 
miles, and carry 4GS0 hooks. Tlie bait most used 
consists of wliolks. The fishing is principally 
carried on in winter over the Dogger Bank and 
Cromer Knoll. The long lines used on tlie south 
coast, locally called ‘ bulters,’ are not so long, and 
are worked usually from smaller, generally open, 
boats. _ The bait 'mo.stly used is sguid (io/ipo 
I'ulnans), which is obtained from tne trawlers, 
and the principal fish caught are conger, cod, ling, 
hake, skates, and niys. Iland-lines are single 
lines with one or more hooks, of which one end 
is kept in the hand, the hooks being drawn up and 
re-baitcd whenever a fish is caught. This kind of 
fi.shing is largely carried on on tlie east coast for 
cod, and on the south coast with smaller hooks for 
whiting. It is carried on always at a short distance 
from the land. 

Thus a great many fish are caught in almost 
equal numbers by hook and by the trawl ; but 
each kind of instrument has it.s llmilations. Solas, 
for instance, are scarcely ever caught by the hook, 
though tnrlmt, brill, and halibut arc ; the conger, 
on the other hand, is only occasionally taken in the 


trawl. Long lines can be shot on any kind of 
ground, and rough, rocky ground, where the trawl 
cannot be worked, is usually the most productive 
for long-line fishing. All the fishes caught by 
these methods are predaceous forms, with large 
mouths, which feed either on the invertebiata of 
the sea-bottom, or on the migratory fish which 
swim in shoals, such as the liening and pilchard. 
The trawl can only catch those which are feeding 
on smooth ground, while the baited hook secures 
them on rough ground and in mid-water. 

(3) Drift-nets are oblong nets fastened together in 
a long series, buoyed above so as to float vertically 
in the sea. The series of nets, or ‘ fleet,’ as it is 
called, is fastened at one end by a rope to the boat 
from which it is worked, and nets and boat ‘drift’ 
or ‘drive’ with the tide. The nets are shot at 
right angles to the current of the tide, and those 
fish which swim in slioals in the upper waters of 
the sea strike against them in their course, or when 
canied along by the tide ; and, their heads passing 
through the meshes, the fish can neither swim 
forwards, because their bodies are too large to 
pass through the meshes, nor backwards, because 
their gill-covei-s are then caught by the string of 
the net. These nets are used to capture herring, 
mackerel, and pilchard. Tho hemng-fishery is 
principally pui-sued on the east coast of Great 
Britain, especially' on the east coast of Scotland; 
the mackerel is most abundant on tho south co.a4 
of England and Ireland, while the pilchard is 
almost entirelv confined to tho south-west coast 
of England. The nets as used for herrings and 
pilchards only differ in the size of the mesh. I’or 
lieirings the mesh is about inch square, or 30 
to 32 meshes to the yard. The nets are suppoitcd 
by a rope along the upper edge, and when shot 
are connected by tying the ends of these lojies 
together, and along' this rope pieces of cork arc 
attached to keep it uppermost. To the saine rope, 
at each end of each net, arc attached bladders of 
considerable size by means of a few fathoms of 
strong line. As these buoys float on the surface 
of the water, the nets arc suspended below at a 
distance depending on the length of the buoy-lines, 
and vaiying according to the depth at rvhich tho 
fish are expected to occur. For pilchards the nets 
have a mesh of 3G to 38 to tho yard. 

Mackerel-nets have a larger mesh — viz. only 25 
dr 2G meshes to tho yard, and also arc workeil 
differentlv. The ‘ back’ of the nets is kept at tho 
surface of the sea, floats being fastened directly on 
to it, and a separate rope, called the ‘ foot-line, is 
connected to the ‘back’ of each net by a long 
connecting-lino. The foot-line therefore sinks to 
some distance below the bottom of the nets. IJie 
reason for this is that mackerel usually swim quite 
near to the surface of tho water, and, as tho line 
running along tho ‘ hack ’ of the nets, being kcjd at 
the surface, is liable to be broken by passing vessels, 
it is necessary that tho nets should be attached to 
the foot-rope,'which sinks to_a safe dLstance, aiiu 
by which the nets are hauled in. . 

Drift-nets in Scotland and in the south-weyt ol 
England are worked from lugger-rigged boats, hltcHl 
with foremast and mizzon. The foremast m the 
larger, and is lowered when the nets are all .shot 
The mast is stepped in a kind of socket, to ndiiiit 
of its being lowered. AYhen a boat is ‘nding to 
her nets,’ if there is any wind, even when Ihcs-ails 
are lowered, a considerable strain is jmt uimn t le 
rope by which she is fastened to the nets, i n'- 
latter, being in tho water, are not affected by tne 
wind. It is to reduce this stmiii and obviate tne 
danger of breaking the rope that it is ncci^siirv t<> 
lower the ina-st. On the cast co!u>t of Englaw 
luggers are chiefly used for tho herring-fishery ; m 
for mackerel -lishiiig large boats, often clinker-lJUnt 
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fitted wth two masts, fore and aft rigged, arc 
mostly employed. 

(4) Thescwie is a single, continuous net, attached 
to a cork-line above and a leaded line below, 
and attached at eacli end by means of these lines 
to a long rope. In Britain the seine is always 
worked from the shore. It is shot from a rowing- 
boat in a large semicircle, and then by means of 
the two end ropes is hauled on shore, or the ends 
are brought together so as to inclose the fish. For 
catching pilcliards on the coast of Cornwall very 
large seines are used, about 200 fathoms long and 10 
fathoms deep at the deepest part. These nets are too 
large to be drawn on to the shore when they inclose 
a large number of fish ; the ends are therefore 
brought together close to the shore and moored, and 
smaller seines are shot within the larger net to take 
out the fish as they are required. This kind of 
fishing is principally pumued at St Ives. Smaller 
seines, called ground-seines, are used on the south 
coast for catching sprats and gray mullet, and are 
mostly worked in estuaries. The net used in Eng- 
land, Wales, and Ireland for catching salmon and 
sea-trout in public waters is a kind of seine, and is 
worked by a boat called a coble. 

(5) Moored-nets are of various kinds. Herring- 
nets, similar to those used in drifting, are moored 
in some places across the tide, the fish caught being 
taken out by means of boats every morning. A 
kind of moored beam-trawl, called a stow-net or 
bag-net, is used in estuaries— e.g. in the upper parts 
of the Firth of Forth ; the flowing or ebbing tide 
carries fish of various kinds into its mouth. The 
mouth of the net is attached by means of bridles to 
the same anclior which moors the boat from Avhich 
the net is worked. 

( 6 ) Crabs and lobsters are taken in traps, which 
are usually dome-shaped cages made of wickeiuvork 
or netting stretched on a frame. Openings, in the 
form of funnels projecting into the interior of the 
trap, are situatea either at its top or sides. The^ 
trap is baited with pieces of fish, and sunk by 
means of heavy stones attached to its bottom. 
These traps are called crab or lobster pots, and 
usually several of them are put down in a series 
attached to one another. Their position is marked 
by cork floats connected to the pots by a line long 
enough to reach to the surface, and by this line the 
pots are recovered. 

( 7 ) The oyster-dredge is like a small trawl, but the 
mouth is made by a rectangle of iron bands, and the 
net is usually made of iron rings linked together. ! 

Next in importance after the sea-fisheries in the 
United Kingdom is the salmon-fisherj’, which is 
subject to a number of legal restrictions ; for, ! 
while the fish in the sea are not private property 
until captured, the salmon in fresh water is no- 
where in the United Kingdom considered as 
public propertj\ In England and in Ireland, in 
common law, the salmon in rivers which .are not 
navigable belong to the riparian owner, while 
every one has a right to fish in the tidal part 
of navigable rivers and in the sea. But in Scot- 
land all the salmon-fishings in the countrj-, not 
only in rivers but also in estuaries and on the sea- 
shore, to one mile beyond low- water mark, belong to 
the crown, or the grantees of the crown. It is an 
historical consequence of this difference that salmon 
and sea-trout are taken in English and Irish public 
waters — i.e. on the coast and in estuaries — by net 
ami coble, while in private waters they are usually 
taken by rod and line. There are some ‘ fixed 
engines,' which, having been in existence for some 
time, have not been made illegal, but no new ernives 
or stake-nets are allowed by law. In Scotland 
stake-nets are the usual means of capture on the 
co.ast and in estuaries, and there are several cruives 
on the unnavigable rivers. 


The whale-fisheries of the Arctic Ocean are not so 
important as they were at one time, the invention 
of gas and the discoveiy of other lubricants having 
rendered us independent of whale-oil. The success 
of the whale-fisheries has also fluctuated so much as 
to prevent modem capitalists from embarking very 
largely in the trade. The only novelties that dis- 
tinguish the whale-fisheiy of the present day are 
the introduction of steam-whalers, and, in 'some 
instances, the practice of vessels wintering in Green- 
land ; but, even with these advantages, British 
whalers barely pay their expenses, and the fishery, 
as compared witli former years, exhibits a consider- 
able falling-off. The total whaling fleet numbered 
at one time 159 ships, but to-day it barely amounts 
to a tenth of that number. The seal is now largely 
captured for the purpose of obtaining its oil ; many 
thousands annually are killed by British sealers, as 
many as 15,000 being taken by the men of a single 
ship. Norway also fits out a number of steamers 
for the Arctic seal and whale fisheries. See 
Whale, Seal, Greenland, &c. The South Sea 
or sperm-whale fishery is principally in the hands 
of the Americans, who pui'sue this branch of com- 
merce most successfully. 

The other European countries bordering the 
North Sea and the Channel practise all the various 
methods of fishing pursued bj' British boats, and 
occasionally a certain amount of jealousy and fric- 
tion arises between the men of different nation- 
alities. Of extensive fisheries off the coast of 
Norwaj' the most important are the cod-fisheiy 
of the Loffoden Islands (which .is carried on both 
by hand-lines and by gill-nets like our drift-nets), 
and the herring drift-net fishery. Lobsters and 
mackerel are also taken by the Norwegians in con- 
siderable numbers, but their coasts are not adapted 
for trawling. The sardine-fishery, earned on by 
seines, occupies a large number of people on the 
south and west coasts of France, as well as on the 
west coast of Italy. See also Tunny. 

France and Holland both possess oyster- fisheries 
which are far more productive than those of Great 
Britain, and this is due in great measure to tlie 
science and care witli which the oysters are culti- 
vated. The principal seats of this industry in 
France are at the bays of Arcachon and Concar- 
neau ; in Holland, at the mouth of the Scheldt. 
See Oyster. 

In other parts of the world the largest fisheries 
are those of Canada and the United States. In 
the latter there is a very important seine-fisherj' 
for the shad, a species different from the European 
shad, which ascends the Hudson, Delaware, and 
Chesapeake in order to spawn. Soles and turbot 
do not exist on the American side of the Atlantic ; 
but black-fish, weak-fish, blue-fish, porgies, the 
herring, the common mackerel, and another species, 
the Spanish mackerel, are verj' largely fished. 
There is also another valuable clupeoid, called the 
menhaden, much larger than the herring. The 
mackerel is captured by means of large seines 
worked out at sea from a large boat. The vessels 
engaged in this fishery are schooners of CO to SO 
tons, and the seine boat is launched from the 
vessel when a school of fish is sighted. A largo 
number of mackerel are also taken in drift-nets, 
similar to those of Europe. The Newfoundland 
cod-fishery is extremely productive, and is prose- 
cuted both by hook and line, and by seines worked 
at sea ; on the Grand Banks the fishermen are 
mostly French, the inhabitants of Newfoundland, 
as of Canada generally, carrj'ing on the more con- 
venient and less lisky inshore fisheiy. Both 
Canada and the United States possess valuable 
oyster-fisheries, and the oyster ‘farms’ of New 
"i^ork state — notably, since ISSS, along the floor of 
Long Island Sound — are especially extensive ; but 
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the European oyster does not occur in America. 
See Oyster. 

The most important fishery on the Pacific coast 
i.s that for the Pacific salmon, large quantities of 
which are preserved in tins for export to Europe. 
On the Atlantic side, also, the rivers of Maine and 
farther north abound in salmon. For the American 
seal-fisherj', see Alaska. 

The Canadian fisheries dispute dates from the 
close of the war of 1812. Under the treaty of 1783, 
at the close of the war of independence, the fishing- 
hanks, coasts, hays, and creeks of Canada had been 
throuTi open to United States fishennen ; but the 
British commissioners in 1814 held that the second 
war had destroyed the earlier treaty, whereas the 
American representatives claimed that the rights 
guaranteed by the treaty were inalienable and 
irrevocable, ffhe matter was left open, no reference 
to the fisheries appearing in the treaty of Ghent. 
An attempt to settle the dispute in 1818, by gi-ant- 
ing to Americans the right to fish outside the limit 
of three marine miles from the Canadian coast, 
failed to allay the controversy, which was now 
embittered by the ‘ headland question ’ and othere, 
involving the right of Americans to fish in the Gulf 
of St Lawrence, the Bay of Fundy, and the Bay of 
Chaleurs. Following on the seizure of the IVash- 
ingion, this dispute, so far as it related to the 
Bay of Fundy, was submitted to arbitration, and 
decided in favour of the United States. Except 
during the years 1854-66, Avhen a reciprocity treaty 
was in vogue, matters remained unsettled until 
1871, when by the treaty of Washington the 
fisheries of both countries were thrown open re- 
ciprocally. Britain, however, assorted that, the 
privilege of fishing in American waters being 
practically worthless, she accorded more tlian she 
received ; and from a commission organised nearly 
six years later she claimed an award of §14,280,000 
for tlie use of the Newfoundland and inshore 
fisheries for twelve years— the period of treaty. 
The sum awarded was $5,500,000. For tlie further 
histoiy of the dispute, see Can.vda. 

Within the last century a great many legislative 
enactments concerning the fisheries have been 
passed in the United Kingdom. Legislation con- 
cerning the salmon-fisheries has a different cliar- 
acter from that applied to the sea-fisheries. The 
former consists in restrictions upon the rights of 
private property in salmon, or upon the public 
right of fishing, enforced for the sake of preventing 
the diminution of the natural supply of the fisli. 
Tlie latter, up to the present time, consists chiefly 
in regulations of navigation and marine police, the 
object of which is to maintain order and justice 
among different classes of fishermen, and to pre- 
vent fishing-vessels endangering the safety of one 
another, or of other vessels, at sea. For the laws 
in force for salmon-fisheries, see S.VLSiox. 

By the Sea-fisheries Acts of 1868 and 1883, and 
the conventions between Britain and other Euro- 
pean countries, the right of fishing within three 
miles of the coast of any country is exclusively 
reserved to the subjects of that cou'ntiy. All regu- 
lations conceinin" the .size of the mesh of net or 
the character of fisldng apparatus are now abolished. 
All_ British sea-fishing boats must be numbered and 
registered, and the cnforcenient of this regulation 
is intnislcd to the customs olficers, who are assisted 
by the coastguard, each boat carrj’ing letters 
showing the customs district to whicli it belongs. 
Stringent regulations arc enforced ns to the lights 
to be carried by fishing-boats, aiul the protection 
of drift-nets_ and lines from injurj" by tmwlcrs. 
No tnaiyler is allowed to shoot his trawl within 
three miles of any boat which has drift-nets in the 
vatcr. 

It is only within the last few years that step.s 


have been taken to organise the administration of 
the powers of the government over the fisheries of 
the United Kingdom in such a way as to provide 
the publie annually with statistical and compara- 
tive information of a complete and systematic kind 
upon these industries. This is especially true with 
respect to England and Wales. Up till the year 
1886 jurisdiction over the fisheries of these countries 
was vested iiartl 5 ' in the Ilome Office and partly 
in the Board of Trade. The former department 
included two fisheiy' inspectors, who made an 
annual report on the salmon and fresh-water 
fisheries, but did not regularly report on the 
marine fisheries. In 1886 this jurisdiction was 
transferred to tlie Board of Trade, a sub-depart- 
ment being organised under that board to transact 
fisheries business. Since then there have been 
three inspectors — two for fresh-water, and one for 
marine fisheries. These issue two separate annual 
reports, addressed to the secretarj’^ of the Board of 
Trade; and in the year 1888 the Twenty-seventh 
Annual Report on Salmon and Fresh-water 
Fisheries and the Second Annual Report on Sea- 
fisheries were published. The Board of Tiado 
also publishes monthl 5 ’’ returns, and an annual 
abstract of tlie quantity and value of fish landed 
on all the coasts of the United Kingdom. These 
statistics are collected in England and Wales by 
the officers of the coastguard, by direction of the 
Fisheries Sub-department, while the statistics of 
Scotland and Ireland are furnished to the Board of 
Trade by the Scottish Fishery Board and the 
inspectors of Irish Fisheries respectively. _ Com- 
plete returns were obtained for the first time for 
England and Wales at the end of 1880 ; for Scot- 
land at the end of 1887 ; for Ireland at the end pf 
1888. In Ireland the returns are collected, as m 
England, by the coastguard ; in Scotland by tlio 
local officers of the Fishery Board. 

Jurisdiction over the Scottish fisheries isve.sted 
in the Fisheiy Board for Scotland, whoso offices 
are in Edinburgh. This board makes an annual 
report to the government of the United Kingdom, 
addressed to Her Majesty’s Secretary for Scotland 
for the time being. The'board, ns at present con- 
stituted, was established by act of parliaraent_ in 
1882 ; before that time a board existed which 
regulated the inspection and branding of cured 
heirings, but the present board was instituted 
irith revised and extended powers. For tlio pur- 
poses of administration the coasts of Scotland 
are divided into districts, each of which has one 
or more fishery olficei's. The nuniber of theso 
districts is twenty-six — seventeen on the cast 
coast, and nine on the west. It must bo borne 
in mind that the elaborate and thorough character 
of this administrative organisation in Scotland lias 
been developed in consequence of the peciilianties 
of the Scottish herring trade. The _ supjily <>■ 
herrings on the coasts of Scotland, esjiecially on the 
cast co.ast, is enormous, and tlie demand for thc'c 
heirings as food has always been very large, ami 
has increased with the increase of population m 
Europe. Fresh henrngs, of courso,_ cannot bo ex- 
ported abroad in veiT large quantities, but they 
are acceptable and cheap food when salted, and 
great quantities are annually exported pn lliH 
condition to Denmark, Germany, Ru.ssin, ami 
Scandinavia, where they fonn a regular p.art pt 
the diet of the mass of the peojilo, csjiccially m 
winter. _ - 

To encourage the industry of hcrriug-ciiring tne 
British goveniment from 1809 to 1826 ]>aid a boiiutj 
of 4s. on each barrel projiorly cured. The original 
Scottish Fishery Board wn.s instituted pnncipall.'’ 
to organise the oflicial inspection of the ciire<l 
herrings, and its officers branded every bai^I whose 
contents came u]) to the required standard, ana 
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on which therefore tlie bounty could he claimed. 
Between 1826 and 1830 the bounty was gradually 
reduced, and finally abolished. But the brand still 
continued in demand among the foreign buyers, 
and the Scottish curers therefore continued to 
apply for it. Thus it came about that in 1859 a fee 
was demanded by the Fishery Board for the same 
brand which originally conveyed the right to a 
bounty. The branding is riot in the least com- 
pulsory, and some curers rely on their own trade- 
mai'k as a sufiicient guarantee of quality. But a 
large proportion of the curers are willing to pay 
the fee charged for the official brand, which is 
now 4d. a barrel. In 1886 the income received 
from these fees by the board was £8649 ; in 1887, 
£8166. Thus the board is provided at once with 
an income and an organisation which naturally 
come to be employed in collecting information of 
all kinds concerning all the sea-fisheries, and in 
fostering and developing the rvhole industry. 

The board also exercises a superintendence of the 
fisheries, and maintains order at sea by means of 
a number of vessels which are now manned and 
managed by the admiral-superintendent of Naval 
Reserves, but whose movements are directed by 
the board. Two of these vessels, a screw-steamer 
and a sailing schooner, are permanently in the 
service of tlie board, but in the herring season 
additional tenders and cutters are commissioned 
to assist in the work. 

In Ireland the superintendence of the fisheries is 
entrusted to three inspectors, who constitute the 
Fisheries Department of the goveniment offices at 
Dublin Castle. These officials act together as a 
body, and have jurisdiction over botii sea and 
inland fisheries, upon which they make a single 
joint report annually to the lord-lieutenant of 
Ireland. 

According to the annual returns of the Board of 
Trade, published under the title ‘ Statistical Tables 
and Memorandum relating to the Sea-fisheries of 
the United Kingdom,’ &c., the total value of the 
fish landed on the coasts of the United Kingdom in 
1 1888 was £6,418,000, made up as follows : 

England and Wales £4,213,000 

Scotland (excluding salmon) 1,411,000 

Ireland ( excluding s.almon ) 191,000 

The value of the salmon of Scotland and Ireland 
for 1888 was still uncalculated, but in 1887 was : 

Scotland £283,000 

Ireland 320,000 

and it is assumed that the totals for 1888 did not 
veiy greatly difier from these. The total weight of 
the fish thus valued, exclusive of shell-fish, was : 

England and AVales 317, 000 tons. 

Scotland (excluding salmon) 238,000 u 

Ireland (excluding salmon ) 20,000 n 

The returns give no statistics of the number of men 
or vessels employed in the fisheries of the United 
Kingdom, though they furnish these particulars 
concerning those of some other countries. But we 
find in the Scottish Fishery Board Report for 1887 
that the number of persons employed in fishing 
that year in Scotland ivas 50,023. The number of 
fishermen and boys in 1887 in England is given in 
the Report of the Inspector of Sea-fisheries as 
47,341. The Irish report for the same year states 
the number of persons totally or partially engaged 
in fishing at 21,750, of whom' only 0387 ivere exclu- 
sively occupied in the fisheries. If rve take the 
larger- number for Ireland and add the totals of the 
three countries together, the total number of fisher- 
men and boys for the United Kingdom amounts to 
119,114. The total number of boats employed in 
England and M’ales is not given. Tlie Scottish 
Fishery Board gives the number of boats and 
trawlers belonging to Scotland in 1887 as 15,135, 


to which are to be added 102 vessels fitted out 
for long fishing voyages. The total tonnage rvas 
132,837. According to the Irish report, the total 
number of boats employed in Ireland in the same 
year was 5865. 

The herring-fishery is by far the most productive 
and valuable of all the sea-fisheries of Scotland. 
The largest herring-fishing on the Scottish coasts 
ever knorvn was in 1884, rvhen 1,697,077 barrels 
were cured. The number cured in 1887 was 
1,303,424, valued at £1,042,739. This is, of course, 
very diflerent from the value on landing. 

In the statistical tables of the Board of Trade 
the following statistics of foreign countries are 
given : 

Vessels. Men. Value of Fisheries. 

Norway (1887) 31,630 123,843 £820,000* 

France (1S8G) 23,880 135,178 3,301,000 

Canada (1887) 29,260t 59,933 3,830,438 

The United States do not publish an annual 
estimate, but the figures for 1880 given in the com- 
pendium of the tenth census are : Fishermen, 
131,426; vessels, 6605; boats, 44,804; value of 
products, £8,609,210. 

In the Board of Trade returns it is stated that 
the sea-fisberies of the United Kingdom appear 
to be of greater value than those of any other 
country wliich publishes tolerably complete records, 
and probabl 3 ' are of greater value than those of any 
other country in the rvorid. And tlxis in spite of 
the fact that the yield of the sea-fisheries of the 
United States in 1880 is stated to he rvorth more 
than eight million pounds. The explanation of 
this is that the United States figures rnclude more 
than the mere landing values, and that an exact 
comparison of British witlr American fisheries can- 
not yet he made. If rve compare the number of 
fishermen to the total population, we find tliat 
the proportion in Scotland is about one in 76 ; in 
England and ^Yales, one in 612 ; in Ireland, one in 
216 ; in the United States, one in 381 ; in Norway, 
one in 16 ; in France, one in 278. 

Fisheries exhibitions like that at London in 1883 have 
been held in various places with much success. On 
fisheries, see .articles PisoicuiTORE, AxGLiita, Cob, 
Herring, &c. ; also E. W_ h Holdsworth, Veep-sea 
Fishing und Fishing Poofs (1874) ; the English, Scottish, 
and Irish Reports ; the Journal of the Marine Biological 
rissociatton (begun in 1887) ; and the Annual Bulletin of 
the United States Fish Commission. These last contain 
comprehensive articles on the fisheries of all parts of the 
world. 

Fisher’s Hill, in tlie Shenandoah valley, Vir- 
'nia, 30 miles S. of Winchester, memorable for 
teridan’s victorj’ over the Confederate General 
Early, on 21st September 1864. 

Fishes, a great class of backboned animals, 
rising above the lowly vertebrates — Ascidians, 
lanceiet, and round inoutbs — on the one liand, and 
leading on to the Amphibians on the other. Tlie 
Tunicates or Ascidians (q.v.) are indeed numerous, 
but they are mostly degenerate; the level attained 
by tire lanceiet (Amphioxus, q.v.) is represented 
only by a single genus ; the round mouths or 
Cyclostomata (q.v.) are ferv in number and parti- 
ally retrogressive, but the fishes have been and are 
succc-ssful. In the possession of the cliaracter- 
istic vertebrate a.xis and central nervous system, 
in general compactness and co-ordination of struc- 
ture, in their external annature of scales, and 
in their great fecundity, fishes have an easy 
pre-eminence over their invertebrate inferiors, 
while as successfully adapted forms the 3 ^ hold a-s 
finn possession of tlieir own special medium ns 
birds do of theirs. Tlieir success maj- be read in 
the immense number of individuals, species, and 

* TJ»e value, liowevcr, for each year from 1674 to 1860 is given 
as over £1,000,000. 

t Of wliich only IICS were vessels, the rest boats. 
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genera, nob only now, but in the great reons of 
the past; in the geological record which shows 
how the Cartilaginous Fishes (q.v.) or shark trihe 
have persisted strongly from Silurian times, or 
how the decadent Ganoid (e.g. sturgeon) order 
is followed hy a yet richer predominance of the 
modem Bony Fishes (q.v.); and, furthemiore, in 
the wealth of adaptive specialisation which dis- 
tinguishes so many, and which in the case of the 
‘ douhle-hreathei-s ’ or Dipnoi prophesiM,_ in the 
evolution of lungs, the important transition from 
water to terra jirma. 

Literary History. — The history of the studv of 
fishes finds its heginniug as usual in the work of 
Aristotle (384-322 B.C.), who distinguished over a 
hundred jEgean species, is perfectly clear in dis- 
criminating them from cetaceans and invertebrates, 
and records a surprising amount of information in 
regard to both their structure and habits. As with 
other departments of natural history, so ichthy- 
ologjq in spite of its stable foundation, remained 
virtually unprogressive for eighteen centuries. In 
the loth century at length Belon began to collect 
both specimens and information ; Salviani,- the 
physician of three popes, published an illustrated 
work characterised rather by artistic meidt and 
popular interest than by scientific value ; while 
Kondelet, as a medical anatoniist, ventured further 
into structural details than either of his contem- 
poraries. In the next century the classifying 
genius of Kay and IFillughby acliieved great pro- 
gress, and the establishment of order was continued 
by Artedi, whose results rvere edited bj' his fellow- 
student Linnteus. The labours of the Linnsean 
school were ably continued by Bloch and Lac6pfede, 
both working "iiuring the critical period _ of the | 
French Revolution. The anatomical investigations 
of Ale.xander iMonro, ettrbodied in a classical folio, | 
led on to the great Histoire Haiurellc des Poissons 
begun by Cuvter, continued by Iris pupil and colla- ^ 
borateur Valencierrnes, and fitrally left vtnftnished | 
in 1845 at the twenty -second volutrre. The \irtual 
discovery of the Ganoids by Agassiz, their investi- . 

S ition by Johannes Muller, the separation of the 
ipnoi, the Cyclostorrrata, and Arrrphioxtrs by tire 
same anatomist, and the discovery of Ceratodus, 
described in 1871 by Gurtther, were ichthyological 
events of great importance. Witlrin late year-s, 
apart from the vigorous prosecution of anatomical 
inve.stig.ation, the study of the dcveloimient of 
fishes has yielded to such workers ns Balfour, 
Parker, and Semper results of fundamental import ; 
onr_ knowledge of fossil fornrs is heirtg contirrually 
enriched by the researches of Traquair and others ; 
the theoretical aspects of structurohavc been especi- 
ally investigated by Dohm ; while the high-water 
rtrark of gerteral ichthyologj' is represented in the 
British Mrrscrrm Catalogue of Fishes and other 
works by Giinther. 

General Survetj . — After excluding the lancelet 
and the round nrouths as strrwivors of far-removed 
ancestral forms, there remain four great orders of 
fishes properly so called — the Cartilaginous Fishes, 
the Ganord.«, the Diprroi, arrd the Boirj- Fishes or 
Teleosteaus. The finrt three ordor^i, of more ancient 
origin, are distinguished ns raheichtliyes from the 
I modern fishes or Telcostci which now foi-nr the vast 
nrajoritv. The cartilagiirous fishas iirclude the 
Elnsmobranchs— skates and rays, sharks and dog- 
fish, with the addition of an unimpor-tant siib-onlcr, 
Ilolocephali, for tlie king of the herrings (Chima;ra) 
and the genus Callorhynchus. The Ganoids or 
heavily-armoured fishes had their golden ago in 
Devonian and Carboniferous limes, and arc re- 


1 olypterus, and Ainia; while the Dijmoi or double- 
brc.athors have only three representative genera, 


widely separated in geographical distribution— 
Ceratodus from Queensland, Protopterus from 
West and tropical Africa, and Lepiuosiren from 
the Amazon. The Teleostcan fishes include all the 
most familiar fresh-water and marine forms. 

General Characters. — Like other vertebrates, 
fishes possess a segmented body, well indicated by 
the disposition of the muscles ; a dorsal nerve cord, 
swollen anteriorly into a brain; a dorsal’ axis or 
notochord, more or less completely replaced by a 
genuine backbone ; a set of respiratory clefts on the 
pharynx, which here persist and are associated 
with gills ; a ventral heart ; and eyes which arise 
for the most part as outgrowths of the brain. But 
their prominent peculiarities are associated with 
the three sets of structures — scales, fins, and gills. 
The scales are products of both outer and inner 
skin — i.e. of botli epidennis and dennis ; the un- 
paired median fins are always supported by skeletal 
rays, and the paired lateral fins or limbs arc never 
in any definite sense fingered ; the mils are retained 
throughout life, and except in the Dipnoi there 
are only the beginnings of pulmonary respiration. 
Technical negative characters are the absence of an 
allantoic bladder and of a time inferior vena cava. 

Structitre and Functions. — The most character- 
istic foinn is that of herring, haddock, salmon, and 
the like, an elongated, laterally-compressed spindle, 
thinning olf like a wedge posteriorly, and obviously 
the result of, or an adaptation to, the mode of 
aquatic progi'ession. But the skates are flattened 
from above doumwards, and the bonj' flat-fish, such 
as plaice, are compressed laterally; the eels, the 
ribbon -fish (e.g. Regalecus), the band-fish (Cepolo), 
the pipe-fish (Syngnathus), are much elongated; 
while the globe-fish (Tetrodon, Diodon), cofler-fisli 
(Ostracion), and sun-fish (Orthagoriscus) are inoro 
or less globular. The flat-fish live at the bottom ; 
the elongated forms have a serpentine habit of 
creeping through crevices; the globular forms are 
sluggish, and may float apparently passive in the 
water. Prominent e.xtomal charactei's, to be 
presently noticed in order, are the nostrils and 
eyes, the openings of tlie gill-cavities, the various 
kinds of scales, tlie paired and the median fins, the 
lateral sensoiy lines, the openings of the gut and 
urinogenital organs, the symmetrical or asym- 
metrical shape of the tail. 

The sh'?i has no true glands ; the under stratum 
or cutis is witliout muscular elements ; both layers 
take part in forming the exoskelcton of scales. In 
soinebony fishes, in the Dipnoi, and in the sturgeon, 
goblet-like mucous cells burst and produce a slimy 
surface, but the usual slime so noticeable in skates 
and many other fishes exudes from special sensoiy 
tubes. Pigment colls under nervous control arc 
common in the skin — e.g. in plaice, which therol'y 
more or less rapidly alter their colour to suit ineir 
sunoundings. Tlio colours of fishes are often 
resplendent, and usually depend on the presence ot 
lipochromo or fatty pigments, greatly enhanced oy 
structural peculiarities and bj' the presence of a 
silvery foreground of guanin in the epideniuc cells 
(see Pigment). As in the ‘gemmeous dragonct, 
the males are at tlie breeding se.von often tran'-- 
fignred in brilliant ‘wedding ’robes. The e.xosKcle- i 
ton varies veiy widely, and so incon.stantly tliat 
Ag.issiz’ atteinpt to ’ha“o a classification on t”® 

iialiiro of the .scales has been iinivers.allynbandonod. 

Cartilaginous fishes arc characterised by large or 
small .skiii-tcolh, ‘ dennal denticles ’ or - ‘ lun®““' 
scales,’ forming the spines of a thomback or tne 
shagreen of a shark. They arc brused in lione, cor& 
with dentine, lipped vrith enamel, and are 
structure and development to the tnie teeth of tj'c 
mouth. The bone and dentine are fonned from tn^- 
ciitis or dermis, the enamel from the 
Skin-teeth occur here and there in other li.'^hcs. 
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flat scales predominate. These lie in sacks of the 
under skin, sometimes fuse together into plates, are 
covered with enamel in the oony pike and some 
other Ganoids, hut are best known as soft overlap- 
ping plates in the common Teleosteans, where they 
are called cycloid or ctenoid, according as the-free 
margin is entire or toothed. 

Skeleton . — ^The oldest vertebrate skeletons were 
cartilaginous, and the greater part of every indi- 
vidual framework has to recapitulate this stage. 
Very early, however, and at first in scales and teeth, 
bone was developed ; but many of the older types of 
fishes are only slightly or veiy partially beyond the 
cartilaginous level. This is true of Elasmobranchs, 
Dipnoi, and some Ganoids, while other Ganoids and 
the bony fishes par excellence — the Teleosteans — 
have ossified skeletons. As in all other vertebrates. 


place, what are called skin bones have to be taken 
into account. These dermal ossifications, ‘mem- 
brane,’ or better ‘investing-bones,’ probably had 
their historic orimn in the fusion of bony scales. 
They are greatly developed in bony Ganoids and in 
Teleosteans, and more or less cover the chondro- 
cranium on its roof, floor, and sides. (3) Lastly, 
there depend from the skull a series of arches, of 
which the posteiior form supports for the gills, 
while the anterior form at least the groundwork 
of the jaws, and may enter into yet more intimate 
union with the main body of the skull. 

Limbs . — The paired fins of fishes are in origin 
strictly comparable with the arms and legs of Idgher 
vertebrates, but them component parts are too 
simple to be very definitely compared. with those of 
fingered or toed appendages, such as occur for the 
first time in amphibians. A typi- 
cal fin consists of a basal piece, or 
of several, associated internally 
with a pectoral, and less constantly 
with a pelvic girdle. From the 
base a large number of rays radi- 
ate outwards. A most interest- 
ing type, from which some have 
attempted directly to derive the 
‘dactyls’ of higher foims, is ex- 
hibited bj^ the Dipnoi, in which a 
main axis runs down the limb (see 
Ceratodus). It seems most prob- 
able that the paired fins are con- 
centrations or remnants of a con- 
tinuous lateral fin extending along 
. each side of the body, or of a series 
of limbs, one for each segment. Among the modi- 
fications worth noting are the enormous pectoral 
fins of skates, the anterior position of the pelvic fins 
in many bony fislies, and the entire absence of limbs 
in eels, pipe-fish, and a few other Teleosteans. As 
to their use, it must be remembered that the chief 
organ of locomotion is the tail, and that the paired 
fins serve to raise and depress the fish in the water, 
or to some extent as ruddere. In a few cases, as in 
the climbing perch, they are utilised as scrambling 
appendages. The pectoral girdle which supports 
the fore-limb is cartilaginous in Elasmobranchs, 
Dipnoi, and some Ganoids, but is elsewhere ossified. 
Coracoid and scapular portions are distinguishable, 
while in Ganoids and Teleosteans there is a special 
development of investing bones. The pelvic girdle 
is a well-developed hoop in Elasmobranchs, while 
in Ganoids and Teleosteans, with one or two 
tiifling exceptions, it is absent. The unpaired 
fins are derived from a continuous fringe seen -hr 



Fig. 2. — Tlie Origin of Fins : 

A, Eliorviug the undifferentiated embryonic and probably primi- 
tive state, with continuous median and lateral fins. B, 
ahovring the two dorsals, the caudal and anal unpaired fins, 
and the pectoral and pelvic paired fins. (After Wiedersheim 
and Parker.) 

the erabrj’O (see fig. 2), and this state occasionally 
ersists. Usually, however, there are several 
otsals and anals, and the great locomotor fin of 
the tail. The raj's are honiy, cartilaginous, or 
bony, and vaiy enormously in size, fonn, and 
number. Sometimes spine-like and all of one 



the longitudinal' axis begins as a rod of cells on 
the dorsal wall of the gut. This notochord, itself 
of endodennic origin, becomes surrounded by a 
mesodermio sheath, and when a genuine vertebral 
column is established it is always oy the predomin- 
ance of the sheath over the enclosed rod. In some 
Elasmobranchs, in gristly Ganoids, such as the stur- 
geon, and in Dipnoi, the notochord with its sheath 
persists undivided ; whUe in other fishes vertebral 
bodies, bony or otherwise, are established. The 
typical fish vertebra is concave at both ends, and 
every two adjacent vertebra; thus enclose a wide 
space in which the remains of the notochord peiuist. 
The bony pike (Lepidosteus), one of the bony 
Ganoids, stands alone in having vertebrm hollow 
behind but convex in front. The dorsal axis pro- 
tects the spinal cord, which lies above, by forming 
a continuous tunnel, or by a succession of ‘ neural 
arches.’ In the tail region ‘luemal processes’ 
similarly surround the blood-vessels, and the exter- 
nal ends of neural and hmnial arches may come to 
be associated with dorsal and anal unpaired fins. 
The tail-end of the axis is usually bent upwards, 
but is straight in Dipnoi and a few others, and is 
surrounded by a special bony sheath in many Tele- 
osteans. ' Thus, we have an asymmetrical tail in 
Elasmobranchs and some Ganoids, a perfectly sym- 
metrical tail in Dipnoi, and a superficially Syminietri- 
cal tail in most Teleosteans, and in some Ganoids, 
where the way' in which the rays are disposed dis- 
guises the real upturning of the axis. When the 
notochord remains undiidded the ribs are cartila- 
ginous, and in all fishes they are very' simple. 

To understand the skull it is necessary to recog- 
nise its triple origin : ( 1 ) The brain is at first en- 
closed in a cartilaginous box, with which the gristly 
capsules surrounding nose and ear become at an 
early stage intimately associated. This chondro- 
craniuni or gi'istly braiii-box is a truly axial portion 
of the skull, corresponding to a comparatively large 
number of segments (see Skull). It is always 
well developed, and remains entirely' unossified in 
Elasniobrauchs alone, being in other fishes more or 
less modified into bones. (2) But, in the second 
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piece, sometimes soft and jointed, they afford valu- 
able aids in classification. 

Muscular System.— The great muscles of the 
trunk and tail, which do the work of locomotion, 
retain a segmented aiTan"ement ( as can he very 
plainly seen even on a boiled fish) ; and the segments 
or myotonies are separated bj' septa of fibrous con- 
nective tissue. Very remarkable modifications of 
muscular tissue form the various electric organs. 
See Electric Fishes. 

Nervous System. — The brain and spinal cord are 
smaller in relation to the body than in other 
vertebrates. The growing skull outruns what it 
encloses, and the adult brain thus lies in a relatively 
large cranial cavity. All the usual divisions of 
the brain are developed, and in adult life lie 
virtually in one plane. Ten nerves from the brain, 
a large number fi-om the spinal cord, and a 
sympathetic system exhibit their usual relations. 
See Brain, Nerve. 

Sense Organs. — In most fishes a diffuse sensory 
system is located in the skin. Nerve endings of 
various kinds occur here and there over the surface, 
projecting superficially, arranged in definite lines, 
lodged in pits, or associated with a peculiar system 
of canals iiUed with mucus. The sensory structures 
thus variously aivanged are distinguished as ‘ nerve 
eminences ’ and as ‘ end buds.’ The foniier are very 
familiar in the lateral lines, one of which runs down 
each side of most bony fishes, and in the mucous 
canals which branch so abundantly on skates. The 
• end buds ’ hardly occur in Elasmobranchs, but are 
abundant in Teleosteans, especially about the 
head. Near the mouth of the sturgeon, the cod, 
and other forms are tactile ‘barbules.’ important 
too, though unfamiliar, are the ‘ eye-like,’ ‘ pearl- 
like,’ and ‘ phosphorescent ’ organs on the skin of 
de^-sea fishes. 

The nose sacs lie ventrally in Elasmobranchs, in 
some of which — e.g. skates — they are connected 
with the comers of the mouth in a sort of hare- 
lip fashion. In Ganoids and Teleosteans the 
nasal saes lie dorsally in front of the eyes, while 
the Dipnoi are alone among fishes in having pos- 
terior nasal apertures opening Avithin the mouth, 
as in higher vertebrates. 

The eyes (see Eye) are usually large, but are 
destitute of glands, and have but a slight develop- 
ment of lids. In fishes Ih-ing in darkness, Ai'liether 
in caves, mud, or the deep sea, the eyes may be 
nidimentarj' (see Blind Fish). The final position 
of both eyes on one side is a remarkable peculiarity 
of bony Flat-fishes (q.A'.). 

Tlie ear, Avhich is not very deeply buried, is 
surrounded by a cartilaginous capsule in Elasino- 
branchs and Dipnoi ; but in other cases, M'hether 
the surroundings be gristly or bony, the Ai'all next 
the skull is membranous. As in higher forms, the 
ear begins as an inturning pf the skin, and a canal 
opening to the exterior in many Elasmobnanchs 
pyi'sists as a remnant of this. From the compara- 
tively superficial position of the ear, the Avai-es of 
sound have not to penetrate so deeply ns in higher 
vertebrates, and ‘ are conducted jiartly through tlie 
gill-cover (Avhen jiresent), and partly through the 
gill-slits or_ spiracle ;’ Avhile in the skate there is 
Avhat physiologically corresponds to a kind of 
drum. Inside the car are tho asual otolithic 
accumulations, sometimas soft, sometimes stone- 
like. In many Teleosteans, as may be conA’cnienth' 
seen in cod or haddock, one of the otoliths is 
strikingly large. 

Intctlwence and Emotions . — Fishes are not usu- 
ally credited with many emotions or Avith much 
intelHgcnce, but their natural life has not yet been 
sufficiently studied to admit of a fair venl'iet. As 
it is,_ anglers knotv how they become Avary and 
cunning, and keepers of aquaiia ImA’e recorded I 


many instances of the commoner emotions and of 
fair intelligence. According to Eomanes their 
emotions approach those of ants or of children four 
months old, except that no evidence of genuine 
sympathy is forthcoming. ‘ Fear and pugnacity are 
too apparent in fish to reqnire special proof. Tlie 
social or gregarious feelings_ are strongly shown by 
the numberless species AAdiich saatui in shoals, the 
sexual feelings are proved by_ courtships, and tlie 
parental by those species AA’hich build nests and 
guard their young. ^ The stickleback aa’oos his 
mate AA'ith undisguised passion and amusing 
coquetry, and guards the nest and eggs AA-ith jealous 
care. The Chinese butterfly-fish or Macropod, . 
besides making an ingenious frothy nest of air and 
mucus, lifts the eggs into it bA' enveloping them in 
a cloud of bubbles. Tamed fislies liaA’e been knoAA-n 
to become familiar AA'ith their keepers, and to 
ansAver to certain sounds. In natural life, the 
angling of the fishing-frog, the spitting of the 
arclier-fish, the leaping of salmon and their careful 
selection of spaAA'iiing grounds, the memory for 
localities Avhich some are said to exhibit, all indi- 
cate that intelligence is not asleep in the fish’s 
brain. 

Alimentary System and Food. — The gut of fishes 
exhibits the usual Amrtebrate characteristics; but 
the distinctions of the several regions are often 
less marked than in higher forms. The mouth has 
no salh'aiy glands, but, except in sturgeons, some 
Lophobranchs, and a fcAV more, it has AVcll-deA-cloped 
teeth on various bones. These mainly consist of 
ivory or dentine, tipped Avith enamel, and A-aiy 
greatly in size, form, and mode of attachment. In 
cartilaginous fishes they rise out of a fibrous 
membrane AA-hich groAvs over the jaAV as the outer 
teeth are Avorn aAvay ; in the angler (Lophius) and 
some other Teleosteans they bond baelcAvards, and 
oiipose tho egress of struggling prey ; in bony 
Ganoids and in Teleostei they occur on branchial 
arches (pharyngeal teeth), as Avell as on the usual 
bones of the skull. The mouth is ventral in 
Elasmobranclis, but in other cases is terminal, or 
occasionally upturned. The phanmx opens to 
the e.xterior by the respiratoiy gill-slits ; gullet, 
stomach, intestine, liver, and gall-bladder liaA'C 


/ d e d c ha 

Fig. 3. — Internal Anatomy of tho Carj), shoAA-ing the musdo 
Bogments AA’liere tho skin has been i-cmoA’eu : 
a, gills; 6, heart; c, llA-er ; <1, sArim-bladder; t, lutcstine; 

/, ureters. 

their usual relations ; in Ganoid.s and most Telcos- 
teans a large number of ‘ pyloric ca’ca ’ are given 
off at tho beginning of the mtastine ; the ]>ancrca“ 
is often diH'u.BO or absent in Teleosteans; except 
in the la-st-named order, but c.s])ecially in Elnsmo- 
branchs, there is a spiral ridge running doAvn the 
large intestine, greatly increasing ifs_ internal 
surface. In Elasmobranchs and Dipnoi the gut 
ends in a cloaca or common chamber, into avIiicIi 
the urinogenitnl ducts also open. In other nslics 
the anus lies in front of and separate from tiic 
other aiicrture or apertures. ’ . 

The food of fislies is very diverse, from minute 
Protozoa to AA-hales ; they are carnivorous, vcg(-tn- 
rian, or virtually oiimiA-orous. Worms, cnistaecans 
insects, and mollusc-s ami other llylics are important 
items in the carnivorous diet, in Avhich tlmy ni® 
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usually voracious and often anything but dis- 
criminating. Some swallow mud for its living or 
decomposing contents ; others, again, feed on sea 
and fresh-water weeds. The food is usually 
swallowed whole, though some sharks tear their 
prey into available pieces. ^Not a few foi-ms 
manage to swallow other fishes out of all proportion 
to their own size, and in museums may be seen 
specimens which have managed to get outside 
victims even larger than themselves ! Besides the 
foimidahle teetli of sharks and the like, the 
modifications of the jaws in sword- and saw-fish 
are conspicuous adaptations to a highly-evolved 
carnivorous habit. 

Circulation. — In all fishes, except the Dipnoi, 
the heart receives impure blood only. This is 
driven by the muscular chamber or ventricle to the 
mils, whence being purified it is collected into the 
dorsal aorta which gives off arteries to all parts of 
the body except the head, which receives a direct 
supply from the most anterior of the vessels return- 
ing from the gills. From the body anterior and 
posterior veins convey the impure blood into the 
heart, into the so-called senus-venosus, or porch 
to the auricle. Though the direct work of the 
heart is solely to drive impure blood to the gills, 
it need hardly be pointed out that, as the chief 
origin- of the alterations of pressure which deter- 
mine the circulation, the heart has its usual, 
though obviously indirect, systemic simificance. 
Except in the bony fishes, the ventricle is pro- 
longed into a contractile tube known as the conus 
arteriosus; but, e.\cept in the Dipnoi, the heart is 
accurately described as two-chambered. Venous 
blood from the posterior region passes through 
the kidnejys, forming a renal-portal system, as 
in amphibians and most reptiles, and there is the 
usual hepatic-portal system wherein vessels from 
the intestine pass into the liver. Tlie hepatic 
veins leading from the liver enter the heart 
independently of tlie other posterior veins, and 
thus there is no strict inferior vena cava. In the 
Dipnoi the circulation has been modified with the 
acquisition of lungs. The heart receives pure as 
well as impure blood, and the auricle is divided by 
a septum. Fishes have the usual lymph system, 
and the ordinary blood-glands — spleen, thyroid, and 
tliymus. 

Respiratory System. — From the pharynx the 
characteristic vertebrate clefts open to the e.xterior, 
and admit of a water cuivent in by the mouth, 
down the pharynx, out by the clefts. Between 
the clefts extend the supporting (branchial) arches, 
and these bear the folds or filaments on which the 
blood is exposed — in other words, the gills. In 
the cartilaginous fishes the separate gill-clefts are 
obvious enough externally; in other fishes the 
apertures are protected by a fold or operculum, 
aud the partitions which form a series of chambers 
in skate or shark become more or less reduced. 
Thus, in the haddock there is one extemal opening 
on each side, and the gill-filaments are borne upon 
arches which are only attached at their extremities. 
The number of gills or clefts varies considerably ; 
there are usually five in Elasmobranchs, four in 
Teleosteans. The primitive fish doubtless had a 
large number of gill-slits, and Heptanchus still 
survives with seven. In Elasmobranchs and some 
Ganoids the most anterior of the distinct gill-slits 
forms what is known as the ‘ spiracle,’ opening on 
the top of the head, sometimes bearing a rudi- 
mentary gill, and lying in the position of the 
Eustachian tube in higher animals. In young 
Elasmobranchs, sturgeons, and many bony fishes 
there are to start with external gill-fihaments, 
somewhat like those of a tadpole, while in Prot- 
optenis, one of the Dipnoi, there are three pairs 
ol external gills in admt life. In the majority of 


fishes, but not in Elasmobranchs, nor in bony flat- 
fish such as plaice, there is an Air-bladder (q.v.) 
or swim-bladder, which arises almost always as a 
dorsal outgrowth from the gut, and prophesies the 
lung of higher vertebrates. As the name suggests, 
its function is in most cases hydrostatic, raising or 
lowering the fish according to its state of expansion 
or contraction, and it always receives a supply of 
arterial blood._ In the ‘ double-breathing ’ Dipnoi, 
which gulp air at the surface, the swim-bladder 
functions as a genuine lung, and the same is tine 
to a less marked extent of a few other fishes. In 
all Ganoids and in the Physostomi section of bony 
fishes the eonnection between air-bladder and gullet 
remains throughout life an open passage ; in the 
other bony fishes ( Physoclisti ) the connection is a 
solid cord or is altogether obliterated. The sac 
extends along the back under the vertebral column, 
and is exceptionallj' (e.g. Polypterus) double like 
lungs ; in four families of Teleostei it is connected 
anteriorly with the ear by a chain of bones, ‘ by 
means of which its relative fullness can be appre- 
ciated by the fish.’ Some bony fishes— e.g. climb- 
ing perch and certain Siluroids — have curious acces- 
sory respiratoiy organs, and are able to remain for 
some time out of the water; and here also may 
be noted the dilatable sac which opens into the 
ventral side of the pharynx in some box or globe 
fishes— e.g. Diodon. 

Excretory System. — To the zoologist the kidne3's 
of fishes are of great interest, because it has been 
possible through the study of their development to 
reach an approximate elucidation of the ‘homo- 
logies’ or real resemblances in the different parts of 
the urinogenital system throughout the vertebrate 
series. Only two general sentences are here per- 
missible. At an early stage a segmentally arranged 
series of ciliated excretoiy tubules, or nephridia, 
make their appearance ; they are strictfy com- 
parable to the excretoiy tubes of invertebrates, 
and a certain unity is thus demonstrable between 
earthworm and dog-fish. Of these little tubes some 
form the adult kidney, others the ‘‘Wolffian body' 
or ‘ parovarium,’ while others disappear. But, 
besides the tubules which lie transversely, there is 
on each side a longitudinal duct with which some 
at least of the nephridia become connected ; this 
so-called ‘segmental duct’ is either derived, as the 
insinking of a skin (ectodermic) groove, or else 
from the external portion of the middle (meso- 
dermic) layer; on each side it tj'picallj' becomes 
double, and forms the reproductive ducts for either 
sex, but the half which is important in tlie male is 
rudimentary or unimportant in the female, and vice 
versA. 

Reproduction. — The sexes are almost always 
separate, but a male organ or testis ‘ is constaiitlj’ 
found imbedded in the wall of the ovaiy in Chrj-so- 
phrj-s and Serranus (two bony fishes), and the last- 
named fish is said to bo self-impregnating.’ As in 
most other vertebrates, occasional hermaiuiroditism 
occure as an abnormalitj" — e.g. in mackerel and 
herring. The males of bony fislies are usuallj' 
smaller than their mates, and sometimes verj' 
markedlj^ so ; in nianj’ cases, cspeciallj’ at the 
breeding season, thev are further distinguished 
from the females bj' briglit colouring. Thus, the 
male ‘gemnieous dragonet’ {Callionymus lyra) is 
so flushed with brilliant colour that it was regarded 
bj- Linnreus as quite distinct from the ‘sordid,* dingj* 
female. The male sea-scorpion (Cotlus scorpius), 
iisuallj’ ill-favoured, becomes gorgeousl.v adorned 
during the spawning season, and tlie same is tme 
of a gi'eat iiianj' forms. In Elasmobranchs the 
males are distinguislied bj' the posse-ssion of cojmla- 
tory organs or ‘claspers.’ As the males often fight 
with their rivals, special adaptations have come to 
be associated with this habit ; of these the hooked 
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lower jiiw of the male salmon, so_ suitable for but- 
ting, is perhaps the most familiar instfince. _ In 
many marine fishes the females appear to be in a 
veiy large majority. There are frequently other 
(liflerences between the sexes, especially as re- 
gards tlie unpaired fins, and Darwin also quotes 
some cases (especially Ophidium) where it seems 
that the males, and tlie males only, have the 
power of producing soxmds. See Sex, Sexual 
Selection. Tlie ov.aries and testes are almost 
always paired organs, which become large and con- 
spicuous in the reproductive season. In all Teleo- 
steans save one, and in the bony pike ( Lepidqsteus), 
there are ducts continuous xidth the ovaries ; in 
other fishes the eggs burst into the body-cavitj', and 
are subsequently pressed into the ducts. The male 
elements are likewise occasionally set fi'ee in the 
bod 5 '-cavit 5 ' (Dipnoi and ilurmnidm), but usually 
pass more or less directly into ducts. In most 
Elasmobranchs, in Ganoids, Dipnoi, and a few 
Teleosteans, there are two openings or ‘ abdominal 
pores ’ from the bod 5 '-cavity to the exterior, which 
perhaps represent a primitive exit for the reproduc- 
tive elements, end in e few eases still serve for that 
pui-pose. In the great majority, however, the 
reproductive ducts fulfil their usual functions, and 
open either into a cloaca in Elasmobranchs and 
Dipnoi, or behind the anns in Ganoids and Tele- 
osteans. 

Most fishes are oviparous, laying the eggs as 
such, and that usually in gi'eat niinibei-s. They 
are extnided on the bottom — e.g. among gravel — 
or in many cases arc discharged broadcast in the 
water. A few fishes, such as sturgeon and salmon, 
ascend rivers for spamiing purposes ; while others, 
like the eel, descend to the sea. The female salmon 
is careftiHn the choice of a spawning ground, and 
in ploughing a groove for the eggs among the giavel 
is said to avoid areas which liave been already 
occupied by her forerunners. In regard to trout, 
it has been observed that the absence of a suitable 
bottom may lead to retention of the ova, to con- 
sequent disease in the organ, and to an inferior 
brood the next season. The eggs of oriparous 
Elasmobranchs are surrounded by a chitinoid case, 
the so-c.alled mermaid’s puree, so often found empty 
on the beach. This sheath is a product of the lower 
portion of the oriduct, and often has tendril-like 
prolong.ations at the comers, which twine them- 
selves automatically round seaweed, where the 
cmbrj'os arc rocked till the time of hatching. Most 
sharks and a few Telcoste.ans bring forth their 
young alive. _ In the viviparous Teleosteans the 
eggs develop in the ovary ; in the sharks, in tlie 
lower portion of the oviduct. Two of the vivi- 
parous sharks {Muslclus Iccvis and Carcharias 
glaitcHs) arc of peculiar interest in the establisli- 
mont of a v.ascular placenta-like union between the 
yolk-sac and the wall of the oviduct, an arrange- 
ment which has also been noticed in' a couple of 
lizards. _ In the Tcleostcan Anableps the yolk-s,ac 
has villi which protrude into a dilated ovarian 
clmnibcr_ ami absorb nutritive material. As to 
fertilisation, the usual process is that the m.alc 
deposits the spermatozoa or the milt upon the laid 
eggs or spawn, hut it is evident that fertilisation 
must bo internal when the forms arc viviparous or 
when the eggs arc enveloped in a finn shc.atli. 

Pwaital Care is but rarely exhibited by fishes, 
.and then usually on the part of the males. Love 
for oilspring usually varies inversely with their 
number, and those of fishes are legion ; nor would 
young fish benefit much by any care, except an 
impossii,]f. providence which would prevent their 
being swallowed. Apart from numerous vivip.arous 
fonns, the female of a .Sihimid genus (Aspredo) 
carries the ova on her belly till tliej- aio hatched, 
just .Ts the Surinam toad bears her progeny on her 


back ; and in Solenostoma a pouch for the eggs is 
fonned by the ventral fins and skin. The male 
Stickleback (G.astrosteiis) makes a nest of grass 
stems and water weeds, weaves it round with 
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Tlie male of a Pipe-fish {^tiffnathvs nnis), with pouch 
beneath the tail for c.aTr 5 'ing the eggs (after Giinthcr). 

mucous threads (which seem to he almost patho- 
logical products of the kidneys compressed by the 
emarged male organs), and jealously guard's the 
eggs laid by his mate. The same is said to be true 
•of a species of Chromis from the Sea of Galilee; 
.and more or less elaborate nests are formed by the 
•jntdes in tVie genera Cottns, Cyeieptevns, Antev.- 
narius, Ophioceplialus, and Calliclitliys. ‘The iii.ale 
of some species of Arius cames the ova about with 
him in his capacious pharynx,’ while in the pipe- 
fishes and sea-horees various .abdominal brood- 
pouches are developed. 

Development . — The fish egg is a small tiling, ex- 
cept in the cavtil.aginons lishes, where_ it is vety 
large, and enclosed in the characteristic cliitinoid 
case. In other lishes there are only tlje usual egg- 
sheatlis, such as the zona rudiata, with one aper- 
ture or more for the entrance of the spermatozoon. 
Fertilisation usually takes place in the water, 
much less frequently within the female. Since 
the old experiments of Jacobi (1757-6.3), artificial 
mingling of the sperms and eggs has often been 
resorted to, both in the cnihiyological lahoratoiy 
and in the practical work of stocking rivers (sec 
Pesciculture). In the egg the yolk usually hears 
a large proportion to the strictly formative nmterml, 
and riic division with which development begins is 
parti.al in .all known cases cxcejit the sturgeon and 
the bony pike. Development is, in most cases, a 










Fig. 5. — Young bony Fish, with dependent yolk-s.ic still 
iinahsorhed. 

rapid pi-occss, and the ncwly-hatchcd foms hear 
the still incompletely absorbed yolk-sac dependent 
from their ventral siirfaco. The larval forrii.s are 
often unlike tlicp.arcnt.s, for instance, in the jinsf-es- 
sion of external gill-fil.arnents in Elnsmohranclis, 
Ac., or in minor feiitiires connected^ with niontli, 
fins, and annatiire. The most striking change is 
tli.at which happens to young, bony Flat-fish (q.v./. 
See Emiuiyolory, and such articles as Salmo.v. 

Jlclatiou to Environment . — In many fishes the 
limit of growth is less definite and less rapidly 
attained than is usual among higher vertohrates. 
In favoiirahle circtim.sfancas individuals will Pf 
growing, and may' far oufstri)) the average <)t the 
species, while, on the other hand, a confined liahitnt 
and re.strieted food-siipidy may reduce the size- 
•The young of coast-fislics, when driven out t" *’'''}’ 
wliero they find a niiich .smaller^ supply of iooii. 
reiimiii iti '.an iindevelojiod condition, assuming a 
I liydrojiic appearance.’ Such, probably, are the 
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enigmatical Leptocenhalidse. Besides affecting the 
size, the nature of the surroundings and the nutri- 
tive supply influence both form and colour. It 
is a ■\vell-Known fact that the same species of trout 
presents a variable appearance, according to the 
habitat of the individual. It rarely happens among 
fishes that the pigment wholly disappears, but it 
is not uncommon for an ‘ incipient albinism ’ 'to 
be produced by a change of the contents of the 
pigment-cells into yellow, a variation most familiar 
in the gold-fish, but occurring in not a few. Verj' 
different, and of more importance in the life of tlie 
fish, is the power which some possess of sj^mpa- 
thetic change of colour. Thus, in the plaice the 
colour of the environment influences the eye, a 
nervous impulse determining the contraction or 
expansion of the pigment-cells passes to the skin, 
and the animal is adapted to the colour of the 
ground on which it rests. Few general statements 
can be made as to the sensitiveness of fishes to 
changes in the medium. Pelagic fish are veiy 
susceptible; but other marine forms — e.g. flounders 
— thrive well in fresh water. ‘ A shark lives in Lake 
Nicara^a ; a goby, blenny, and Atherina in the 
lakes of North Italy.’ The passage of a fresh-water 
fish to the seals veiy rare. Many fishes can endure 
Tolonged fasting and also lowered temperature, 
lit in both these respects marine forms are far 
excelled by those inhabiting fresh water. Low 
temperature causes some fishes to pass into a torpid 
state of ‘Latent Life’ (q.v.), or Hibernation (q.v.), 
while in the dry season of tropical countries other 
forms (e.g. Siluroids and Protopterus) encyst them- 
selves in the mud, where they may remain like 
living mummies for prolonged periods. See also 
Blind Fish. 

Some small fishes live in amicable partnership 
with other animals — e.g. inside large sea-anemones 
(see Commensalism). The genus Fierasfer seems 
in a fair way to become parasitic, since the mem- 
bem find more or less permanent lodging within 



Fig. 6. — Ficrasfers entering and leaving Holothnrians. 

(From the atlas of the Naples Aq_uarium.) 

sea-cucumbers, medusie, and other animals, feed- 
ing, however, not upon their hosts, but upon the 
minute animals which they contain. Fishes them- 
selves are infested bj' numerous internal and exter- 
nal parasites. Crustaceans, or Fish-lice (q.v,), occur 
in great abundance on skin and gills, especially 
on sluggish or on sickly forms. Various flukes 
are also found externally, and a large number of 
Cestodes in tapeworm or bladderworm stages live 
in the viscera. The pike and burbot are hosts 
of the imni.ature stages of the formidable Bothrio- 
cephalus; the stickleback often boars the young of 
the fresh-water mussel; a peculiar hvdroid (Poly- 
podium ) is parasitic on the eggs of the sturgeon ; 
and so on through a long series (see Paeasitism). 

Distribution in Space. — Mo.st fishes live either 
exclusively in the sea or exclusively in fresh water, 
but some pass for spawning purposes from the one 
to the other, and not a few tlirive with apparent 


indifference in either or in a brackish medium. 
The marine forms enjoy a wider distribution over 
the globe, but the inliabitants of fresh water also 
spread by circuitous swimming, by changes in the 
nver systems, and even by short overland marches, 
or by having their ova carried on the feet of water- 
bii’ds. Both marine and fresh-water forms occur 
in Polar regions. Gunther describes about forty 
species from the icy watere at or beyond the 1500 
fathom line ; and fishes are still present in Alpine 
lakes about the level of perpetual snow, up, indeed, 
to a level of 15,000 feet or more. Of genuine fresh- 
water fishes^ about 2300 species are recorded, of which 
four are Dipnoi, thirty-two Ganoids, and the rest 
Teleosteans, with a marked predominance of carps 
or C 3 'prinidne, and Siluroids or cat-fishes. The 
marine forms are usuallj' distinguished as shore, 
pelagic, and deep-sea fishes. The shore fishes, in- 
cluding about 3500 species, frequent the coasts, and 
rarely descend below 300 fathoms. The pelagic 
fishes swim and usuallj' spawn in the open sea, are 
less numerous than the shore forms, and thrive 
especially in the eq^uatorial waters : the cartilagin- 
ous fishes form a large percentage of the pelagic 
fauna. The deep-sea fishes include over a hundred 
genera, most of which are Teleosteans. Of these 
forms, monogi'aphed by Giinther in his Challenger 
Eeport, a little more must be said. 

Decp-sca Fishes were not known with anj' defin- 
iteness till the Challenger expedition virtually 
discovered the new zoological world which they 
inhabit. The e.xplorations of the Talisman and 
the Travaillcur have also contributed important 
results to our Icnowledge of these iisuallj’ strange- 
looking fonns. To understand their peculiarities 
it is necessary to recall the principal factors in 
their environment, (a) Sunlight is absent, and so 
often are ejms, which, in the absence of stimulus, 
remain undeveloped. It is interesting to notice 
Gunther’s results. From a depth of from SO to 200 
fathoms the ej'es are larger than usual, to make the 
most of the scantj- sun-raj's which fade away at 
those depths. Bej-ond the 200 fathom line ‘small- 
ej’ed fishes as well as large-ej'ed oceux', the fonner 
having their want of vision compensated for b}' 
tentacular organs of touch, whilst the latter have 
no such accesson' organs, and evidently see onlj' 
by the aid of pfiosphorescence. In the greateri; 
depths blind fishes occur, with rudimentary eyes, 
and without special organs of touch.’ The Phos- 
phorescence ( q. V. ) is produced bj' numerous marine 
animals and by the fishes themselves. Many of 
the latter exhibit round, shining, mother-of-pearl- 
coloured bodies, imbedded in the skin, in part 
sensor j', in part phosphorescent. (5) The tempera- 
tui-e of the bottom is low and equable, and a wide 
range of distribution is thus unimpeded, (c) TJie 
ressure is, of coui-se, enormous at those great 
epths, and, though the fishes feel it as little as 
we do that of the air, it has doubtless been an 



Fig. 7. — A deep-sea fish (Chiasmodus niffcr) which has 
swallowed another fish (seen beneath) bigger than 
itself (after Giinther). 

important factor in determining their structure. 
Bones and muscles are less developed ; the former 
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are verj' light and brittle, the latter are thin. The 
forcible ascent to diminished pressure, of course, 
produces rapture and other changes, so that it is 
sometimes dilTicult to infer the natural fom of the 
body and texture of the tissues, [d) As sunlight is 
absent, so also are plants. The abyssal fish are 
therefore carnivorous, ‘the most voracious feed- 
ing frequently on their own oflspring, and the 
toothless kinds being nourished by the animalcules 
which live on the bottom, or which “like a con- 
stant rain” settle down from the upper strata.’ 
Some of the carnivorous forms show eridence of 
great rapacity, and not a few are characterised by 
wide gape and dilatable stomach, able to ‘receive 
a fish twice or thrice the bulk of the destroj’er.’ 
The skin in many deep-sea fishes is marked by an 
extraordinary development of the mucus-seeretin» 
system, and this exuded layer has been obseiwed 


to be phosphorescent in some fresh specimens. 
The colouring is simple, most of the fnnns beini’ 
either black or silvery. The absence of light anti 
the sluggish habit may have something to do ivith 
this peculiarity, (c) Lastly, the perfect calm of 
the abyssal water must be reniembered, and associ- 
ated with the tendency many of the fishes have to 
develop Ion", delicate filaments on fins or tail. As 
to the maximum depth at which fishes certainly 
occur, Batliyophis ferox was dredged from 2750 
fathoms. 

Classijicedion . — The chief technical cliaiucter- 
istics of the four orders, Elasmobranchii, Ganoidci, 
Dipnoi, and Teleostei, may be sunimed up in tiie 
folloiring table; but the articles' Bony Fishe.s, 
Caetilaginous Fishes, Dipnoi, and Ganoid.s 
should also be consulted at this stage, as well ns 
special articles on distinctive types. 


Optic Neuves.. . 
Gill-apertores. 


Swim-bladder .. . 


ISTEaTINE . 


ElAsmoBnnchs. 


With skin-teeth. 

Large; hind pair ab- 
dominal. 

Asymmetrical. 

No investing bones; al- 
most wholly cartila- 
ginous. 

Fuse with a crossing of 
fibres near the brain. 

5-7 opening externally, 
usnally-t-a spiracle. 

None. 

Cloaca; spiral fold in 
intestine. 


Contractile conus arteri- 
osus. 

Few, large, intem.ally 
fertilised eggs ; many 
forms viviparous. 

Males with copulatorj- 
organs on hind-limb. 


Large hard scales. 

Hind-limbs abdominal. 

Asymmetrical, or the 
same disguised. 

Investing bones on skull 
and pectoral girdle ; 
otherwise cartilaginous 
or bony. 

Tlie same. 

A cover or opcrculnm; 
sometimes a spiracle. 

Present svith persistent 
duct 

Anus sep.aratc from 
urinogemtal aperture; 
a .spiral fold. 

Hie same, 

Sm.ali, externally fertl- 
liseil; oviparous. 


A decadent order with 
seven or so living 
genera. 


Large soft scales. 

With a median axis. 

Symmetrical. 

Persistent undivided no- 
tochord ; largely carti- 
laginous. 


Covered internal gills, in 
one case -f e.xternal. 
Functional ns a true 
single or double lung. 
As Elasmobranchs. 


Tlic same and a septum 
between auricles. 

Numerous small eggs ; 
oviparous, but little 
known. 

Nostrils communicating 
u-ith mouth. Three 
living genera tran- 
sitional to amphi- 
bians. 


Usually soft scales. 

Hind-limbs often far for- 
ward. 

Apparently, not really, 
ss’mmetrical. 

Well ossified, uith com- 
pletely formed verte- 
bra;, and well-deicl- 
oprf investing bones. 

Cross without fusing. 

An operculum. 

Present, with or uitlioiit 
persistent duct 

No spiral fold ; separate 
anus, and often sepa- 
rate urinaiy and geni- 
tal apertures. 

No contractile conus. 

Numerous small eggs, 
externally fertlllseii, 
except in a few vivl- 
imrous fonns. 

The vast miijorily ef 
living fishes. 


In addition to the four orders above eontrasted, 
it is usual to distinguLsh a fifth — Ilolocephali — for 
the reception of Chinucra (q.v.) and Callorhynchus. 
These two forms, of avhich no notice has been taken 
in the above general sketch, agree in most of tlieir 
features with the Elasmobranchs, but dider, for 
instance, in the development of an operculum, in 
the distinctness of the anus from the urinary and 
genital apertiire-s, and in the nakedness of the skin. 

Ilislonj of Fishes. — Tlie earliest fish remains 
occur in the Upper Silurian strata, mostly in tho 
form of spines, scales, shields, and mere fragments. 






I'ig. 8.— Itcstorafion of Plciiracanthue paudri/i 
( Brogniart). 

Sonic of thc.se liclongcd to true sharks, but the 
nrnionreil Ganoids (I’tonispis) were also alive in 
that ancient time. In the Devoni.an period both 
orders were rejircsenteil, but the Ganoids greatly 
predominated, if the remains niav be trusted 




affording a true index. In the Carboniferous the 
Ganoids continued their long golden n"e, and the 
Elasmobranchs were also abundant. We lignrc a 
remarkable form ( Pleiiracanthus ) recently desci ibcd 
from tlic French coal-measures, which the dis- 
coverer, jM. Brogniart, regards as representing at 
least a distinct order, perhaps a sub-cla.ss, the 
‘ Pleiiracanthides ’ — ‘a group ancestral tori'"” 
connecting the Dog-fishes, Ccstracionts, Baji'i 
Chinneras, Sturgeons, and Ceratodiis.’ ' *-‘U’ 
singular and novel aic the two small anal hn', 
which are ‘ placed one behind the other, and iLSyc 
the appearance of tine limbs.’ In the dniip^ie 
strata the modern tynes of shaik and dog-hsii 
become mimeroiis, and have so remained ever since. 
Far otherwi.se the Ganoid.s; relatively few siiryiicii 
the Jurassic epoch, and the few genera iioiv living 
form but a jiaitry remnant of a_vn“t and Jictcro- 
geneouB host. Some of the ancient Ganoids ex- 
hibit characteristics which link them to the Dil'nnb 
and it is generally admitted that it wm< from 
ancestry that the Dipnoi (which appc.ar in tiio 
Perniiaii) had their origin. Tho occurrence ol Ui 
modem genus Ceratodiis in .strata .so far buck 
as the I’crmian ‘prc.scuts tho most uimark.To. 
instance of per.«istcnce in the whole range of yerie- 
brate aninmls.’ The Dipnoi form a trnn-=itmnai 
order, leading on to amphibians, and probn ' 
never included more than a nrogrcs.'-ivc few. i 
another direction, but piobably aho 
ancoitry, the modern bony IKhes or 1 
evolved". Tliey appear for the first time in err • 
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ceous strata, ‘being immediately preceded by the 
Teleostoid group of Ganoid fishes of the family 
Lratolepidro, which effects a passage to them’ 
(Heilprin). Forms u-ith open swim-bladders, and 
forms in which the connection path the gut is 
closed, both appear early, but there is no doubt 
that the former (Physostomi) are the more primi- 
tive. Herring, smelt, pike, and other bony fishes 
of to-day occurred in the chalk period, but it was 
only in the Eocene or early Tertiaiy times that the 
modern fauna became established. Fresh- water 
forms must be regarded as derived from marine 
forms, and the change of habitat probably began 
in veiy early times. 

To sum up— the first fishes were probably some- 
what after the shark pattern ; these were soon 
followed and outnumbered by Ganoid forms ; in 
successive reons the Elasmobranchs increased and 
i-emained firmly established if not markedly pro- 
gressive; the Ganoids on the other hand waned 
most markedly, but according to many they gave 
rise to the highly successful Teleostean type, and 
to the progi'essive transitional Dipnoi. At present 
the Teleosteans ai-e, of coui-se, in an overwhelming 
majority ; next come the pereistent Elasmobranchs, 
Chlamydoselach^ts, a Japanese shark which 
is said to be the oldest living type of fishes, with 



Fig. Q.—Cklamydoselachiis anguincus (Garman), the 
oldest living type of Fishes : 
a, head on larger scale. 


direct ancestors of Devonian antiquity ; the eight 
or so living genera of Ganoids are a mere handful 
compared with the extinct forms ; while the Dipnoi 
are only represented by three genera. As to the 
relations of fishes to the round mouths or Cyclo- 
stomata, to the lancelet or Amphioxus, to the 
Ascidians or Tunicata, and to still more remote 
worm-like forms such as Balanoglossus, it is only- 
possible at present to say that all are offshoots 
from primitive vertebrate types. 

Economic Interest . — Apart from the import of 
fishes in the general economy of nature, their prac- 
tical interest for mankind is centred in the fact 
that so many form part of our food-supply. Tlieir 
importance in this respect is especially gicat in 
Polar regions, where other sources of nutrition are 
scanty. It may be here noticed that many are 
temporarily or constantly poisonous. The poison 
is ill the blood and is destroyed by heat in the 
eels ; it is constant and in the flesh in Clnpea 
venenosa, various globe-fish, and many othere ; it is 
temporary and in the roe of spawning pike, burbot, 
iSrc.; while in many cases it is not intrinsic, but due 
to the food on which the fish lives, or to decom- 
position products formed after death. Gills and 
other parts which quickly decompose should always 
be avoided. Some fishes, such as stingrays and 
weavei-s, readily give wounds with their spines, 
and the mucus of the body thus inoculated pro- 
duces symptoms of poisoning. In Synanceia, 
Thalassophryne, and other forms there are tnie 
poison organs associated ivith spines, and the 
results of a wound are sometihies fatal. Besides 
the great nutritive utility of fishes, there are a 
few minor products of some importance, sucli as 
cod-liver oil from the liver of Gadoids, isinglass 
from the swim-bladder of sturgeons, &c., and 
19S 


shagreen from the skin of sharks and rays (see 
PlSCICULTUEE). 

From their position near the base of the verte- 
brate seiies fishes arp the most hopeful subjects for 
the solution of many of the fundamental problems 
of zoology ; in their endless variety of habit tliey 
afford wide scope to tbe observant naturalist ; while 
for their grace of movement, beauty or quaintness 
of form, and splendour of colouring they merit a 
larger share than they have hitherto received of 
artistic attention. 

Bibmogeaphy.— General : A. Monro, The Structure 
and Physiology of Fishes (Edin. 1785); Cuvier and 
Valenciennes, Hisloirc des Poissons (22 vols. Paris, 1828- 
49) ; Von Siebold and Stanniiis, Handhuch der Zootomic 
(Berlin, 1854); Hnbrecht and Sagemehl, Bronn’s Thicr- 
reich (in progress); general works of Owen, Huxley, 
Gegenbaur, 'V^iederslieim, &c. ; Gunther, Introduction to 
the Study of Fishes (Edin. 1880); British Museum 
Catalogue of Fishes (1859-70); Challenger Beports, 
especially Deep-sea Fishes ; Eolleston and Hatcliett Jack- 
son, For7ns of Animal lAfe ( Oxford, 1888 ). British fishes : 
Day (1884), Couch (1862), Yarrell (1841). American 
fishes : Bulletin of United States Fish Commission. 
Development : see literature at Embryology. Theory 
of structure : especially Dohrn, Mitth. Zool. Slat. Neapel 
for 1885-89. Fossil fishes : L. Agassiz, Bech. sur les 
Poissons fossiles ( Neufchfitel, 1833-44) ; Zittel’s Piand- 
buch der Palceontologie (Bd. iii. Munich, 1887 ; in pro- 
gress) ; Traquair, Palaeontographical Soc. XXXI. (1887), 
&c. For practical study : Parker’s Zootomy ( Lend. 
1884); Miirshall and Hurst’s Practical Zoology (2d ed. 
Lend. 1888). Directions for collecting : Appendix to 
Gunther’s invaluable Introduction to Study of Fishes. 

FislieSj Royal — those which at common law 
are the property of the crown— are the Whale 
(q.v.) and the Sturgeon (n.v.), when either thrown 
on shore, or caught near tlie coast. 

Fisli-giiano. See Guano. 

Fish-hawk, or Fishing Eagle. See Osprey. 

Fish-hooks. Both in Europe and in America 
fisli-liooks liave been found, belonging to prehistoric 
times, which are made of flint, bone, shell, copper, 
bronze, and, on the latter continent, even of gold. 
The oldest apparatus for catching fish was not 
a hook, but a crossbar of flint shaiqiened at both 
ends and attached to a thong. Some of the oldest 
prehistoric fish-hooks, including a few of bone, bear 



E.vrly Fish-hooks (from Eau’s Prehistoric Fishing)-, 
a, lacustrine fish-hook, made of a boar's tusk, found at Jloossee- 
dorf, Switzerland ; b, bronze lacustrine fish-hook, found at 
Roinanshom, Lake Constance ; c, decr-hom fish-hook, found 
in lUadison county. New York; d, shell fish-hook from Santa 
Cruz Island; e, cactus-spine Indi.an fish-hook from Arizona; 
I halibut hook, made by the Jlakah Indians, Cape Flattery, 
from tlie knots of the hemlock spruce. 

a considerable resemblance to modern English hooks 
in shape and in the form of the barb. Many of the 
rude-looking fish-hooks made by savage races are 
strong, well made, and ingeniously contrived. The 
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sliell and bone liooks of the Maoris of New Zealand 
and the natives of tlie Solomon Islands, as well 
as the hone and iron hooks of the Eskimos, are 
examples of these. Curious fish-hooks of cactus 
spines, made by Indians, have been found in 
Arizona. Ancient Roman fish-hooks discovered at 
Pompeii exactly resemble those in use at the pres- 
ent day, only they are of bronze instead of steel. 
But almost as much may be said of the prehistoric 
bronze fish-hooks discovered in Scotland, Ireland, 
and at several places on the continent of Europe. 
Illustrations of a large number of ancient fish-hooks 
are given in a volume on Prehistoric Fishing in 
Europe and North America, by C. Rau, published 
by the Smithsonian Institution. 

In England fish-hooks are chiefly manufactured 
at Redditch in Worcestershire. The best of these 
are still made by hand, and the following is an out- 
line of the stages in the process. ( 1 ) Soft cast-steel 
wire is cut by shears into lengths required for a 
given size of hook. (2) A number of these cut 
wires are placed on a plain surface against an 
upright, and then by means of a strong knife the 
beards or barbs are formed. (3) The points are 
next put on by carefully filing the wires, each being 
■ pointed almost in an instant. (4) By means of a 
mould mounted in a wooden handle the wires are 
bent or turned to the proper shape. (5) The ends 
of the shanks are now ringed, flatted, or marked 
by an ingenious machine or hammer. (6) At this 
stage the hooks are hardened — i.e. they are 
placed in a furnace and brought to a certain heat, 
which varies with the kind of hook, and then 
plunged into a vat of oil. (7) They are next 
tempered by placing them, mixed with emery sand, 
in a pot over a charcoal fire. There they are kept 
in constant motion till thej^ are sufficiently tern- 
nered. (8) Scouring is ellected by placing the 
liooks with water in barrels and keeping these in 
motion for one or two days, to remove all scale. 
(9) Polishing is done by placing the hooks in an 
oblong bag with emery and rajiidly shaking them. 
Sometimes the polishing is done in barrels moving 
round at an angle of 43°. Fish-hooks are now, 
however, chiefly made by machinery which performs 
most of the above operations automatically, 

A large firm who manufacture fisli-hooks at 
Redditch, and who liave published an account of 
the process, from which the above outline has been 
prepared, state that there are fifty-three difierent 
sorts of hooks. Among these there are the kinds 
known as Kirkby, Limerick, Dublin, Carlisle, Ken- 
dal, sncck, round bent, crj-.stal, roach hooks, live- 
bait snap-hooks, lip-hooks, &c. See Axglikg. 

Fisliiiis-frog. See Angler. 

Fish-loilSC, a name widelv applied to any of 
the Copepod crustaceans whicli occur as external 
parasites botli on fresh-water and marine fislies. 
Some have also been found on amphibians. As 
they live on the juices of their hosts, they un- 
doubtedly do damage, and the fishes on whicli they 
are abundant are often sickly. They may occur on 
the skin itself, but are even more common about 
the gills. To the zoologist they have a special 
interest on account of the degeneration which they 
oftcii c.xhibit, when contrasted with their free-living 
relatives or even with their own young 6tagc.s. 
They are often curiously misshapen, and swollen 
out with abundant feeding ; the males arc some- 
times free and the females alone para.sitic, or tlie 
males may be pigmies bonic on their mates. In 
other case*- the females become truly parasitic only 
after sexual union, when aliont to bear eggs, and 
the habit of parasitism has doubtless been acquired 
in some instances for the siifety and convenience of 
the motliers. Some (e.g. Pen'ella) pass from being 
e.xternal luangcrs-nn to become true intenml para- 


sites. The following are examples of common ‘ fish- 
lice’ and of the hosts which they infest : Chondracan- 
f/iwscornufws, on flat-fi.sh (frequent); Caligusrapax, 
dog-fish, gurnard, lumpsucker, dab, 

I whiting, &c. (frequent); Ergasilvs 
sicholdii, carp, pike, s^c. (frequent); 

Dichclestium sturionis, sturgeon (on ^ 

gills); Lcrnwoccracigmnacca, ca.rg, H 

Ac. (boring in ftcsli) ; Lernwa .PiM 

hranchialis, flounder, iSre. (on gills); 

PeneUa sagitta, fishing-frog (in 
flesh); Achthcrcs percarum, perch, 

&c. (on gills); Lernceopoda cion- 
gata, dog-fish (on eyes) ; Aiichorclla 
'micinata, cod species (on fins and 
gills); Argidiis foliaccus, carp, 
perch, pike, stickleback, trout, Ac. 

(frequent). The above are all 
Copepods — i.e. low down in the 
crustacean series ; but parasitic 
Cimpedes (q.v.) occur in the skin 
of iHiales and fishes and on other KsUouso (^ci- 
crustaceans ; a little family of percar- 

Amphipods (Cyamidm) also infest jim), magnified, 
cetaceans ; among Isopods, many 
Cymothoidre live on the skin and gills of fishes, 
Avliile a still larger number of the related Bopyriilfc 
and Entoniscida; frequent other crustaceans. See 
Crustacea, Par Asms jl 
Fish River Caves. See Blue Mouxt.uxs. 
Fisk University. See Nashville. 

Fissirostres (Lat., ‘split-beaked’), one of the 
tribes into which the great order Passercs or Inses- 
sores used to be divided. The name refers to the 
width of gape, associated with the habit of catching 
insects on the wing. Swallows, swifts, and goat- 
suckers were included in this old-fashioned title. 
Fissnrcllidiie. See Lijiret. 

Fistula, in former times, was applied, in its 
etymological meaning of a pipe, to such Abscc.‘‘'cs 
(q.v.) as liad contracted to narrow, hard, open 
passages in the soft tissues of the body, lined by a 
kind of false membrane, ^ving rise to a thin di.?- 
charge. At the present time, however, the tciia 
fistula is generallj' limited to such a passage when 
in communication with, or in the immediafe neigh- 
bourhood of, one of the mucous canals ; clsewlioro 
it is called a Sinus (q.v.). Thus, it is common to 
sneak of salivary fistula, urinaiy fistula. Ax. ; bm 
tlie most common and troublesome kind of all is 
the fistula in ana, in connection with the lower 
bowel, or Rectum (q.v.; and .see Anu.s). TIiC 
term is also applied to unnatural communications 
between two adjacent mucous canals (e.g. vesico- 
vaginal fistula), or between one of thc.se and the 
external surface (e.g. gastric fistula, foeciil fistula), 
indcpendcntlj* of their size and shape. The treat- 
nicnt of li.stula should only be entrusted to o.xpo- 
ricnced surgeons ; but there are always quacks in 
abundance willing to undertake it, and liold out 
flattering hopes of an early cure without projicr 
surgical procedure. ,, 

For tlie cure of salivar 3 ' or iirinaiy fistiiln an 
that is generally nece.ssar;' is to rc.storo the patenej 
of the natural ducts, which is donc_ by piu^'-mg 
instniments along them. Should a fistula, hon- 
cver, be situated where it is surrounded by mus. 
cnlar fibre.s, as at tlie orifice of the lower bowel, it 
is necessary to diviile these, so ns to leave the part 
at TO-st while nature repairs it. During the proce.'s 
of healing c.arc nm.st bo taken tliat the 

closes from the bottom, otlierwi=e the cut Mirtacc | 
are apt to reunite, leaving tlie fistula unimi>rove< . 
This may be secured cither liy sfufling the 
with lint, or by daily pa'-sing a jirobc or a uugc 
along it to brc.ak down any adhesions that ns 
have formed. Stimulant applications arc « - 
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' sometimes necess.aiy to promote the healing pro- 
cess. 

At times, however, fistnlre reqxrire more elaborate 
treatment, and are extremely difficult to close, 
especially those which result from loss of tissue 
between two adjacent mucous canals ; fortunately, 
however, modern surgeiy is able to remedy these 
also. It is necessary to make the edges of the orifice 
once more raw, and to bring them in contact, but 
formerly the wound used rarely to unite, as the 
stitches produced such an amount of irritation. 
Now, however, bj' the use of silver-wire, or catgut, 
and by scmpulous attention to cleanliness, the 
parts can be kept together long enough to insure 
union ; and thus, by the ingenuity of Abierican 
surgeons, especially the late lilarion Sims of New 
York, and others in Britain, certain diseases 
of women, arising from protracted labours, and 
formerly rendering the unfortunate subjects of 
them miserable and unfitted for any of the duties 
of life, may be now remedied bj' a skilfully per- 
formed operation. See E. and E. W. Andrews, 
Bectcd and Anal Surgery (2d ed. Chicago, 1889). 

Fistiilaridsc. See Flute Mouths. 

Fistuliiia, a genus of Hymenoniycete fungi 
allied to Boletus (q.v.), family Polyporci ; the 
under surface (hymenmm) at first covered with 
minute warts, which ultimately form separate 
tubes. F. hepatiea is common in Britain and 
throughout Europe on old oak, walnut, and chest- 
nut trees ; it occurs also on ash and beech. It is 
semicircular, of very regular outline, with a lateral 

stem, or none ; 
its colour red j 
its substance 
fibrous afnd 
fleshy, much 
resembling 
b e e t - r o o t. 
When old and 
beginning to 
decay, it looks 
like a mass of 
liver. It some- 
times attains a 
gi-eat size. Mr 
Berkeley inen- 
Fislulina hep.atica. tions one which 

grew on an 

ash pollard, and weighed nearly tliirty pound.s. 
This fungus, while young, is much esteemed in 
some parts of Europe as an esculent ; whilst there 
is almost no possibility of confounding it with 
any dangerous fuiigus. Its taste resembles that 
of the common mushroom, but is rather more acid. 
‘When grilled, it is scarcely to be distinguished 
from broiled meat.’ It furnishes itself with abund- 
ance of sauce. 

Fitcli, John, inventor, was born in what is now 
South Windsor, Connecticut, in 1743, and after a 
short, unhappy, manied life, and a period of wan- 
dering, settled at Trenton, New Jersey. At the 
outbreak of the revolution ho became a gunsmith 
for the American troops, with whom he wintered 
at Valley Forge. He next made surveying and 
trading toum in the lYest, and after escaping from 
captivity among the Indians returned to Pennsyl- 
vania, where in 1785 he completed his first model of 
a steamboat; this had wheels at the sides, which 
were replaced in the follon-ing j'ear with paddles or 
oare. In the face of discouragement and neglect he 
succeeded in constructing a vessel, 45 feet long and 
12 feet beam, with an engine of 12-inch cylinder, 
which made a successful trial-trij) on the Delaware, 
at Philadelphia, 22d August 1787. Larger vessels 
were built in 1788 and 1790, the latter being nin as 
a passenger-boat, at eight miles an hour, to Bur- 


lington (20 miles) throughout the summer. SIls- 
fortune, however, dogged ‘poor John Fitch’s ’ steps ; 
bis supporters fell away; and in 1793 he went to 
France to constmet a steamboat, only to find his 
project frustrated by the Revolution there. It is 
said that his plans and specifications were deposited 
with the American consul at L’Orient, who for 
several months entrusted them to Robert Fulton 
(q.v.) ;■ and the latter’s steamboat certainly was in 
1817 declared by a committee of the New York 
legislature to be ‘ in substance the invention 
patented bj' Jobn Fitch in 1791.’ Penniless and 
dejected, Fitch worked his passage back to America, 
where in the summer of 1798 he is said to have 
committed suicide in a tavern at Bardstown, 
Kentucky. 

Fitcllbiirg, a city of Massachusetts, on the 
Nashua River, at tlie junction of three railroads, 
50 miles "WNW. of Boston. It has numerous 
paper-mills, and manufactures of machineiy, 
chairs, pianos, and tools. Pop. (1880) 12,429; 
(1885) 15,375. 

Fitches. See Vetches. 

Fitchj', or Fitch^, in Heraldrj'. See Cross. 

Fits, a name popularly applied to any sudden 
seizure of disease implying loss of consciousness, or 
any considerable change in the condition of the 
mind, but particularlj' to attacks of Epilepsy (q.v.), 
and other forms of Convulsions (q.v.). 

Fitz is an old Nortnan-French word signifying 
‘son,’ from the Lat. Jilius (Fr. y?fs); the old 
spelling is usually fiz, another later form being 
Jiltz. Like the Scotch Mac, the Irish O', and the 
oriental Ben, it is prefixed to proper names to 
signify descent, as in the Norman names Fitz- 
william, Fitzwalter, Fitzgerald. A later applica- 
tion of it has been to denote the natural sons 
of royalty, as in Fitzroy, Fitzjames (see Berwick, 
Duke of), and Fitzclarence. 

Fitzgerald, Lord Edward, a prominent mem- 
ber of the society of United Irishmen, was a 
younger son of the Duke of Leinster, and was 
born at Carton Castle, near Dublin, October 16, 
17G3. After his father’s death he was brought 
up in France, but returned to England in 1779 to 
enter the army. He served with distinction in 
the American war, next sat for Athy in the Irish 

f iarliament, and was drawn to Paris bv the resist- 
ess spell of the great Revolution, llere he re- 
nounced his title of nobility, and married Pamela, 
daughter of Madame de Ge'nlis by Bgaliti Orleans, 
next returning to Ireland in 1793, to plunge ere 
long into the troubled sea of political conspiracy. 
He joined the United Irishmen in 1796, and lyent to 
France to airange for a French invasion of Ireland. 
Soon after his return the plot was betrayed to the 
government, and Fitzgerald, after a few days of 
hiding in Dublin, was seized, not without a desper- 
ate scuffle, in which he received wounds of which 
he died, sixteen days later, 4th June 1798. See 
the Life by JJoore (2 vols. 1831). 

Fitzgerald, Edward, was bom M.arch 31, 
1809, at Bredfield House, near AVoodbridge, in 
Suflblk. His father, John Purcell, took his wife’s 
family name on her father’s death in ISIS. In 18IG 
the family went to Franco, and lived for a time at 
St Gemiains, and aftenvards at Paris. In 1821 he 
w.os sent to King Edward VI.’s School at Bury St 
Edmunds, where James Spedding, AV. B. Donne, 
and J. JI. Kemble were amongliis schoolfellows. 
He went up to Trinity College, Cajnbridge, in 
October 1826, where Spedding joined him the next 
year, and where he fomioJ fast friendships with 
Tliackei-ay, AAh H. Thompson, aftenvards Master 
of Trinity, and John Allen, aftenvards Archdeacon 
of Salop. He took his degree in January 1830. 
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Hib fatlier’s family resided at AVherstead Lodge, 
near Ipswcli, from' 1825 to 1835, and siiLseqnently 
at Boulge Hall, near "NVoodbridge ; there lie lived 
with them until 1838, when he took up his separate 
residence in a cottage near the gate of Boulge 
Hall. His life at this time wm a quiet round of 
readin" and gai-dening, occasionally _ broken by 
vibits from or to friends ;■ his chief friends in the 
neighbourhood were the Rev. G. Crabbe, the son 
of the poet, and vicar of Bredfield, Archdeacon" 
Groome, and Bernard Barton, the Qnaker-poet of 
Woodbridge, whoso daughter he afterwards married. 
Everj' spring he used to make a long visit to 
London to see his friends. There he constantly met 
Donne, Spedding, and Thackeraj*, and was a fre- 
quent ^^sltor at Carlyle’s house. Lord Tennyson 
and his brother Frederic had been his contem- 
poraries at college ; but it was in London that 
they became intimate ; how fast the friendship was 
is best shown by Lord Tennyson’s dedication of 
Tircsias. In 1853 he left the cottage and settled 
near "Woodbridge, and afterwards in the town itself ; 
but in 1874 he removed to Little Grange, a house 
which he had hufit for JiimsoJf in tiie neighbour- 
hood. His great outdoor amusement in these yeai-s 
was yachting ; and every summer was spent cruis- 
ing about the Sud'olk coast, especially near Lowes- 
toft and Aldborough, the latter locality being of 
gi'cat interest to him as associated with the poems 
of his favourite, Crabbe. He thoroughly enjoyed 
the life on his yacht, cariying his books with him, 
and delighting to take his friends for .short triiis, 
when they miglit read and talk over well-known pas- 
sages together. He also enjoyed the rough, honest 
wavs of the sailors and fishermen ; and he liked to 
collect their peculiar words and phrases. But he 
could not escape ‘ the browner shade ’ which Gibbon 
ascribes to the evening of life, and the sea gradually 
lost its charm ; one old sailor died, and another 
grievously disappointed him ; and he at last gave 
up the yacht tor his garden, where his favourite 
walk was called the ‘ Quarter-deck.’ Ho died sud- 
denly, June 14, 1883, while paying his annual visit 
to his friend the Rev. G. Crabbe, the poet’s grand- 
son, .at Merton Rectory, Norfolk, One of his gi-eat 
char.acteristics was steadfastno.ss in friendship ; he 
was slow to form intimacies, but, once rivetecl, the 
link lasted till deatli. Hi.s outward manner w.os 
reserved, and he might sometimes seem a little 
wayward or petulant ; but under all this cold 
exterior there lay a tenderness like Johnson’s, 
and a fine stroke of imagination or a noble deed 
would make his voice falter .and liis eyes fill -n-itli 
tcar.a. 

The first forty-two years of his life passed in 
quiet reading and thinking, and it w,as not till 
1851 that he published anonymously his dialogue 
on youth, Euphmnor, which was followed by 
Poloni us in lSo'2. In tlie me.antime a friend had 
jiersuaded him to begin Spanish, and this not only 
opened a new world of interest, but revealed to him 
his own nowers. He at once took to C.alderon’s 
tday.s, and.afterw.auls to Don Qufxo(c,'anil in 1853 
he published a tr.anslation of six ilramas of the 
former with his name attaciicd ; but he soon with- 
drew it from circulation, anil two more were after- 
w.ards printed priyatcly. About 1853 the same 
friend interested him in Persian. Sa’di’s Gulisldn 
early attracted him by its quaint stories, and in 
1.S5G he published .an .anonymou.s vcision of Jaini’s 
SuhinuUi anil .15.(1/; and he also wrote, but never 
printed, an abridgment in verse of ’Attar’s Man til: 
vt lair. But the Persian poet who most jntcresteil 
him, from the time of his first seeing his works in 
185G in a MS. in the Bodleian Library, w.as 'Omar i 
Khayyam, the astronomer-poet of the'l 1th century. 
The-u poems were then Known only by a few 
Cun cut quotatioiLs, a« they were lin-t printed at 


Paris in 1857 by ]M. Nicolas ; but Fitzgerald at once 
recognised their beauty, .and his name and the poet’s 
will probably remain indissolubly linked togetlier. 
Here his genius as a translator appears at its 
height. He possessed to an extraordmaia' dcwee 
the power of reproducing on liis render tlie ell'ect 
of tile original ; and, though the original ideas are 
often altered, condensed, and transposed in an 
ajjparently reckless w<ay, these lawless alteration.? 
and substitutions are like those in Dryden, and 
they all tell; the translator becomes the ‘alter’ 
and not the ‘ dimidiatus Jlen.ander.’ His letters 
.and collected works have been edited by Mr "W. 
Aldis Wright (3 vols. 1889). 

Fitzliei'Bcrt, Mbs, a Roman Catholic lady, 
born Maria Anne Sniytlie in 1756, to whom, after 
she had been a second time left a widow, tlie 
Prince of Wales, afterwards George IV., was 
secretly' married in 1785 by an Anglican clergy- 
man. This marriage, contracted without the 
king’s consent, was of course invalidate under the 
Royal Mairiage Act of 1772; but the prince earned 
his meanness so f.ar as to persuade Fox to deny 
tfi.at there liad been a ni.arnage at all, and after- 
wards denied that he had done so. On his niar- 
ri.age to the Princess Caroline in 1795 the con- 
nection was broken oft" for a time, to be resumed 
with the pope’s consent, and finally broken off in 
1806. Mrs Fitzherbert, whose conduct in trying 
circumstances h.as been w.armly praised, died at 
Brighton, 29th hlarch 1837. See her Memoirs, by 
L.angd.ale (1856). 

Fitzroy, the l.argest river of Western Australia, 
has its sources in the King Leopold Range, and, 
after describing a wide curve to tlic south, reaches 
the sea at the southern end of King Sound. Its 
total length is about 300 miles, the lower 100 of 
which are navig.able for small boats. Its valley 
is a well-gi'.assed country. The river was dis- 
covered by Stokes in 1838, and explored for about 
250 miles by Alex.ander Foriest in 1879. 

Fitzroy, Robert, admiral and meteorologist, 
a gr.andson of the third Duke of Grafton, was 
boi-n at Amptoii H.all, near Bmy St Edmunds, 
July 5, 1805, .and entered the navy in 1819. Ih’ 
lii-st import.ant work w.as that of .surveying the 
coasts ot Pat.agonia and Tierra del Fnego, 1823-30 ; 
and this work he was ch.argcd to continue on bis 
reappointment to the command of the Dcufflc in 
1831. On this voyage he was accompanied by 
Darwin, the two together publi.shing in 1839, three 
years after their return to England, a Eairativc of | 
the Surveying Voyages of JT.M.S. ‘Adventure laia 
‘ Beagle,’ vols. i. and ii. by Fitzroy, and vol. m- by 
Darwin. For two ycare ( 1843-45) he was govenior , 
of New Zealand, then a newly-constituted colony. 
Although placed on half-pay in 18.50, he wv prO' 
moted in due coumo to be rear-admiral (18.57) am* 
vico-.adniir.al (1863) on the retired lists. In ly’' 
he received an appointment in the meteorological 
dep.artment of the Board of Trade, his attention 
being principally given in his later years to 
meteorology .and' the lifeboat service. The cbc.ap 
and serviceable ‘Fitzroy barometer’ was made on a 
plan suggested by him ; and it w.a.s he who iii'-ti- 
tilted the .system of stonn wnniiiig-i that has groan 
into the daily weather forecasts. Among W* 
works arc Meteorological Ohsen-ntions (18,59), anii 
WcaUicr-lool; (1863), as well as Eemarls on Af' 
Zealand (1816). Ho put an end to his oum liie, 
ill a fit of mental alicrration, 30tli Aiuil a 
Norwood in Surrey. 

Fitzivilliiuii, W1I.I.IAM, Earl Fit/william, y/a? 
Iwrn in 1748, and, succeeding his father in ’ 
took hisi-e.al in the House of Lord*- in 1/6.. lie 
first opiiO-,cd Pitt, to whom he nfterward-i went < 
witli a considerable ixirtion of the Whig pal tj'/i"' , 



FIUME 


FIXTURES 


G61 


to the excesses of the French Revolution. As lord- 
lieutenant for three months of Ireland (1794-95), 
where his wann support of Catholic emancipation 
aroused enthusiastic hopes, he was- considered by 
Pitt too liberal ; and his recall was followed by 
the rebellion of 1798.: He was president of the 
council in the Gi'enville ministry, in 1806, and took 
some part in the Reform Bill agitation. He died 
8th February 1833. 

Fimne (Illyr. Rika, Lat. Famnii St Viti ad 
an important seaport of Hungary, at the 
mouth of the Fiumara, 142 miles WSW. of Agram 
by rail, and 35 miles ESE. of Trieste across the 
Istrian peninsula, stands at the head of the beauti- 
ful Gulf of Quarnero, in the Adriatic, where the 
Julian Alps end. It consists of an old and new 
town; the latter, on the sea, being well built and 
laid out with many handsome streets and squares. 
Its extensive industries include manufactures of 
paper, torpedoes, tobacco (government factory, 
with over 2000 hands), sails, ropes, chemicals, 
starch, liqueurs, &c., besides a large petroleum- 
refinery, American flour-mills, and a rice-shelling 
factory. The tunny-fisheries of the Gulf also ai'e 
valuable. Flume’s chief importance, however, is 
as the entrepot of a great and steadily increasing 
commerce. A free port from 1717 till 1891, it has a 
harbour with a lighthouse and several breakwatei-s, 
which was greatly improved by the Hungarian 
government in the years following 1872, when new 
moles and quays with warehouses, and petroleum 
and other docks, were added, at a cost of nearly a 
million sterling, with the immediate effect of 
increasing the trade fivefold within the next twelve 
years. Moreover, further works were projected in 
1888, to cost nearly half a million. In 1887 the 
exports amounted to £4,288,163, chiefly flour and 
grain, oak staves and timber, prunes, wine, 
mineral waters, sugar, and torpedoes ; the imports 
reached £1,031,546, rice, crude petroleum, tobacco, 
wine, coffee, and cotton goods being the principal 
items. The trade is almost entirely a transit trade, 
even the petroleum and rice goin^ forward into 
the interior after manipulation. Nearly half of 
tlie entire foreign trade is carried under the British 
flag ; the aggregate direct trade in British vessels 
has increased, almost without a check, from £300 
in 1876 to £1,638,872 in 1887 ; and the indirect or 
carrying trade from £27,700 to £1,067,524 within 
the same years. The chief imports from Britain 
are cotton goods and yarn, American tobacco, 
machineiy, and coal ; a large quantity of paddy 
rice and jute are imported from British India. 
Area of town and territoiy, over 12 sq. m. ; pop. 
(1889) 22,029. — The county of Fimne, belonging to 
Croatia, lies to the east, between Carniola and the 
sea, and is almost entirely filled by the Karet 
range. In the relatively small valley area, and 
along the coast, olives, figs, pomegranates, and 
citrons flourish. Area, 1000 sq. m. ; pop. (1881) 
81,070. See Litrow, Finmc wul seine Umgehungen 
(Fiume, 1884). 

Five Members. The, were those members of 
parliament — John Pym, John Hampden, Denzil 
Holies, Sir Arthur Haselrig, and William Strode — 
whom Charles I. endeavoured to arrest on 4th 
Januarj’ 1642. This action, by which Charles had 
meant to prevent the impeachment of the queen, 
precipitated the Civil War. See Chaeles I. 

Fivc-milc Act. an Act passed in 1665, enact- 
ing that no Nonconforming clergj’man should be 
allowed to come irithin five miles of a corporate 
town, or of any place where he had once minis- 
tered, nor act as a tutor or schoolmaster, unless he 
firet took the oath of non-resistance, and expressed 
liis willingness to make no attempt to alter the 
-constitution of cither church or state. 


Fives, a game of hand-ball still popular in 
England, chiefly at the gi-eat public scliools. 
The game existed at least as early as the 14th 
century, both in France and England, being 
termed ‘ palm-play ’ in the former, and ‘ hand- 
tennis ’ in the latter ; its name is derived from its 
being played with the ‘hunch of fives’ — i.e. hand. 
The principle of the game is verj’ simple, although 
the minor rules depend largely on local tradition. 
In a ‘ single ’ one player constitutes a side ; in a 
‘ double ’ there are two on either side. A roomy 
court is requisite, bounded by a high wall at one 
end, and ag.ainst this wall a ball is propelled by 
striking it with the open hand. A ‘close’ court 
has also two side walls, and the whole is sometimes 
covered. The game is begun by one player 
striking the ball against the wall, and causing it 
to rebound anywhere beyond the floor-score, which 
is about two yards from the wall ; the ball as it 
rebounds is then returned by the opposing sides 
alternately, a player’s stroke counting a failure 
whenever the ball does not touch the wall higher 
than three feet from the gi'ound, and the opposite 
side scoring one. The ball may- be struck either 
from a direct rebound before it reaches the ground, 
or after it has ‘ dapped ’ or hopped from the ground 
once. Fifteen is usually game. When the pla3-ers 
are skilful the ball is kept going bj' the alternate 
strikei-s for manj’ minutes at a time, and the game 
is thus rendered exciting both for players and 
onlookers. 

Fixed Bodies is a tenn applied in chemistry 
to those substances which remain fixed, and are not 
volatilised at moderately high temperatures. — Fixed 
Air was the name given in 1756 by Dr Joseph 
Black (q.v.) to what in 1784 was named ly 
Lavoisier Carbonic Acid. — Fixed Oils are those oils 
which, on the application of heat, do not volatilise 
without deoomfjosition. See Oils. 

Fixed Stars. See Staes. 

Fixtures, The Law of, is very much the same 
in England and Scotland. The general idea of a 
fixture is that a movable has been fastened to the 
soil or to a house, and has thus become the pro- 
perty of the owner of the soil or house. Such 
questions arise frequently between vendor and pur- 
chaser, heritable and ordinaiy creditors, heir and 
executor, landlord and tenant. The last case is 
that most favourable for the right to remove .a 
fi.xt-nre. The first question is, however, whether 
the movable has become a fixture. There are 
constructive fixtures — e.g. the ke^’s of doors, certain 
loose pieces of machineiy, the bell of a factoiy, 
&c. In general, however, there must be physical 
annexation. Apart from this the main tests are : 

( 1 ) can the thing be taken awaj’ without material 
injury' to itself or to the premises ? (2) is it essen- 
tial, or material, or specially adapted to the 
enjoj'inent of the premises? In a famous case 
saltpans were held txi be fixtures, because, though 
t-hej'' could be removed without much injuiy, 
they were necessaiy to the use of the premises. 
But, further, especialh' between landlord and 
tenant, it is important to know what was the pur- 
pose of annexation, the intention of parties ; were 
the things intended for perpetual or for teni- 
poraiy use ? In 7ion-agricultitral subjects there are 
two main classes of fixtures — viz. those put up for 
ornament, convenience, or domestic use, and those 
put up for purposes of trade. The reraovabilitj’ of 
the first Class is a good deal settled ly custom. 
The character of the article maj’ show it to be 
purelj' temporary, otherwise the test must be 
whether the injury of detachment would be sub- 
stantial. In dwelling-houses, for instance, pier- 
glasses, ornamental diiinnej’-pieces, grates, book- 
cases screwed to the wall, are all regarded as 
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movables, and therefore removable by the tenant. 
Of coulee, injury caused to the premises by removal 
must be repaired by the tenant. In trade, on the 
other hand, nearly all fixtures are removable by 
tire tenant, if there is no custom or stipulation 
to the contrary-. Baher-s’ ovens, colliery-engines, 
spinning-mules, trees and glass frames in a nurserj', 
are not put up b^^ the tenant u-ith an 3 ’ view of 
benefiting the landlord. Such questions are fre- 
qirently settled by a remit to a practical man 
acquainted with the irractice of the par-ticular 
trade. As regards agricultural subjects, the law 
in both England and Scotland is norv largely statu- 
tory. The English and Scottish Agricultural Hold- 
ings Acts of 1883 place the agncirltural tenant 
(which includes pastoral, market- garden, and 
mixed holdings ) in almost as good a position as the 
commercial tenant. To some extent this had been 
acooiirplished for England by a previous act in 
1851. Prior to these statutes everything physicallj' 
annexed bj' the tenant becanre the property of 
the landlord without compensation. The general 
statrrtor^’ rule now is that, as regards anj' engines, 
nracliiireVj% fencing, and other fixtrrres and build- 
ings for which the tenarrt is not entitled to com- 
pensation irnder the statutes, he is entitled to 
remove thenr withorrt damage, if he has given a 
month’s notice, and has paid his rent. The land- 
lord, however, by counter notice, ma 3 ' pirrchase at 
a valuation. The Irish land legislation of recent 
3 'ears resolves ever 3 ’thing into compensation, but 
formeri 3 ' the tenant’s right was the same as in 
England and Scotland. 

Flabcllum ( Lat. ). See Fan. 

Flacciis. See Horace, and Festus. 

FlacciiSt C. Valerius, a Koman poet, who 
flourished in the time of Vespasian, but of 3vhose 
life nothing is knoum. Ho wrote the Argonautica, 
an unfinished epic poem, a good examjrle of learned 
mediocrity rather tlian of genuine inspiration. The 
chief editions are those of Thilo (18G3) and C. 
Schenkl (1871). An Englisli metrical translation 
seems to have been published by one Nicholas 
Vhyte as eari 3 ' as 1505. 

FLaciliS, or Vlacicii, JIattiiias, sumamcd 
Illyricus, a pupil of Luther aird Melanchthon, was 
born at Albona, in Ill 3 ’ria, in 1520. He studied at 
Basel, Tubingen, and'Wittenber-g successivel 3 ', and 
became professor of the Hebrew Scriptures at this 
last-nairred university in 1514. From this time 
he took an active part in all the theological dis- 
cussions of the time ; and for his attacks upon 
Melanchthon’s compromise, known as the Leipzig 
Interim, he was, four 3 ’ears later, deprived of iris 
professorship. Nor did he procure arrother appoint- 
ment until 1557, when he becartre professor of 
Theology at Jena. This post he again lost, after 
holding it for five 3 'ears, on account of his doctrine 
that original sin was cssentiall 3 ' inherent in man’s 
nature. After this he led a w’andering life, d 3 'ing' 
in great povert 3 ' at Frankfort-on-Main nr 1575. Of 
hh mtmerous works three deserve mention — Clavis 
Scripturoi Sacrw (1507), Cuialogus TcMhtm Veri- 
taiis (1550), and Ecclcsiastica historia (1559-74). 
It is said that Flacius, in order to gather materials 
for his work, visited, in the di.sguise of a Francb- 
can monk, several monastic libraries throughout 
Europe, and purloined from them such MSS. as 
were u‘-eful to him, amongst those thus stolen 
being the original of Fonlun’s Scotichronicon, which, 
along with mtmerous other MSS., was purchased 
after Flacius’ death by the Duke of Bntn.swick, 
and depo'ited in the librarv' at V’olfenbiittel. See 
Pregor, Flacius Jllyricus 'uml seine Zeit (2 rols. 
Erlang. 1859-01). 

Flag, a poiutlar name for many nronocot3'lc- 
douou.'j plants with .srvord-.shaped leaves, mokh' 


growing in moist situations. It is sometinres 
particularly appropriated to the species of Iris 
(q.v.) or Flower-de-luce, especiall 3 ' to the common 
3 'ellow flag {I. pscudacorus) ; but is given also 
ver 3 ' indiscriminatel 3 ' to other plants of similar 
foliage, as the Acorns calamus (see ACORUS), 
wliicTi is called Sweet Flag. It is even frequentl 3 ' 
applied in the United States to some of the alga? — 
e.g. Fucus (q.v.). 

Flag, a strip of some light fabric attached at 
one eiTd to a staflf, used as a national, local, or 
corporate emblem, for militaiy and naval pur- 
poses, to express rejoicing, mourning, and the 
like, or to make known some fact to spectatore. 
As a militar 3 ' ensign it was probabl 3 ' developed 
out of the fixed standard of the Homans and otlier 
ancient nations, through the _ transitional forms 
of the vcxillum and lahamim, in both of which a 
square piece of cloth was fastened to a cross bar at 
the end of a spear. It has, however, been asserted 
that the Saracens used flying flags prior to their 
adoption b 3 ' an 3 ' countr 3 ' of Christendom. One of 
the earliest known forms of flag was the Gonfanoii 
or Gonfalon, which was borne near the pereon of 
the commander-in-chief, and fixed in a frame 
in which it could turn. The Bayeux tapestiy, 
in the representation of the Norman Conquest 
of England, exhibits numerous flags ns borne 
b 3 ' the knights of William’s army. The gon- 
fanon of the Conqueror had three ends, and was 
charged with a golden cross on a white gi-ound 
within a blue bordure. The other flags are 
chien 3 ' small, often three-pointed, and bearing 
figures which may be considered anticipations of 
the pales, roundles, and erosses of heraldn’. At 
the oattle of Northallerton in 1138 the English 
standard is said to have consisted of the mast of a 
sliip fitted into a high four-wheeled carriage. On 
the top of the mast was a silver pyx with a con- 
secrated host. There were displayed from it three 
bannoi's dedicated respeotivel 3 ’ to St Peter, St John 
of Beverley, and St Wilfrid of Eipon. In 1244 
Henry HI. of England ordered a dragon to bo made 
in fashion of a standard of red silk sparkling all 
over with fine gold, whose tongue should resemble 
burning fire, and appear to be continually moving, 
the eyes being of sapphires or other appropriate 
stones. Besides the gonfanon, three kinds of flag 
were much in use in the middle ages — the Pennon, 
the Banner, and the Standard. 

The Pennon was an ensign of knightly rank, 
only, however, to bo used by a knight who had 
followers to defend it ; it was earned below_ the 
lance-head, and was of a tapering, sometimes 
swallow-tailed shape, exhibiting in earlier ages 
some decorative design, and, after the introduction 
of hcrahliy, sometimes the badge, sometimes tlie 
arms of its owner. The arms were so renresented 
ns to be jn their right position when the lance was 
held horizontall 3 '. A diminutive flag of the same 
kind, ealled the Pcnnonccl, was carried by the 
esmiircs. 

'The Banner (q.v.), rectangular in fonn, was 
bonie b 3 ' a king, prince, duke, or any other noble 
down to a kni^it-banneret (see Banneret). 
The owner’s coat of arms covered its entire surface, 
no sliield or c.xtcmal ornaments being displayed ; 
.such at least was the uniform practice until the 
17tli centur 3 ’. The Siege of Caerlavcroclc, a Norman- 
French rhymed chronicle of the 14th century, de- 
scribes the arms on the banners of all the nobles 
and knights-banneret wlio were with Edward 1. in 
his campaign against Scotland in 1300. 

The Utanclard, strictl 3 ' .so called, a large, long 
flag, tapering towaids the fl 3 ' (or edge farthest 
from the staff), and slit at the end, was much in 
use among persons of distinction in the last half of 
the 14th, and in the 15th and ICth centuries. Its 
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length varied with the owner’s rank, and it dis- 

S , not his arms, but his badge or badges. In 
id the red cross of St George usually occupied 
the broad end of the standard, different family 
badges being sometimes separated from each other 



Standard of Sir Henry de Stafford, K.G., 1475. 

by the motto placed in one or two diagonal stripes 
across the field, as in the standard of Sir Henry de 
Stafford, K.G. {circa 1475), of which a drawing has 
been preserved at the Heralds’ College in London. 

Not only nations and persons, but trades and 
companies, had their flags, often canied into 
battle. A flag pi-esented by James III. of Scot- 
land to the trades of Edinburgh, and popularly 
known as the ‘ Blue Blanket,’ was home at Flodden, 
and is still in preservation. It is 10 feet long, 
swallow-tailed in form, and its ground is blue, now 
much faded. In the upper comer next the staff is 
the St Andrew’s cross, between the crown and 
thistle, and two escrols bear separate inscriptions. 

An account of military flags is given under 
Colours ( Regimental ). The remarks that follow 
apply chieflj' to royal and national flags, as borne 
in modern times. Though national flags are dis- 
played on certain occasions on shore, their use has 
oecome far more extensive and important at sea ; 
and a knowledge of them is necessary for all sailors, 
whether in the navy or merchant service. In old 
times every chieftain or kniglit sailed under his 
own flag, and ships of war sailed under the flag of 
the admiral, or flag of the port ; but the rule has 
long been that the ships of all countries shall sail 
under their national colours. 

In most countries the sovereign has a flag per- 
sonal to himself, which, notwithstanding the name 
of standard attached to it, is most generally, as 
in Great Britain, a banner in shape. The Eoyal 
Standard of the United Kingdom (see plate, fig. 1) 
is further a banner in this respect also, that it bears 
over its entire surface the quartered arms of Eng- 
land, Scotland, and Ireland. It is hoisted wherever 
the sovereign is residing, and on certain fortresses 
and stations, home and foreign, on royal anniver- 
saries or state occasions, as directed in the Royal 
Regulations. 

’ The union flag is a combination (somewhat 
questionable in point of heraldry) of the sepa- 
rate national flags of the three kingdoms, or 
at least of what have been accounted such. The 
red cross on a white field was, before the proper 
beginnings of heraldry, the distinguishing flag of 
England, and the white saltire on a blue field ( the 
St Andrew’s cross) similarly the flag of Scotland. 
One of the explanations given regarding the origin 
of the latter is that it represented the initial letter 
in Greek of our Saviom'’s name (X), as home by the 
Emperor Constantine. The existing union flag had 
a predecessor, in which Ireland had no place, intro- 
duced in 1606, three years after the union of the 
crowns of England and Scotland. It was ordered 
by proclamation that all ships belonging to IGng 
James’s subjects in both South and North Bntain 
should bear in the maintop the crosses of St George 
and St Andrew conjoined after a form ‘made bj' 
oiir heralds, and sent by us to our admiral to be 


published to our said subjects.’ The first union 
nag blencled the t^YO national flags by placing the 
cross of St George (fig. 2) over the saltire of St 
Andrew (fig. 3), as in fig. 4, retaining the blue 
neldof the latter, and giving the former a narrow 
white border or ‘flmbriation,' to represent its white 
or silver field, and avoid the heraldic solecism of 
colour on colour. The proclamation of 1606 did 
not, of coui-se, deal with ships-of-war. The king’s 
ships had then, as now, for their principal flag the 
ensign, to be presently described ; but they also bore, 
as thej' still do, a miniature union flag as a jack— 
i.e. a flag displayed from a staff at the end of the 
bowsprit, whence the name of union jack, which has 
in common parlance come to be wrongly applied to 
the larger as well as the smaller union flag. From 
this confusion it has arisen that landsmen nnversed 
in sea phraseology, and in search of an etymology 
for this misapplied name, have suggested its deriva- 
tion from King James (Jacques) who introduced it, 
or alternatively from the jacqnc, or surcoat witli a 
red cross anciently worn by English soldiers. At 
the Union of 1707 the use of the fii-st union flag was 
confirmed, and for the first time sanctioned on land 
as well as sea ; and it was also incorporated into 
the ensign. In consequence of the Union of 1801 
the flag just described had to give place to one in 
which Ireland would be represented, and in which 
the red saltire on a white ground (as in fig. 5) which 
had since 1783 contracted an association with St 
Patrick should be introduced. In the new flag 
(fig. 6) the St George’s cross with its fimbriation 
remained as it was, and the saltires of Scotland and 
Ireland were placed side by side, with the white 
and red alternately uppemost, and a fimbria of 
white separating the red from the blue field. 

The union flag per sc has ceased to be the dis- 
tinguishing flag of British merchant-ships ; but there 
are still occasions on which it is displayed both at 
sea and on shore. The jack, properly so called, is 
never flown on shore. "SVlien flown from the mast 
with a wdiite border it is the signal for a pilot; 
and it must also have a white border when flown 
from the bowsprit of a merchant-ship. 

Tho Ensign, a large banner hoisted on a long pole 
called the ensign-staff erected over the poop, or at 
the gaff when tlie ship is under sail, is now, in one 
or oflier of its three varieties, the flag under which 
not British ships-of-war only, but British merchant 
vessels sail. For more than 200 yearn the British 
fleet consisted of three dirisions, red, white, and 
blue, each with an ensign of corresponding colour ; 
the white ensign differing from the others in being 
charged with a St George’s cross ; and in 1707 the 
union device was incoiporated into the ensign, 
occupying the upper corner next the staff, which 
had before been taken up by the cross of St 
George. In 1864 these divisions of the fleet were 
abolished ; yet the red, white, and blue ensigns 
are still in use, each, with the union device of 
1801 introduced in the way that has been described, 
and the ivhite ensign still charged with the St 
George’s cross. The red ensign (fig. 7) now 
belongs to merchant-ships and generally to vessels 
not belonging to the navy. 'The white (fig. 8) 
belongs exclusively to the Royal Na'-y and the 
Eo 3 ’al Yaclit Squadron. The blue (fig. 9) is borne 
by the Naval Reserve, and also by certain yacht 
clubs. 

The flag of the lord high admiral (fig. 10), red 
with an anchor and cable, is hoisted^ in anj- ship 
on board which that high officer is ; and the 
admiral’s flag, white with a red cross (as fig. 2), is 
flown b.v an admiral when emploj’ed afloat, and at 
the main, fore, or niizzen-topgallant mast-head, 
according as he is full, vice, or rear-admiral. The 
union flag and blue ensign are, witli certain addi- 
tions, used occasionallj' as personal flags, or in 
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])articnlar departments of the service. The lord- 
lieutenant of Ireland, for example, has the union 
flag with a blue shield in its centre eharged with a 
golden harp (fig. 11). The governor-general of 
India ha«, in the centre of the union flag, the Star 
of India with a crown over it (fig. 12). British 
ministere at foreign courts have also the union flag, 
and in its centre the royal arms within a white 
circle surrounded by a wreath (fig. 13). British j 
consuls have the blue ensign with the royal arms in 
the fly. Vessels in the service of British colonies 
have the blue ensign with the badge of the colony 
in the fly. 

The long pendant, a familiar flag in the nai'y, is 
some 20 j-ards long, and veiy narrow and tapering. 
As flown from the mast-head of all ships of the Koj'al 
Navy in commission, it is white with a red cross. 
Such vessels in the service of British colonies as are 
commissioned as vessels-of-ivar under Act 28 Viet, 
chap. 14 wear the long pendant, but blue u-itli a 
red cross on a white ground next the mast. There ■ 
is also the broad pendant or burgee, a slightly ^ 
tapering and swallow-tailed flag, white with a red 
cross^ flown hy a commodore or the senior officer of : 
a squadron to distinguish his ship. If used by a 
commodore of the first class, it is flown at the 
main-topgallant mast-head, otherwise at the fore- 
topgallant mast-head. 

Tlie Scottish lion and the Irish harp, taken 
separately, but figured as they appear on the royal 
standard, are used in Scotland and Ireland as 
national flags, but have no official recognition. 

In tiio following notice of the 'flags of other 
maritime nations the technical language of 
heraldry is as much as possible avoided. The 
word standard is used for the flag of the sovereimi, 
and the form of flag is assumed to be rectangular 
unless otherwise described. 

France . — As royal standard, the blue hood of St 
^lartin was succeeded 1 ) 5 ’’ the plain red oriflamme 
(the standard of the abbey of St Denis), and the 
oriflamme in tlic loth century by a blue standard 
powdered with fleurs-de-lis, the fleurs-de-lis being, 
as in the arms of Franco, eventually reduced to three 
in number. The wliite flag afterwards became the 
standard in the reign of Henrj- IV. The historj- of 
the national flag is somewhat confused prior to 
1794, when the tricolor of three vertical divisions, 
blue, red, and white (fig. 14), was adopted. The 
wliito flag was reintroduced as royal standard and 
national flag at the restoration of monarchy, giving 
place again in 1830 to the tricolor, which has ever 
since been used both in the navy and as mercantile 
flag. Under the two empires the imperial standard 
was the tricolor, powdered with golden bees, the 
central stripe being charged u-ith the eagle of tlie 
cm]nro. 

uermang . — The standard of the German empire 
(fig. 15) has the iron cross (technically a cross patce 
sable fimbriated^ argent) on a gold or yellow field, 
each quarter being charged with three black eagles 
and an imperial crown, and over the whole a yellow 
or gold .shield, with the imperial arms onsigned with ^ 
a crown and surrounded by the collar of the black | 
eagle. The naval ensign (tig. 10) is white, divided 
by a black cross of which the ann next the ling- ■ 
sfafl is shorter than the other, and in the outer j 
section of the cross is the Bnis.>!ian eagle on a 
white field. The upper quarter next the flagstaff 
is comiiosed of three honrontal stripes of mack, 
p'hite, and red, and has in its centre the iron cross. 
The flag of the merchant service consists of three 
horizont.al stripes of black, wliite, and red (fig. 17). 

jltMtr/iT.— -Tlie imperial standard (fig. 18) is 
yellow, displaj-ing the eagle of tlic empire, and has 
an indented bortler of gold, silver, blue, and black, 
i he inan-of-war’s flag (fig. 19) has three horizontal 
divi-.ions, the central one white, the other two red : 


On the central division is a shield striped as the 
flag, uitli a naiTow gold border, and ensigned with 
the imperial crown. The flag of the merchant 
Service (fig. 20) is the same, but without the shield 
Or crown. The Austro-Hungarian mercantile flag 
(fig. 21) has the lower stripe half red and half 
green, with two shields containing respectively the 
arms of Austria and of Hungary. 

Russia. — The standard is yellow, charged with 
the arms of the Russian empire. The naval ensign 
(fig. 22) has a blue saltire on a white gi-oimd. (Hio 
inerchant flag (fig. 23) consists of three horizontal 
Stripes of white, blue, and red. 

Italy. — The royal standard, white with a blue 
border, displays the full armorial achievement of 
the king ot Italy. The flag of the navy (fig. 24) 
has three vertical stripes of green, white, and red ; 
in the centre is a red shield charged with a white 
Cross and bordered with blue (tlie ai-ms of the 
dukes of Savoy) ensigned with the crown. The 
mercantile flag is the same, without the crown. 

Spain. — ^The standard is entirely occupied with 
the quarterings of the Spanish escutcheon amori- 
ally marshalled. The flag of the nary (fm. 25) 
has three horizontal stripes, red, yellow, and red, 
the middle stripe being broader, and cliarged in 
the end next the staff with a circular shield 
ensigned with a crown and containing the impaled 
arms of Castile and Leon. The merchant flag 
(fig. 26) is yellow, with two horizontal bars of red 
across it. 

Portugal. — The standard is red, charged with the 
Portuguese arras and crown. The flag of the navy 
(fig. 27) is of blue and white, divided vertically and 
similarly charged. The mercantile flag is the 
same. 

Belgium. — The standard is striped vertically 
black, yellow, and red, the yellow stripe charged 
with the royal achievement. The mercantile flag 
(iig. 28) is like the standard, but without the 
acliievement. 

Netherlands. — The standard is striped horizon- 
tally red, white, and blue, with the royal achiovo- 
Jnent on the white stripe. The naval and merchant 
flag (fig. 29) have the same three stripes, without 
the achievement. 

Denmark. — The fl.ag •( probably the oldest in 
existence, dating from the 13th century) is red. 
With a white cross. In the standard the cross 
widens into a square in the centre, in which are 
the royal arms surrounded by the collars of ihe 
Elephant and the Dannebrog. Both the standard 
and the man-of-war’s ‘flag (fig. 30) are swallow- 
tailed. The merchant flag is like the ensign, but 
rectangular. 

Steeden and Norieay. — The flag of Sweden being 
blue with a yellow cross, that of Norway red 
With a blue cross and white fimbriation, tlic two 
Avere combined in 1817 into one device, somewhat 
after the manner of the union ling of Britain. 
The ensign (iig. 31) is the aboi'c-dcscribed flag of 
Sweden (blue with a yellow cross), Avith the union 
device in the upper quarter next the flagstalf. Tlic 
•Standard has the royal achievement in the centre 
of the Norwegian cross. Both standard and naval 
ensign are three-pointed ; the mercantile flag diffcis 
from the latter in being rectangular. 

Turkey. — The flag of the naA"}* (fig. 32) is red, 
charged Avith a decrescent moon and an eight- 
pointed star, both Avhitc. The mei chant flag 
(fig. .33) Is green, Avith a red circle in the cenlie, 
On Avhich is a Avhite decrescent moon. 

Greece. — The standard is blue, charged Avith_ a 
AA'hito cro'-s, Avhose inner limb is shorter than its 
outer, the royal arm.s, supportei's, &c. being in the 
centre. The* flag of the naA-y (fig. 31) has nine 
horizontal stripes alternately blue and Avhite, tlic 
Upper Quarter next the sta'lf being blue, Avitli a 
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white cross, in whose centre is a crown. The mer- 
chant flag is the same without the crown. 

United States . — The stars and stripes of the 
United States of America (fig. 35) are said to have 
been suggested by the coat armorial of the AVashing- 
ton famuy ( argent, three bars gules, in chief three 
mullets of the second), but it is hardly possible to 
reconcile this supposition with the actual history of 
the American flag. The earliest flag consisted of 
horizontal stripes, with the earlier British union de- 
vice in the place which it occupies in the British 
ensign. Sooii after the Declaration of Indraend- 
ence congress resolved that the flag of the United 
States should have thirteen stripes, alternately red 
and white, and that the British union device should 
be superseded by a blue field with thirteen white 
stars, the number both of stripes and of stars being 
correspondent to the number of states. In 1808 it 
was enacted that the stripes should continue to be 
thirteen, that the stars should be twenty in number, 
there being then twenty states, and that a star 
should be added for every new state that came into 
the union. In 1889, owing to the admission of four 
new states, the number of stars was increased to 
forty-two. The flag of the American admiral has 
the stripes alone, and the stars are used separately 
as a jacK. 

By a general international understanding, a flag 
of truce is -white, and it is usual to hoist with it the 
national flag of the enemy, the white flag at the 
main, and the enemy’s ensign at the fore. Striking 
the flag denotes surrender, and the placing the flag 
of one country over that of another indicates the 
victoiy of the fomer. The ensign and pendant at 
half-mast indicate mourning, the red flag mutiny, 
the black flag a pirate, and the yellow flag quaran- 
tine. 

For the use of flags as signals, which has of late 
years been brought to gi-eat perfection, see Signal- 
ling. 

Naval flags are now made of a light woollen 
fabric called bunting. Their size is expressed by 
the number of breadths of which they are composed, 
the regulation bunting being 9 inches wide. 

Flag-captain, in the Navy, is the captain of 
the admiral*s ship in any squadron, and is ordinarily 
his nominee. 

Flagellants, the name applied to those groups 
of fanatical enthusiasts who, at intervals from 
the 13th to the 16th centuiy, made their appe.ar-' 
ance in various countries of Europe, proclaiming 
the wrath of God against the con-uption of the 
times, inviting sinners to atone for sin by self- 
inflicted scourgings or flagellations, and publicly 
enforcing this exhortation by voluntarily scourging 
themselves, as well as by other forms of self- 
castigation. In large and disorderly bands — fre- 
quently headed by priests, and by fanatics in the 
costume of priests and monk.s, bearing banners 
and crucifixes aloft, their breasts and shouldere 
bare, and their faces concealed by a hood or mask, 
each armed with a heavy knotted scourge, loaded 
with lead or iron — they marched from town to 
town, chanting liymns full of denunciations of ven- 
geance and of woe. In the most public place of 
each town which they entered they threw them- 
selves upon the earth, and there inflicted upon them- 
selves the discipline of scourging, frequently to 
blood, and even to mutilation. Each member 
enrolled liimself for thirty-three days, in honour of 
the thirty-three j-ears of the life of our Lord on 
earth ; and all for the time professed entire poverty, 
subsisting only on alms or voluntary offerings. 
These fanatical movements recurred at frequent 
intervals ; the most remarkable, however, are three 
in number. The firet originated at Perugia in 
1260, at a time when society in Italy was greatly 


disorganised by the long-continued struggles of the 
Guelph and Ghibelline factions. Numbers crowded 
to follow the new cry, until at last the body became 
so formidable as to draw upon itself the suspicions 
of Manfred, the son of Frederick II., by whom it 
was vigorously suppressed. Later offshoots of the 
pai-ty made their- appearance in Bavaria, Austr ia, 
Moj-avia, Bohemia, Poland, and France ; wherr to 
their extravagant practices they added still greater 
extravagances of doctr ine. In virtue of a pretended 
revelation, they asserted that the blood shed in self- 
flagellation had a share with the blood of our Lord 
in atoning for sin ; they mutually confessed atrd 
absolved one another, and declared their voluntarj- 
penances to be a substitute for all the sacraments 
of the chirrch, and for all the ministrations of the 
clergjr. The Jews were to them air object of special 
abhorrence, and suffered dreadfully fronr their fury 
in manj' towns of Germany and the Netherlands. 
In the second outbreak of Flagellantisnr, about 1349, 
the outrages against public decency were ninclr 
nrore flagrant than on its first appearance. Men 
and women indiscriminately now appeared in public 
half naked, 'and ostentatiously underwent these 
self-inflicted scorrrgings. The immediate occasiorr 
of this new outburst of fanaticisrrr was the terror 
which pervaded society during the dreadful plagtre 
known as the Black Death. The sanre e.xtrava- 
ganceswere again repeated in Upper Germany, the 
provinces of the Rhine, the Netherlands, Switzer- 
land, Sweden, and even England. Although rigor- 
ously excluded from France, these fanatics effected 
an entrance into Avignon, then the residence of 
the popes, but were condemned by a bull of 
Clement VI. The mania graduallj’ subsided, nor 
do we again find any permanent trace of it till the 
beginning of the next centui-y. In the year 1414 
a new troop of Flagellants, locally called Flcgler, 
made their appearance in Thuringia and Lower 
Saxony, renewing and even exaggerating theuildest 
extravagances of their predecessors. These new 
fanatics appear to have rejected all the received 
religious usages, and indeed all external worship, 
placing their entire reliance on ‘ faith and flagella- 
tion.’ Their leader was called Conrad Schmidt. 
They rejected not only the doctrines of the church 
upon the sacraments, but also purgatoiy and prayers 
for the dead. Their violence drew upon them the 
severest punishments of the Inquisition. Many of 
them were capitally condemned, and , Schmidt him- 
self was burned at Sangerhaiisen in 1414. Their 
doctrines, comprised in fifty articles, were con- 
demned in the Council of Constance. 

These strange "extravagances are reprobated by 
the Roman Catholic Church in common with all 
other Christian communities ; but Roman Catholics 
(relying on 1 Cor. i.x. 27; Col. iii. 5) hold the 
lawfulness, and even the meritoi-ious character, of 
yoluntaiy self-chastisement, if undertaken with 
due dispositions, practised without ostentation or 
fanaticism, and animated by a lively faith and a 
firm hope in the mei-its of Christ. This is the self- 
castigation known under the name of ‘ the Dis- 
cipline ’ — a form of mortification not unfrequent in 
the monastic state, and even practised by lay per- 
sons, and these sometimes of the highest rank, both 
in ancient and in modem times. See Penance. 

See AVadding’s Annalcs Minorum Frairum; Kaynaldi’s 
Continimtion of Baronins; ilosheim’s Church Uistory; 
Gieseler’s Kirchenycschichtc ; and llilman’s Latin Chris- 
tianity. Also the following special treatises; lorste- 
inanu. Die Christlichcn Gcisslcrr/cscIUchaficn (1828); 
Schneegans, Lie Gcissler (1840); AA’. M. Cooper, Flagcl- 
lationand the Flagcltants (new ed. 1887); and Roliricht 
in the Zeitschrifi fiir Kirchcngcschichtc for 1877. 

Flagellllin, a vibratile filament of firing matter 
associated tvith a cell, whether that be an isolated 
unit as in most flagellate Infusorians, or an 
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element in a nmlticellular organism, as m the 
Hagellate chamhers of a sponge. A flagellate cell 
has in most cases a single flagellum, anil two are 
not uncommon; cilia, however, usually occur in 
numbers. A ciliuni is simply bent and straighteiied 
again ; a flagellum wriggles from side to side with 
a'niore comple.v undulatoiy contraction and exten- 
sion. A rudder-like flagellum, driving the cell 
before it, as in spermatozoa and bacteria, has been 
called a piilsdlum ; while the commoner type, 
which draws the cell after it, as seen in many 
Infusorians, has been termed a tractelhm. A 
flagellum is usually locomotor or food-wafting in 
function, and is an expression and outcome of 
marked activity in the cell to which it belongs. 
See Cell, Cilia, Protozoa. 

FIai;colet (Old Fr.fajol), the modem fonn of 
the old Flute d hcc, or straight flute, the simplest 
kind of which is the tin whistle with six holes. It 
is said to have been invented by Sieur Juvigny in 
1580. The English flageolet has the same scale as 
the Flute ( q. v. ). The French flageolet, which at one 
time was very popular in dance music, is a smaller 
variety, liaving only four holes in _ front, with two 
behind for the thumbs, and additional keys. Its 
compass is a little over two octaves from G on the 
treble stave. The flageolet is not used in orchestral 
music. 

Flag-liciltciiant is an officer wlio, in the navy, 
performs such duties for an admiral as would de- 
volve upon an aide-de-camp in thearmj’. _ He com- 
municates the admiral’s orders to the various ships, 
either personally or by signal. 

.FI aST'O nicer, in the Britislr Navy, is an admiral, 
vice-adnriral, or rear-admiral. He is so called from 
his right to carry, at the mast-head of the ship in 
which he sails, a flag denoting his rank. The Lord 
High Admiral, or the commissioners appointed to 
fullil his duty — i.e. the Lords of the Admiralty, fly 
tiro union flag at the main. For an admiral the 
flag is borne at the main ; for a rice-admiral, at the 
fore ; and for a rear-admiral, at the mizzen : the Hag 
being, in eitlier case, a red St George’s cross on a 
white field. For the former division by squadrons, 
see Flag. 

Flagship, the ship in a fleet which bears the 
admiral’s flag, and therefore forms a sort of centre 
to which all other vessels must look for orders. It 
is usually the most powerful vessel in the fleet. 

Flagstone, a rock whiclr splits into tabular 
masses, or flags of various size and thickness, in the 
original planes of stratification. Flagstones are 
generally sandstones combined with more or less 
argillaceous or calcareous matter ; some, however, 
are indurated clays, and others tliin-bedded lime- 
stones. They are used for paving, cisterns, &c. 
The most famous arc those of Festiniog (North 
Wales), remarkable for their largo size, even grain, 
and great beauty ; those of Yorksliire, also of large 
size, and of great hardness and toughness; and 
those of Caithne.«s, whiclr arc extremely tough and 
durable. The Caithness flags belong to the Old 
Ked Sandstone; the Yorksliire are taken front the 
millstone grit division of the carboniferous system. 

Flnlimilt rtc la Rillardcric, Auguste 
Charles Joserii, Comte de, a French soldier 
And_ diplomatist, was born at Paris on 21st April 
1785. Entering the army a mere lad, lie was 
napidly promoted to the rank of aide-de-camp of 
Napoleon. Ho distinguished him.sclf in the 
Peninsular war and_ the Russian campaign, and 
in 1813 received the title of Count, and the rank of 
general of division in the new anny. He became 
an exile after Waterloo ; and while in England 
man-ied a Scottish jreercso, the Baroness Keith and 
Nairno, proprietor of Tulliallan, in Clackmannan- 


shire. After the revolution of 1830 Flahault re- 
turned to France, entered the household of the king, 
and was appointed ambassador at Vienna ( 1842—18 ). 
By Napoleon III. he was sent as ambassador ,to 
London (18G0-G2), and made Grand Chancellor of 
the Legion of Honour. He died 2d September 1870. 

Flail. See Thrashing. 

Flambard, Eannulp or Kalph, justieiar of 
England under William II., was a Norman of 
obscure birth. Although Ire entered the church, 
,and in 1099 obtained the bishopric of Durham, 
lie did not scruple to make liiniself the king’.s 
man, ministering to his vices and extrav.'i^ances 
by cruel and oppressive extortion of the liin"’s 
subjects. He it was who taught the king to apidy 
the usages of feudalism to the estates belonging to 
the church. He died 5th September 1128. 

Flaiiiboroiisli Head, a promontory of the 
Yorkshire coast, formiii" the northern horn of Brid- 
lington Bay, IS miles SE. of Scarborough (by road 
24). It terminates a range of steep chalk dill's, 
300 to 400 feet high. Its nigged sides are pierced 
rrith many caverns, and in the sea close by are pic- 
turesque chalk rocks, which swarm with sea-birds. 
On the Head is a lighthouse, 214 feet above sea- 
level, and 80 feet Irigli, seen 21 miles off. Across 
the peninsula, ending in the Head, runs a double 
entrenchment called Danes’ Dyke, but really an 
ancient British earthwork. 

Flninboyniit, the latest style of Gothic archi- 
tecture, wliich prevailed in France during the 15tli 
and part of the 
16th centuries, 
and corresponds 
to the Perpen- 
dicular (q.v.) in 
England. The 
name is derived 
from the llanre- 
like forms of the 
tnaceiy of the 
windows, panels, 

&c. (fig. 1). The 
characteristics of 
this style are 
minute and ela- 
borate ornament, 
combined with 
general bareness 
of surface. The 
crockets, for in- 
stance, are gener- 
ally cut into .a 
great number of 
small le,T,ves,while 
they are placed 
far apart ; the 
mouldings are 
divided into large 
empty liollows and small thin fillets and beads; 
the finials have crockets minutely carved, set 
upon bare pyramidal terminals ; the arch-mould- 
ings are divided into a great number of small 
inember.s, and want the boldness and decision of 
the earlier styles. These mouldings are frequently 
abutted on the pillais, or continued down tlicm 
without any caps ; and when there are caps, tliey 
are small and without effect (sec fig. 2). When 
mouldings join, they arc fi-cquently run through 
one another, so os "to apiiear to interlace. The 
effect is intricate rather than beautiful, sugges- 
tive, like the rest of the style, of ingenuity 
in stone-cutting rather than art. Tire doorways 
and windows are sometimes large and fine (as 
in fig. 1 ) ; but, while tlieso are highly enriched, 
the general surface of the building left too 
plain. Tile foliage and running enrichments are 
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freq^uently cawed with great spiiit. There are 
inanj' large buildings in 
France executed in this 


I lj'N L , h ranee executed in this 

style, but it is usually 
jjortions only which are 
W/Mff ^ general 

effect. Some of the 
spires of this period are 
, , ^ beautiful. 

The north-western spire 
of Chartres (q.v.) 
wM Cathedral, for example, 

' ( PliK considered one of the 

finest in France. 

B ! Flame consists of 

! gaseous matter nnder- 

1 going combustion. In 

J this process heat is 

given out as the result 
of the chemical coni- 
,1 binations effected, and 

t r also, generally, light 

from the incandescence 
Tig. 2. of some of the substances 

undergoing combustion. 
When the gas and the supporter of its combustion 
(i.e. the substance with which it combines in burn- 
ing), which is usually oxygen or atmospheric air, 
are thoroughly mixed together, and when any part 
of it is raised, as by the application of a light, to 
the temperature of ignition, combination is effected 
with great rapidity throughout the mass of the gas, 
and a flame of no particular shape or form is pro- 
duced. But if the combustible gas issues from a 
jet or orifice and is burned there, the flame assumes 
a definite shape, and exhibits certain more or 
less well-defined parts. The flame of such a sub- 

0 stance as coal-gas issuing from 
a jet consists of three parts : 
( 1 ) An inner dark space filled with 
the gas alone, and in which no 
combustion takes place ; it may 
be termed the area of noii-com- 
bustioii, and that it is of this 
nature may be proved by inserting 
into it a small piece of phos- 
phorus, when it will be found 
that the phosphorus does not 
take fire, as it would were it placed 
^ j, in any otlier part of the flame. 
Sh°^'rin arra of ( ^ luminous envelope, com- 
non-TOinbustion ; 2, pletely surrounding the dark inner 
area of partial com- part except at the jet, and consist- 
bustion; 3, area jner of the combustible gas mixed 
oxygen and atmospheric air. 
Into this part of the flame the 
oxygen of the air penetrates and effects combustion; 
but, as it is not present in sufficient quantity to com- 
pletely burn all the constituents of the gas, part of 
the carbon is separated ; this portion of the flame 
is therefore termed the area ofjiartial combustion. 

( 3 ) An outer portion in which the separated carbon 
particles are raised to incandescence and completely 
burned, as also are any other products the com- 
bustion of which has not been completely eflected 
in the area of partial combustion ; hence this is 
known as the area of complete combustion. 

The colour of a flame depends partly on its 
temperature, but principally on the nature of tlie 
substances undergoing combustion or incandes- 
cence. The luminosity of flames varies also with 
the nature of the gas ; it is due to the incandescence 
of carbon jiarticles, and also of dense hydrocarbons 
present. Feebly luminous flames, such those of 
hydrogen, can "be increased in luminosity by the 
adnii.xture with the combustible gas of such sub- 
stances as benzole vapour ; also by an increase in 
pressure of the agent supporting the process of 


combustion, or by heating the gas before it enters 
the flame. Of 100 units of light emitted by a g.is 
flame buniing under an atmospheric pressure of 
30 inches of mercurj-, 5‘1 units are lost by each 
reduction in pressure of 1 inch. 

Singing and Sensitive Flames . — If the flame of 
coal-gas or, better still, hydrogen issuing from a 
blowpipe-nozzle be slowly passed up a wide gba-ss 
tube, it will be found that at a particular position 
up the tube the flame alters its character; being 
rapidly extinguished and rekindled, while at the 
same time it gives forth a peculiar musical note. 
To this is given the name of a singing flame. The 
sound is caused by longitudinal vibrations of tlie 
air in the tube, originally set up by a decrease in 
pressure above the flame, caused by the upward 
draught ; a downflow is thus momentarilj’ produced, 
which in its turn is checked by the upward motion 
of the air ; and so on. 

When an inflammable g.as issues from a narrow 
vertical jet, and is ignited above a sheet of wire- 
gauze held liorizontally about two inches above the 
orifice, a flame is produced which is easily affected 
by any sound-waves which strike it, and is hence 
termed a sensitive flame. Such a flame will respond 
to sounds, especially those of high pitch, produced 
in its neighbourhood, by sinking down to the wire- 
gauze. A flame which is highly sensitive and 
responsive to sounds too acute to be perceived by 
the human ear can be made by igniting gas 
issuing under great pressure from an exceedinglj' 
narrow jet. 

Flamcns were priests in ancient Rome devoted 
each to some special deity. There were fifteen in 
all. The chief of these (Flamincs Majorcs) were the 
flanien of Jupiter {Flamen Dialis), of Mars (Mar- 
tittlis), and of Quirinus (Quirinalis), who were 
always patricians ; the remaining twelve (Flamincs 
Minores) were chosen from the plebeians. The 
flamens were elected at first by the Comitia Curiata, 
but afterwards by the Comitia Tiibuta, and were 
installed into their office by the supreme dignitarj' 
of the Roman official religion, the pontifex niaxi- 
nius. The flamen of Jupiter was a privileged person ; 
he was not required to take an oath, was attended 
by a lictor, his house was an asj'lum, and lie Iiad a 
seat in the senate. But all this was attended by 
numerous restrictions : he might not have a knot 
on any part of his attire, nor touch flour, or 
leaven, or le.avened bread ; he might not touch 
or name a dog, or mount a horse, or be a night out 
of the city. Sc. His wife, called Flaminica, was 
subjected to similar restrictions, and when she 
died the flamen was obliged to resign. The 
majority of Roman writei-s attribute the institution 
of flamens to Niima. 

Flniuiugo (P/avnicoptcrus), a genus of remark- 
able birds, usually regarded as forming a distinct 
family, Phocnicopterida;, near the Anseres or ducks 
and geese, considered by Huxley as ‘completely 
intermediate between the Anserine birds on the one 
side and the storks and herons on the other.’ The 
genus includes eight ;^ecies, four, of which arc 
American (in Chili, Galapagos, Mexico, tVest 
Indies), while the others are distributed in Africa, 
South Europe, India, and Ceylon. The bill is vorj- 
peculiar, longer than the small head, and suddenly 
bent, downwards in the middle; the neck is verj’ 
long and thin ; the same adjectives are even more 
applicable to the legs ; the short toes are webbed. 
The flamingoes live sociably on marshy shores, 
usually of tlie sea, but sometimes of fresh water. 
They wade in the water, stirring up the bottom 
with restless feet, and grub for small animals. In 
thus fishing, tlie neck isheiit upon itself so that the 
upper half of the spoon-like bill is tunied_ down- 
wards. The edges of both upper and lower jaw are 
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furnished with small transverse plates, which serve, 
as in common Auseres, for a sieve, allowing the 
escape of the mud, hut retaining the small worms, 
crustaceans, molluscs, fishes, Ac., on which the birds 
feed. The upper surface of the tongue is beset on the 
sides and base with flexible, reeurved, horny spines. 



Flamingo {Phanicopiertis ruber). 

The flamingoes are birds of powerful flight, and fly 
lUje geese in strings or wedge-shaped flocks. They 
also swim in deep water, but tiie legs are too long 
to be well adapted for this purpose. They are 
habitual waders, and the webbed membrane of the 
feet helps to support them on soft muddy bottoms. 
Hundreds feed and nest together, and, being large 
and richly^ coloured, form a brilliant assembly, 
their e.xquisite pink jduniage sometimes making 
a striking contuist ajjaiust a background of dark- 
green mangroves. The nests are mounds of mud, 
from 8 to 15 inches in height, graduall 3 ’ raised year 
after year, and built at distances of 3 to 4 feet 
apart. _ During incubation the fernales, according to 
some, sit with their legs dangling down hehind; but 
Mr lilake, who watched them carefullj’, saj’s that 
the limbs are folded under the birds in the usual 
fashion. Tlio nesting occurs about the end of Maj’, 
the hatching about a month later. There is usu- 
allj' onlj' one egg. One species {F/i. ruber or anti- 
quorum ) occurs in Europe, from spring to autumn, 
on Meditenanean coasts, and uithin tlie centurj- 
as far north as the Rhine. It measures about 
four feet from bill to tail, and .stands about six 
feet high fiom bill to feet. The male in full 
plumage is for the most i)art of a rose-red colour; 
the feinaje, and the j'oung for several j’cars, are 
leas brilliant. The j'oung birds were aniong the 
delicacies of the ancients. See H. A. Blake, 
‘ Flamingoes at Home,’ Nineteenth Century (Decem- 
ber 1887, pp. SSG-SOO). 

rTniiiinian AVay (Via Flaminia), the great 
northern road of ancient Italv, leading from Rome 
to Ariminum (Rimini) on tiie Adriatic. It was 
constructed b_y C. Flaminius during his censor- 
ship (220 D.c.) in order to secure a free communica- 
tion with the recently conrjucred Gaulish territorj", 
and was one of the mc-t celebrated and most fre- 
micntcd roirds of Italj' both during the period of 
the Kepuhlic and of the Empire. Its importance 
may be cstiiiKatcd from the fact that, when Augus- 
tus (27 n.C.) appointed persons of consular dignity 
road-survtwors for the other highways of his 
dominions, he reserved the care of the'Flaminian 
\\ ay for himself, and renewed it throughout its 
u hole length. 


Fltlinilltirioil, C.vmille, French astronomer, 
was born in 1842 at IMontigny-le-Roi, entered the 
Paris Observatory in 1S5S, and shortlj' afterwards 
made a reputation by his i)opular lectures on .astro- 
nomy. The titles of his principal books uill tulii- 
ciently indicate the line of his activity : The Plur- 
ality of Inhabited Worlds (18G2; 30th ed. 1884); 
Imaginary Worlds and Real Worlds (18G4; 10th 
ed. 1884); God in Nature (1866; 18th ed. 1882); 
Celestial Marvels (1SG5; Eng. trans. 1870); Studies 
and Lectures on Astronomy (18G6-81; 9 vols.); 
History of the Heavens (1872); The Atmosphere 
(1872; Eng. tr.ans. 1873); The Stars and the Curi- 
osities of t/ic Heavens (1881); The Lands (Terres) 
of the Heavens (%i\\ ed. 1882). In 1868 Flammaiion 
took considerable interest in ballooning, made 
several ascents, and wrote a work entitled Travels 
in the Air (Eng. trans. bj' James Glaisher, 1871). 

Flamsteed, Join,*, the first astronomer-royal 
of Engl.and, for whose use the Royal Observatory 
at Greenwich was built, was borir near Derby in 
1646. He eai-l 3 ' devoted himself to mathematics 
and astronom 3 ' with such strccess as to attract the 
notice of Sir Jonas Moore, and through him he was 
appointed astronomer to the king in 1075, in which 
capacity he endured the trnhapp 3 ' conjunction of 
too much work and too little pay. The 3 'ear after, 
the Observatory at Gieenwiclr u’as built, and 
Flamsteed beg.an the series of observations that 
reall 3 ' conrrnenced modem practical astronorri 3 '. 
He formed the first trustworth 3 ’’ catalogue of tiro 
fixed .stars, and furnished those lunar observations 
on which Newton depended for the verific.ation of 
his lunar theory. Extracts from the p.iper-s of 
Fl.amsteed, fourrd in the Observatory by Francis 
Early, and published by authority of the Ad- 
nriraltv in 1835, brought to light a vcr 3 ’ sharp 
quaiTel that had taken place between Flamsteed 
and Newtorr and Halley with regard to the publica- 
tion of the results of Flamsteed’s labours. His 
great work is his Historia Cadcstis Rritannica, an 
account of the nrethods .and results of astronomical 
observation up to his tirrre, published in 3 yols._in 
1723. Flanrsteed, while following his scientific 
pursuits, took hol 3 ' order's, and in 1684 was pro- 
sented to the living of Burstow, in Surrey, which 
he held till his de.ath on 31st December 1719. See 
Bail 3 ''s Account of Flamsteed (1835). 

Flanders (Flemish Vlacndcren), the comiUy 
of the Flemings, a territor 3 ' 13 'ing adjacent to 
the North Sea, between the Scheldt and the 
Somme, which embraced the present Belgian pro- 
vinces of East and West Flanders, the southern 
portion of Zealand in Holland, and the greater- 
part of ancient Artois in Fr.ance. This region was 
oiiginall 3 ' inhabited by Bclgic tribes, on_ whose 
subjection b 3 ' one of Carsar’s lieutenants their terri- 
tory was incoi'jwratcd in Eoiiian Gaul. Under 
the supremacy of Rome the 3 ' attained to a certam 
degree of civili.aation, being renowned for tlieir 
agriculture, tlieir industry', and their commerce. 
Tire region was afterwards overrun 1 ) 3 ’ the Fi'anks 
on therr way to Gaul, man 3 ' of them settling there 
pennarientl 3 *. By the Treaty of Ver dun (813) Flan- 
ders was a.osignea to Noiistria. The real nucleus of 
Fl.anrlcis as a political state was the patrimony of 
a noble famil 3 ’ whoso jiossessions were grouped 
around Bniges and Slays. In 862 the king of 
France, as suzerain, chairged the title of the licail 
of the f.amil 3 - from forester or ranger to count. The 
first recipient of tire honour was 'Baldwin I. , Iroii- 
arnr_( 837-877), who w.as likewise invested with the 
maritime region of north-ca.st France, on condition 
that ho defended it ngain.st tire Normans. His 
descendant, Baldwin IV. (989-1036), having seized 
upon the emjieror'.s town of Valenciennes iii 1006, 
and proving himself able to keep rvhat he had 
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taken, was allo^yed to retain it ( 1007 ) as a feudatory 
of the empire. At the same time the emperor 
invested him with Ghent and the Zealand islands 
CWalcheren, Beverland, &c.). Thus the Count of 
Flanders held of the emperor as well as of the king 
of France. Under this count’s son and successor, 
Baldwin V. (1036-67), the county of Alost (Aalst), 
Tournai, and Hainault were added to the irrin- 
cipality. On his death the Netherlands portion 
of Flanders was erected into an appanage for his 
younger son, Robert the Frisian, who on the death 
of his elder brother, Baldwin VI. (1067-70), also 
wre.sted Flanders from Baldwin’s widow Ricliilde, 
leaving to her and her son Hainault only. From 
this time down to the end of the 12th centuiy the 
Flemish territories remained thus divided. The 
counts of Flanders of the 10th and 11th centuries 
were active in promoting the well-being of their 
people ; they built churches and monasteries, and 
encouraged the industries of the towns, whereby 
Flanders rose to be the chief centre of woollen- 
weaving and fulling in Europe. At this period 
Ghent, Arras (the capital of the county), Courtrai, 
Rousselaere, Valenciennes, Cassel, Tournai, Lille, 
St Omer, Ypres, and Bruges were prosperous cities, 
the centres of the intelligence and public spirit of 
the country. Robert II. (1093-1111), son of Robert 
the Frisian, distinguished himself in tlie first 
crusade. His son, Baldwin VII. (1111-19), rigor- 
ously suppressed the private feuds of his nobles, 
and administered justice with Draconian severity. 
As he left no heir, the county was held by a 
succession of alien princes, as Charles of Denmark 
(1119-21) ; 'William, son of Robert of Normandy, 
till 1129; Thierry ( Diedrich ) of Alsace (1129-69), 
who took part in more ■ than one crusade ; and 
Thierry’s son Philip (1169-91), who, besides cham- 
pioning the Christian faith against the Saracens, 
did much to foster industry and trade at home. 

The accession of these foreign princes was turned 
to account by the Flemish cities, which extoi-ted 
from them important charters of liberty and self- 
government. On Philip’s death, Baldwin of Hai- 
nault reunited the two Flemish counties under one 
sceptre. But he had a rival for Flanders proper in 
Philip of France, who, having married Baklwin’s 
own daughter, the niece of Philip of Flandere, 
claimed tliis district as her dowry ; and Baldwin 
was constrained to buy off his more powerful an- 
tagonist by the cession of the county of Artois, a 
large part of southern Flanders, and the tornis of 
St Omer, Hesdin, and some othere. From this 
time forth Ghent superseded Arras as the capital. 
The ne.vt prince of Flanders was Baldwin IX. (1194- 
1206), son of Baldwin of Hainault, who, after win- 
ning back from France most of southern Flaiidere 
(though not Artois), took' the crusadei’s cross and 
became the founder of the Latin empire of Con- 
stantinople. Baldwin was followed successively by 
his two claughtei'S, Johanna ( 1206^3 ) and Margaret 
(1243-78), and by Margaret’s son, Guy of Dampierre 
(1278-1305), who spent a large part of his life as a 
prisoner in France. Under these rulers the king of 
France first began to exercise a determining influ- 
ence upon the government of Flandere. In 1256 the 
Zealand islands were given to the Count of Holland, 
and to Holland they have ever since belonged. 
The next centurj' presents a series of disputed suc- 
cessions, mostly fomented by the kings of France, 
who made strenuous efforts to unite Flanders to_ the 
French crown. The country was in fact divided 
between two streams of preponderating influence : 
on the one hand the nobles, headed by the counts, 
were enamoured of France, and French society, and 
French institutions [Lcliaeris ) ; and on the other 
the burghers of the towns ( Claeincacr(s) clung tena- 
ciously to their national independence and muni- 
cipal freedom. It was the latter party that con- 


stituted the backbone and strength of the countiy. 
Froni the middle of the 12th centuiy the cities, 
growing more independent and more turbulent with 
the increase of wealth, began to play an increas- 
ingly important part in the politics of Flandere, 
warring one against another, and even waging civil 
strife within their own walls, taking up arms 
against their counts, and bj' their factions either 
consolidating or mailing the fortunes of the riilere 
of the countiy. It was especiallj’ under Johanna 
and Margaret that the burghere of such cities as 
Bruges, Ypres, Ghent, and Lille made rapid progress 
in commercial prosperity^ and in the establishment 
of democratic principles of local government. Each 
of these cities possessed nearly 40,000 looms for 
weaving cloth ; whilst Damme was a thriving sea- 
port, doing a large shipping trade in wool, com, 
cattle, wine, beer, &c. The stniggle of the cities, 
represented chiefly' by' Bruges, Giient, and Ypres, 
against the counts and other rulers, lasted more or 
less down to the Treaty of Utrecht (1713). 

Philip IV. of France, having for some yearn 
steadily' fanned the dissension in Flandere, at 
length got Count Guy' into his hands and took 

I iossession of his country ( 1300), which he governed 
ly' means of a regent, Clidtillon. This man’s 
oppressive rule, however, provoked a general revolt 
of the Flemings, who in the battle of the Golden 
Spure, fought near Courtrai on 11th July 1302, 
almost destroyed the army sent against them by 
the king of France. The contest continued until 
1320, during all which time the Flemings success- 
fully repelled the attempts of Philip to invade their 
country; and at last wholly shook off the claims 
of France. Under Louis, who became Count of 
Flanders in 1322, and wlio neglected his country 
to spend most of his time at the court of France, 
the cities frequently broke out into open revolt ; 
Bruges even held Louis a prisoner for several 
months, nor were the rebels quelled except with the 
aid of a large French army' (1328). In 1336 Jacob 
van Artevelde (q.v.), who had acquired supreme 
influence and power in Client, incfuced the chief 
cities, in defiance of their count, to make an alliance 
Avith Edrvard III. of England to help him in his 
quanel uith France. From this time down to 1345, 
when he Avas slain by a rival in Ghent, Van Arte- 
velde Avas the real ruler of Flanders, though he 
found it an impossible task Avholly to restrain the 
Aiolence and disorder in the restless cities. Under 
Louis II., Avlio succeeded his father, Louis I., in 
1346, it was Ghent and Ypres that at firet refused 
to submit to his nile. Then, in 1379, the keen 
riA’alry of Ghent and Bniges came to a head in a 
civil AA'ar, Avhich soon SAvelled into a general uprising 
of the entire countiy, led by' the Ghent faction of 
the White Caps, against the count. The people 
of Ghent helil out stubbonily under Philip van 
ArteA'elde, Avho, hoAvei'er, Avas slain in battle against 
the French, 27th November 1382, at Roosboke. Two 
y'eare later Count Louis III. died, leaA'ing an only' 
daughter, married to Philip of Burgundy (q.A-.), 
Ai-ith which duchy the history' of Flandere became 
thencefoi'AA'ard intimately' associated, until in 1477, 
by tlie marriage of Mary of Burgundy to Maximilian 
of Austria, both states passed to the empire, Flandere 
becoming part of Austrian Netherlands. Against 
this aiTangenient France i-ainly protested ; and in 
1526 she Ai'as compelled finally to renounce her 
claims as suzerain. With the accession of Philip 
II. to the throne of Spain the histoiy of Flandere 
becomes identical Avith that of the Spanish Nether- 
lands (see Holland). By the Treaty of West- 
phalia Dutch Fl.anders Avas transferred to tlie 
United Netherlands, Avhilst by the treaties of the 
Pyrenees (1659), Niraeguen (1678), and Utrcclit 
(1713) Louis XIV. succeeded in adding to France 
Artois and a large part of French Flandere. By 
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this last treaty and by tliat of Rastatt (1714) the 
rest of Flanders was* assigned to Austria, and 
became knorni as the Austrian Netherlands. On 
the formation of the new kingdom of Belgium in 
1831, the proNunces of East and West Flandei-s were 
incorporated with it. 

See Oudegherst, Chroniques ct Annalcs <Je Flandre 
(1571); AFamkonig, Flandrkchc Siaat^gcschichtc 
gen, 1835-39) ; Conscience, Gcsckiedcnisvan 
and the more recent works of Keiryn de Lettenhove. For 
the Belgian provinces of East and AVest Flanders, see 
BELGimr ; for the Flemish language, see Holland ; and 
for the Flemish School of Painting, see PAINTING. 

Flantlrin, Jean HirPOLATE, historical and por- 
trait painter, was bom at Lyons, 23d May lSOp, 
the son of a miniature-painter. After stud3-ing in 
his native town, he proceeded in 1829 to Paris, 
where he attended the School of Fine Arts. But 
he also worked under Ingres, who was his true 
master ; and from him he imbibed that Iove_ of 
severe and definite form and that classical feeling 
Avhich he used for his own ends in his religions 
painting. He had a severe stmggle with ill-health, 
and endured mahy privations ; but in 18.32 he won 
the Prix dc Rome by his ‘ Recognition of Theseus ; ’ 
and before his five yeara’ residence in Italy was 
completed he had produced his fine rendering of 
‘ St Clair he.aling the Blind,’ now in the cathedral 
of Nantes. Henceforward he was mainly occupied 
with decorative monumental work, though he also 
e.Nccuted manj' admirable portraits. In 1842 he 
began his great frescoes of ‘ Christ entering Jeni- 
salem,’ and ‘ Christ going up to Calvary,’ in the 
sanotuan' of the church of St Germain-des-Pres, 
Paris, deeply impressive works, which alreadj’ 
entitled their painter to rank as the greatest 
religious p.ainter of the century. The choir of the 
same church ho adorned (1S4G-4S) with figures of 
the Saints and the A''irtues. He also decorated the 
church of St Paul at Nimes (1847-49), the church 
of St Alartin d'iUnay at Lvons (1855), and painted 
the frieze of St A’’inceut de Paul, in Paris, with a 
noble scries of saints and martyi-s. In 1855 he 
beg.an his last groat work in the nave of St Gennain- 
de.s-Pres, consisting of subjects from the Old and 
'New Testaments, of which some were loft uncom- 
pleted at his death, at Rome, 21st March 1804. 
Ilis LcKrcs ct FcnsCcs, with a memoir and a cata- 
logue of his works, were issued bj' the Count Dela- 
borde, in 1SG.5. See also Lives bj' Poncet (1804) 
and Alontrard (1870). 

Flank ( ‘the .side’), a word used in nianj' senses in 
military matters. FUinl:s of an army arc the wings, 
or liodies of men on the right and left extremities. 
Flank fdcs are the soldiere marching on the c.xtreme 
riglit and left of a company or any other bodj' of 
troops. Flank company i.s' the company on the 
right or left when a iiattalion is in line. Flanking 
parties, arjlankcrs, are c.avalry orinfnntiy marching 
some distance from the sides of the main column to 
prevent a sudden attack upon them. — Flank, as 
applied in Fortification, will be best described under 
that article. Generali^’ it is anj' part of the 
works from which fire .sweeps, or llanks, the front 
of anj’ other part. The /tanks of a frontier are 
certain salient points on it, strong by nature and 
art, lietwcon whicli an enemj’ dare not penctmte, 
at the risk of their garrisons attacking his re.av, 
and cutting oil communication between him and 
his b,ase._in mann'uvring, ‘to Dank’ is cither to 
protect the Hanks of one’s own army by detached 
bodies of troops, or field-works, or to threaten 
those of the encnii' ly directing troops ag.ainst 
them. 'I'o outflank is to succeeil by luanreiivros 
in overlapping the flank of an enemy wlio has 
been, on hi« part, cnde.avouring to ilaiik one’s 
own force. 


Flnnnnn Islands, or The Seven Huntees, 
a small group of nniiihabited islets ofl’ the outer 
Hebrides, 20 miles NAAk of Gallon Head in Lewis. 

Flannel (AA'elsh gwlancn, close to which is the 
provincial Jlanncn). The processes in the manu- 
facture of flannel are similar to those employed 
for woollen cloth, which difl'ers in its nature from 
worsted cloth. For flannel the wool, after ])as.sing 
through the preiiaratoiy processes of scouring and 
devilling, is carded, spun, woven, and fulled or 
milled. Those kinds with a fleecy pile on the 
surface are passed through the teazling-machine ( sec 
AA'^oollen jSIanufactures). Yarn for ordinaiy 
fl.annel is loosely spun to impart softness to the 
fabric. Flannel weare better and shrinks less if the 
pile is slightly raised than if it is much raised, and 
it is better to get it of the natural white colour than 
slightly blued, as this tint gives waj' at the fimt 
Avashing. 

AA'clsh flannel made from the wool of the AA'elsh 
mountain-sheep fetches the highest price. But it 
is Avcll known that the supplj' of this wool is not 
nearlj- enough to make the quantitj’’ of flannel sent 
into the market as ‘real Welsh.’ Some of the 
Lanc.ashire flannels made of other wools are hardlj’ 
inferior to those made in AA’'ales. Yorkshire flannels 
are lower in jirice than either of these. Special 
kinds of flannel are made, such as ,the compara- 
tivelj' firmly spun and closely ivoven flannel for 
cricket dresses and fancj’ shirts ; thin all-wool 
gauze flannel for use in India and other wami 
countries ; similar flannel made ivith a silk Avarp ; 
dometts made of avooI and cotton ; and gi'ay, dyed, 
and jninted flannels. The manufacture of flannels 
is chieflj' c.arried on in England at various places 
in Lancashire and Yorkshire, and in A\’'alcs at 
NeAvtoAvn, AA’elshpool, and Llangollen. Flannel 
shirtings are made on a considerable scale at 
Auchterarder in Scotland. 

In the United States flannels are manufactured 
on a A'erj' extensive scale. In order to prevent 
shrinkage these are made of y.arns pore closely 
twisted th.an those used for English flannels. 
American flannels are also less highly fullejl, and 
smoother in the face. TJie,' French excel in the 
manufacture of fine dyed flannels. On the Conti- 
nent, also, a substitute for flannel is made of the 
fibre of the leaf-needles of the Scotch Fir (sec 
Fibrous Substances). 

Plat. a music.al character, shaped thus b, Avhich, 
Avhen placed before a note, loAvem that note half a 
tone. The double flat, t>b, loivers a note two semi- 
tones. Singing or plaving is called flat Avhen the 
notes are at all below tlie right jiitch. 

Flat. a stoiy or floor of a building, c.s])ccially 
Avhen fitted up as a separate residence for a fnmil.y ; 
four, six, or more such dwclling.s (often oiilj' half- 
flooin) being approached bj' a common stair. This 
tenement SA’stem is much more common in Scot- 
land and on* the Continent than in England, thougli 
of late years it has been largelj’ adopted in London, 
both in the richer and in the poorer districts. In 
New York and other large American towns, besides 
the older tenement houses, there are more expen- 
sive modem flat.s, often fitted Avith conveniences 
unknown in .similar houses in Europe. 

Flatblisli, a post-village of Long Island, in a 
township of the same name, adjoining Prospect 
Park, Brooklyn, Avith a lunatic a.sylum. Pop. of 
township, 703*4. 

Flal-fisli (Plcuroncctida'), an important faniily 
of marine bony fishes, in tlie order An.ac.anthini, 
Avith the bodj-' comprc.ssed from side to side, and 
nmrkedl.v unsymmetrical. The turbot (Rhomhns 
marimns), the halihut {Ifippogtossns vulgaris), the 
flounder, jdaico, and other m'enibei-s of the genus 
Plcui-onectes, and the soles (Solea) are Avell-knomi 
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that of naturalicm. His nnnute anti exhaustive 
description was indeed a point in common witli 
hoth ; but this description was always subordinated 
to a strictly romantic conception of the general 
scheme of story-telling. Flaubert was in fact a pure 
romanticist who came late and had engrafted on the 
earlier romanticism not a few characteristics rather 
inherited than boiTOwed from Balzac on the one 
hand, and Stendhal on the other. It is improbable 
that any more remarkable examples of this com- 
bined inode will ever be created than Madame 
Bovary and SalammbS, each in its kind, though 
from the mere fact of the combination it follows 
that some readere will fix their attention most on 
the realism, others on the romance. A splendid 
‘ edition definitive ’ of Flaubert’s works was issued 
in 8 vols. (1885). 

Flavcl, John, an English Xonconfonnist divine, 
born at Bromsgrovc in 'Worcestershire, most prob- 
.ably in 1630, was educated <at Universitj’ College, 
O.xtord, took Presbj'terian orders in 1050, and had 
already held livings at Diptford (in Devon) and 
Dartmouth, when he was ejected by the Act of Uni- 
fonnity of 1602. He continued to preach privately at 
Dartmouth, and after the Declaration of Indulgence 
( 1087 ) was minister of a Nonconformist church there 
till his death at Exeter, 26th June 1091. He was 
four times married. His writings were long popular, 
and do not entirely deserve the neglect into which 
they have fallen. 'His best books are the Treatise 
on the Soul of Man, The Method of Grace, A Tohen 
for Mourners, and Hitshandry Spiritualised. An 
edition in 6 vols. was issued in 1820. 

Flavian Cajsars were Vespasian (q.v., Titus 
Flavius Vespasianus) and his sons and successor’s, 
Titus and Dornitian. 

_ Flavine, a concentrated preparation of quer- 
citron bark inrported fronr America. Until recently 
it was an inrportairt yellow dye, but cheaper colour- 
ing materials ai’e now being substituted for it. 
See Dyeing. 

Flax (Linum), the tj’pical genus of Linacem, a 
sub-order of Geraniacore, consisting of about 140 
species of annual and perennial herbaceous plants, 
with a few small shiirbs, all inhabitants of tem- 
perate climates, most abundant in Europe and 
northern Africa. Some are cultivated as .showy 



garden airmmD — c.g. Linum grandiflorum, See., 
uhilc the allied Badiola millcyrana (Alhced) is 
the .smallest of our phanerogamic weeds. L. calh- 
frr/ir»«i,an annual weed, i-, the Purging FI, ax, long 
a standard resource or domestic ineilicine. But 


all essential interests centre round the Common 
Lint or Flax, well named by Linnajiis L. usitatis- 
simvm, since in its importance for civilised man it 
i-jvals the staple food plants. There are two main 
varieties or suo-species — vulyai-c and crepitans, the 
latter distinguLshed by its shorter .and more br anched 
stems and rather larger leaves, but more e.asily by 
its larger capsules, which burst open when ripe 
with a characteristic sound, so scattering tlie seed. 
Though shorter-, this yields the finer, softer, and 
whiter fibre. In both the flower is a loose corj’inb 
of bc.autifril blue flowers. L. austriacum is "also 
cultivated in France, L. maritiinum in southci’n 
Europe, and L. Levisii in North Anerica, but all 
yield a coar-ser fibre. The flax of prehistoric times 
found in the Swiss pile-dwellings, and in the rerirairrs 
of the stone age in norther-n Italy, was derived from 
L. angustifolium, as not oirly the nraririfactrired 
product but the actual remains of the stems, fruit, 
and seeds clearly show. The common lint of the 
Ar^’an peoples was, however, L. usitatissimum, 
anS the occriiTence of the name lint with little 
modification in all European languages is usually 
irrterpreted as indicating that its use dates fr-orii 
tire remote tcntrqnity oi tircir ctmrmon home. The 
same eriltiire is shown by an exaiirirration of the 
nnimmy-cloths of Egj’pt, which are always of linen ; 
and the species is also recognisably delineated upon 
the walls of the tombs. 

The quantitj’ of flax produced in Great Britain, 
once large, has steadily decreased, aircl is now 
quite inconsiderable ; but the flax giou-n in Ireland 
is still an important crop. While in Scotland and 
England the total area under flax was in JSSS but 
2208 acres, in Ireland there were in that year 
113,586 (as ag.ainst 108,147 in 1885, and 95,935 in 
1883). The crop of Ireland produced 3,937,259 tons 
of flax in 188.3, and 4,156,095 in 1885. But by far 
the most important producing coiinti’}’ is P.rissja, 
which mainly supplies the manufactories of Britain, 
as well as in largo me.asiire those of Germany. The 
acreage in flax in Russia in 1881-85 was above 
1,950,000 acres ; Germany had about 200,000 acres ; 
France only 120,000. in the United States flax 
was gi’own as early as 1020; bounties for its pro- 
duction in Virginia wci’c given in the middle of the 
17th centui’}', and the British ppliament made 
gi’ants to the patentees of Georgi.a in the middle of 
the 18th century, blanu factories of sailcloth were 
established at 'S.alein and Springfield in 1790. In 
1880 the American crop of flax produced 7,170,951 
hushels of seed, and 1,605,540 lb. of fibre. 

For an account of the mode of preparation of its 
bast as a textile fibre, see below ; for pi'qcc.'-scs of 
manufacture, see Linen ; and for a de.scription of 
the useful applications of its seed, see LiNSEEP, 
Oii-cake, Oil. • 

Flax-bhessing.— Growing stems of flax are not 
cut by scythe or reairing-ntachine, but pulled up 
!)}• the roots. The best time for doing this i.s when 
the .stalks begin to tuni yellow at the base, and 
the seeds begin to change from green to a pale 
brown. A he.avier crop is obtained when the plant 
is ripoi’, but the quality of the fihie is injured. It 
is of importance that* the .stciiis of equal length 
should be separated, unifoniiity in thi» re^-pcct 
simirlifying the dres.sing processes. 

Itipipling, the pi’occss of removing the seeds, 
follows the harve.sting. The ripple, or riiijding- 
conrh, consists of a row of round non teeth set in a 
wooden fr.anie which is fixed to a plank. In length 
the teeth are about 18 inches, and at the poiritcd 
tops they are about half an inch a]).ait. The 
ripplcr, taking up a bundle of flax, spreads out the 
top« like a fan, and generally di.aws liist the one 
half of it and then tire other through tire teeth, a 
Mieet being placed on the p-ound to receive tire 
seed*- or bolls as they fall. One or t\ro machines 
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Lave been introduced for rippling flax. One of 
these removes the seeds by passing the stems 
between two cast-iron cylinders. Another performs 
the operation by means of beaters which loosen the 
seeds, and shakei-s which then shake them out of 
the bundles of flax-straw. 

Betting is the name given to the next process in 
the treatment of the steins of flax. Its object 
is to facilitate the separation of the useful fibre 
from the boon or woody part of the stem through 
the removal, by fermentation, of the gummy or 
resinous mattere present in the plant. This is done 
either by dew-retting or by water-retting with or 
without the aid of heat. Dew-retting consists in 
spreading the flax on the gi-ass, and exposing it to 
the influence of dew, rain, air, and light for a con- 
siderable time. It is a method practised in Russia, 
and produces a soft and silky fibre. Water- 
retting or steeping is the plan most generally 
followed. Soft water is essential, and the dam 
or pond should not be more than four feet 
deep). In this the flax bundles or ‘ beets ’ are 
placed in rows, roots downwards, and then covered 
with weeds or straw weighted with boards and 
stones, or with turf and stones, to keep the flax 
below the water. If the weather is warm fermenta- 
tion begins soon, a change which causes the flax to 
rise in the water, and it must then be more heavily 
weighted. The fla.x sinks again as the fermenta- 
tion slackens, tlie extra weight being then removed. 
Great judgment is required to determine when the 
retting has proceeded far enoiigh. The stems are 
examined with much care, and if one finds on 
breaking them at one or two places, or twisting 
them in the middle in opposite clirections, that the 
woody core called ‘shore’ or ‘shive’ separates 
freely from the fibre, the flax is ready for removal 
from the pond. From ten to fourteen days are 
required for the process with water at ordinary 
• tempieratures. The smell that accompanies the 
process is most offensive, and water in which flax 
has been steeped is valuable as a liquid manure. 

A quicker process of retting, in which water at a 
temperature of 75° to 90° F. is used, was introduced 
by an American, R. B. Schenck, in 1847. "Wooden 
vats are employed, and the fermentation goes on 
so much more rapidly that the time of steeping is 
reduced to from 50 to 60 hours. By another in- 
vention ( Pownall’s) the flax is passed between heavy 
rollers after it is taken from the vats, clean water 
being kept flowing over the stems during the 
operation to remove the gummy matter's. Schenck’s 
method is not much favoured now. 

Grassmg follows the ordinary retting process. 
The flax stems are spread in rows of thin layers 
upon short grass for a few days, during which time 
they are sometimes turned with a pole ; but if this 
is not done, the tips of the stems of one j'ow should 
overlap the root ends of the next. The flax is 
lifted when it is found that a slight nibbing suffices 
to separate the woody core from the fibre. 

Breaking . — After the retted stems are dried they 
undergo ‘ breaking ’ to prepare them for the scutch- 
ing process. One simple and efficient machine for 
breaning consists of two paire of horizontal fluted 
rollers — one pair having finer flutes than the other 
— mounted in a frame, and turned by the necessaiy 
gearing. There is also a feed-table. In passing 
between the rollers the brittle woody parts of the 
steins are broken throughout their length. Later 
breaking-machines have more numerous fluted 
rollere, some of which have a reciprocating- motion. 
The more efficiently the breaking is performed the 
less will be the amount of scutching required. 

Scutching . — ^The woody matter of the flax stems 
being broken up and ready to be separated from 
the fibrous portion, this is done either by hand- 
seutching or, as is chiellv now the case, bv scutchiiig- 
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machines. In the hand-process the flax is hung up 
in such a position that it can be struck repeatedly 
with the blade of a scutcliing-knife, so as entirely 
to reniove the woody portion. In sciitching-mills 
— ^which are usually driven by water-power — the 
scutching is performed by a series of vertical 
wheels, on each of which are mounted a few 
wooden blades projecting considerably beyond the 


rim. These blades take the place of the scutching- 
knife, and work against wedge-shaped projections 
in a partition, striking the flax in the direction of 
its lengtli, a workman sliding the ‘ broken ’ flax 
gradually forward as the scutching proceeds. 


gradually forward as the scutching proceeds. 
Besides this arm-scutch in scutching-mills there 
are scutching-macliines of more elaborate con- 
struction used in the dressing of flax. Brushing- 
machines are sometimes employed to give the flax 
a final cleaning before baling it for the market. 
For the manufacture of flax into cloth, see Lixex, 
and Spinning. 

Flax, New Zealand, a valuable fibre quite 
different from common flax, and obtained from the 
leaf of a monocotyledonous, instead of the stem of 
a dicotyledonous plant. The plant yielding it is 
Phornmim tenax, often called New Zealand Flax, 
and sometimes Flax Lily and Flax Bush (Harakeke 
of Maoris). It belongs to the order Liliacem, and is 
an evergreen giowing wild over large areas, and verj' 
easily cultivated, even upon the poorest soils ; it 
has also been introduced into southern France and 
Dalmatia, and is familiar in colder climates as 




illl it ' ' ' ' 
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New Zealand Flax [Phormhm iciiax) : 
a, inflorescence ; I, scraratc flowers, enlarged. 

a decorative plant in greenhouses and sheltered 
gardens. Its leaves resemble those of an Iris, 
and are from two to six feet long and one to two 
or three inches broad. The flowere are produced 
in a tall branched panicle, and are numerous, 
brownish-yellow, and not verj- beautiful ; the fruit 
is a threo-coi'nerod capsule, with numerous com- 
pressed jet-black seeds. The fibre of the leaies 
IS both very fine and veiy strong, and was used 
bv the New Zealandere, before their countiy was 
discovered by Europeans, for making dre.=ses, 
ropes, twine, mats, cloth, ikc. New Zealand 
flax is imported into Britain for making twine, 
ropes, sailcloth, and other uses to which its 
strength and durability alike well adajit it. To 
obtain the fibre the leaves are cut thrice yearly, 
and the fibre is easily separated by maceration. 
But the New Zealanders procure the fibre in its 
greatest perfection, very long and slender, shining 
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like silk, by a more laborious process, and with- 
out maceration, removing the epidei-mis from 
the leaf when newly cut, separating the fibres by 
the thumb-nails, and then more perfectly by a 
comb. The root-stocks are bitter and purgative, 
and liave been used as a substitute for sarsaparilla. 
The leaves, when cut near the root, exude a viscid 
juice, which becomes thick and gummy, and is 
tlien eaten ; the New Zealanders prepare a sweet 
beverage from the flowers. 

Flaxinaii. John, E,.A., sculptor, was born at 
York, 6th July 1753. His father, a moulder of 
plaster figures, removed to London when his son 
was six months old ; and the delicate, slightly- 
deformed child, confined to home-pleasures and 
stimulated by the works of art which surrounded 
him, soon developed .a taste for drawing. Seated 
in his little chair behind the counter, u-ith his 
cratches by his side, he attracted the attention 
of some of his father’s customers. The Rev. 
Mr Mathew found him attempting to teach him- 
self Latin, and fortinvith befriended him, intro- 
ducing him to his cultured and refined home- 
circle, where his irife read Homer and Virgil to 
the boy. At the age of ten his health greatly 
improved, and he devoted himself to art. In 1767 
and 1769 he exhibited models at the Free Society 
of Artists, and in the latter year he was admitted 
a student of the Royal Academy, whose silver 
medal he won in 1770, when he began to contribute 
to its exhibitions. From this period he was 
constantly engaged upon works of sculpture ; but 
patronage was long of coming, and from 1775 till 
1787 his chief source of income was the Messrs 
Wedgwood, whom he furnished with exquisite 
designs and decorations for their pottery, work 
for which he Avas admirably fitted by his un- 
rivalled skill in modelling in relief, fn 1782 he 
quitted the parental roof, established himself in 
a small house and studio in Wardour Street, and 
married Ann Denham, a cultivated and estimable 
woman, who was his true helpmate for tliirty-eight 
years. He now began to be employed upon'monu- 
mental sculpture, into which he infused much of 
pathos and of grace. Among his works of this class 
may be named his juonument to Cliatterton, in 
St .Mary Rcdcliflc, Bristol ; to Collins, in Chiciicster 
Cathedral ; to Mrs Morley, in Gloucester Cathedral ; 
and to the memory of 'lMiss Cromwell. By 1787 
he had gained enough by his art to Avarrant'a visit 
to Italy, and, accompanied by his ivife, he pio- 
coeded to Rome, iind studied there for seven years. 
During this period ]ic executed a group of Ccphalus 
and Aurora; his ill-remunerated gioup of ‘The 
Fury of Athamas,’ from Ovid ; and his re.storation 
of the Hercules torso ; and began his great scries 
of designs to the and the Of/y-tsci/ (published 
1793), to .Eschylus (1795), and to Daiitc's Dhhia 
Commetlia (1797), ivliich ivere engraved in Rome 
by Firoli, under liis own supervision, and widely 
extended his fame. They were folloived by his 
designs to Hesiod, engraved by Blake in 1817. 
Returning to England in 1794, he occupied himself 
upon his fine monument to Lord Jfansfield, in We-,t- 
niinster Abbey, In 1797 he was elected A.R.A., 
in 1800 R.A., and in 1810 he bec,amo professor of 
.Scul)iture to the Royal Academy. His lectures, 
which were collected in a volume in 1829, arc judi- 
cious and well considered, but somewhat Avantiiig 
in lightness, point, and charm of style. Among 
the works of his later life are his monuments to Sir 
Josinm Reynolds, to Loid IIou’o, and to Lonl 
Nehon ; ‘Michael and .Satan,’ his nio«t important 
example of ideal_ Fcnlpiuie, executed for Lord 
Ivgremont ; .and his drawings and model for his 
great _‘ Shield of Achilles,’ completed in ISIS. He 
died ,th Decemlx'r 1S26. and was buried in the 
church of St Giles-in-llie- Field!--, London. 


Personally Flaxman was a man of extreme 
gentleness, modesty, and courtesy; simple .and 
abstemious in his tastes; devout in spirit, a 
follower of Swedenborg. As an artist he ranks 
at the veiy head of English sculptors on account 
of his inventive power and felicity, and of the 
purity, grace, and SAveetness of his style. Never 
has the be.auty of Greek sculpture found a more 
perfect embodiment and reutterance in modern 
Avork. Occasionally, hoAvever, his productions 
are Avanting in force and .strength, and lie Avas 
unequal to the suggestion of strenuous motion, or 
to the portrayal of the intenser passions. He Avas 
more skilful as a modeller than as a sculptor in 
m.arble, and more successful in b.as-relief than in 
ills treatment of the round. But, indeed, the 
simple and exquisite grace of his desim is often 
seen most completely in the slighter of his pencil 
sketches in outline, which, alon" AA’ith his other 
Avorks, may be studied in the Flaxman Gallery', 
founded by his Avife’s sister, his adopted daughter, 
in Unii'ersity College, London. See Allan Cun- 
ningham’s Lives of the JSIost Eminent British 
Painters, Sculptors, and Architects, a’oI. iii. (1830); 
and Professor S. Colvin, The Drau-ings of Flaxman 
in Thirty-tiro Plates, with Descriptions and an 
Essay on his Life and Genius (fob 1876). 

Flea, a name applicable to any member of the 
small order Siphonaptera or Aphaniptera, of Avhich 
Pielcx irritans is a f.amiliar example. They are 
A\-ingless insects, prob.ably related to flies ; Avith saAv- 
like, biting jaAA-s (mandibles); Avith other mouth- 
appendages (labi.al palps) adapted for sucking; AA’ith 
legless, biting, nmggot larva?. The compressed shape 
of tlie body, the long, poAverful, bristly legs, Avhich 
arc able to take such rel.ativelv gigantic le.aps, and 
the abdomen Avith eight rings bearing bristles may 
be readily perceived on the common species ; Avhilc 
microscopic examination Avill shoAV the biting and 
sucking mouth-appendages, the small eyes and 
minute antenna?, and two pairs of little bristly 
scales, like remnants of Avings, on the second and 
third segments of the thorax. The eggs, usually 
not numerous, are laid in s.afe cornei-s, or in the fur, 
fc.athcrs, &c. of the animal infested ; the hatching is 
rapid (six to tAvelvedays), and bristly', footless larvfe 
emerge; after a feiv (eleven) days’ voracity the.se 
form cocoons, and so rest in pupa quiescence for v.ari- 
able periods. In .summer the entire development of 
Pulex irritans occupies .about a month. 'The fle.as 



Metamorphoses of Common Flea (Pulex irritans), 
magnified ; 

a, lan-a ; b, pnpa or nymph ; c, perfect insect. 


arc all ectopar.asitic on Avarm-bloodcd animnis, and 
the numerous species arc more or less rigidly con- 
fined to divei.=e furred and feathered host*-. The 
common Ilea (Pulex irritans) is.ramctimes icgardcil 
as the only’ species of the genus Fule.v, and the 
others are tanked as species of Ceratopsyllim, I'ic. ; 
but this .seems ratlicrin honour of man n.s being t he 
host of the first-named flea th.an from any real dill'er- 
Oiice. It seems probable that the flea of the dog is 
an intermediate host of a t.apcAvorm common in tiint 
anim.al. Tlie muscular energy of these pc--ts Ims 
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been utilised in ‘ flea-exhibitions,’ in which tamed 
captives drag miniature carriages, and perform 
siniiJar. exercises. As regards tJieir leaping powers, 
Kirby and Spence have the following note : 
‘ Aristoplianes, in order to make the gi'eat and 
good Athenian philosopher, Socrates, appear ridic- 
ulou.s, represents him as having measured the leap 
of a flea. In our better times scientific men have 
done this witliout being laughed- at for it, and 
Iiave ascertained that, comparatively, it equalled 
that of tire locust, being also two hundred times its 
(the flea’s) lengtli.’ Where fleas prevail in spite 
of cleanliness, recourse may be had to insecticide 
preparations, the modern substitutes for the old- 
fashioned fleabane and wormwood. According to 
Tusser, ‘where chamber is swept and wormwood 
is strouTi, no flea for his life dare abide to be 
known.’ The more fomridable Chigoe (q.v.) or 
Jigger is separately noticed. See Frank Buckland, 
Curiosities of Natural History; Tasclienberg, Die 
Flohe ( 1880 ) ; W. A. L. Pliilopsj’lliis, Der Floh, 
von litcrariselicr und naturwisscnschuftlicher Scite 
hclcuchtct (1880). 

Fleabane (PuUcaria), a genus of Compositnc 
(sub-order Tubulifloroe, family Inulem), readily 
recognised by a peculiar aromatic smell, sometimes 
compared to that of soap, which is said to be effica- 
cious in driving away fleas. There are two British 
species, P. vidgaris and P. dyscntcrica, and the 
latter has a considerable reputation in diarrhoea 
and dysentery. Conyza sqiiarrosa, also called flea- 
bane, belongs to a closely allied genus. 

Flfecbe» in French, a spire generally, is also used 
specially for the slender spire that sometimes rises 
from the intersection of the nave and transepts of 
large churches. A good illustration will be seen in 
the picture of Cologne Cathedral given in Vol. III. 
p. 353. 

F16clie» La, a town of France, in the depiii't- 
ment of Sarthe, on the Loir, 60 miles NW. of Tours 
by rail. It has manufactures of paper, oil, leather, 
and timber, and since 1764 has been the seat of a 
famous military school {Prytance], founded in 1607 
as a Jesuit college, wliere Eugene of Savoy and 
Descartes were educated. Here, too, are the heart 
and a statue (1857) of Henri IV.; and here David 
Hume spent three years (1734-37). Pop. 7977. 

Flcckiioe, Richard, an Irish Roman Catholic 
priest and playwright, who after some ten yearn’ 
travels in Europe, Asia, Africa, and Brazil ( 1640-50) 
came to London, mingled in the wars of the wits, 
wrote several plays, all of which are now forgotten, 
and died about 1678. His name is now remem- 
bered only as that of the stalking-horse over whom 
Diyden applied the merciless lash of his satire to 
Shadwell, the most virulent of his literary .assail- 
ants. His famous satire, entitled 3Iac Flccf:noc, is 
partly the model of Pope’s more famous Dunciad. 
Flecknoe is represented as seeking for a sncce.ssor 
to tlie throne over the realms of nonsense, on which 
he had long sat supreme, and as having fixed on 
Sliadwell as tlie one of all his sons best fitted for it. 

Fleet (that which floats), a collection of_ ships, 
whether of wav or commerce, for one object or 
for one destination. ‘Division’ and ‘squadron’ 
are portions of a fleet. In the royal navy of 
Great Brit.ain a fleet is ordinarily the commainl of 
an admiral or vice-admiral, and should, strictly 
speaking, consist of ten .ships or more of the_ liist 
cla.s.s, with an appropriate number of cruisere, 
sloops, gun-vessels, torpedo-boats. Great Britain 
maintains a fleet in the Channel .and another in the 
.Slediten-iinean ; whilst the number of her w.ar-ship.s 
in the West Indie.s, India and China, and the 
Pacific enables the.'e squadrons to assume the 
dimensions of a fleet by very trifling additions from 
otlier quarters. 


Fleet Prison, a celebrated London gaol, which 
stood on the east side of Farringdon Street, on what 
was formerly called Fleet hfarket. The keeper of 
it was called the AVarden of the Fleet. It derived 
its name from the Fleet rivulet (A. S.yfeJt, ‘a bay;’ 
afterwards applied to any shallow stream where small 
craft could flo.at), which flowed into the Th.amc.s. 
The Fleet was the king’s prison so far back as the 
12th centuiy. In the 16tk centuiy it acquired <a 
high historical interest from its having been the 
prison of the religious martyrs of the reigns of 
M.aiy .and Elizabeth ; and the victims of the Star 
Chfimber were confined here in the reign of Charles 
I., - and numbers of Puritans in that of his son. 
Afterwards it became a place of confinement for 
debtors and persons committed for contempt from 
the Courts of Chancery, Exchequer, and (Joramon 
Pleas. During the 18th centuiy it was the scene 
of every kind of atrocity and brut.ality, from the 
extortion of the keepers and the custom of allowing 
the warden to undenet it. _ The Fleet w.as several 
times rebuilt ; the last building was erected after 
the burning of the older one in tlie Gordon riots of 
1780, the predecessor of which had been destroyed 
in the gi'eat fire of London in 1666. In 1776 Howard 
found Iiere 243 prisonei-s, their wives and children 
numbering 475 ; there were also 78 outdoor cNtcnus 
for debt, privileged to live within the ‘rules.’ In 
1830-34 the annual number confined in the Fleet 
for debt ranged from 700 to 884. The prison was 
abolished in 1842, and the debtors transferred to 
the Queen’s Bench, under the new name of the 
Queen’s Prison. The buildings were demolished in 
1845-46, and part of the site is now occupied by the 
Congreg.ational Memorial Hall. 

Fleet Marriages.— The practice of contracting 
cl.andestine marriages was veiy prevalent in Eng- 
land before the passing of the fimt niarriiige act 
(see Marriage). The chapels at the Savoy and 
at May Fair, in London, were long noted for the 
perform.ance of these marri.ages ; but no other place 
was equal in notoriety for tliis infamous traffic to 
the Fleet Prison. The first notice of a Fleet mar- 
rifige is in 1613, and the first entry in a register is 
in 1674. Up to this time it does not appear that 
the marriages contracted at the Fleet were clan- 
destine ; but in the l.atter ye.ar, an order having 
been issued by the ecclesiastic.al commissioners 
against the performance of cl.andestine marriages 
in the Savoy and May Fair, the Fleet at once 
became the favourite resort for those who desired 
to effect a secret marriage. At fimt the ceremonj' 
was performed in the chapel in the Fleet, but ly 
10 Anne, chap. 19, sect. 176, marriages in chapels 
without banns were prohibited under certain 
penalties, and from this time rooms ■were fitted up 
in the taverns and the houses of the Fleet parsons 
for the purpose of performing the ceremony. Mr 
Besjvnt’s romance gives a vivid de.scription of the 
persons who celebrated these marriages — real or 
pretended clergj'men of the Church of England, 
who had been consigned for debt to the pri.'^on of 
the Fleet, and who shamelessly emplo 3 'ed touters to 
bring to them such persons as required their office. 
The sums paid for a marriage varied, according to 
the rank of the parties, fromhalf-a-crown to a large 
fee. During the time that this iniquitous traffic 
was at its height every species of enoniiitj- was 
practised. Young ladies ivere compelled to marry 
,ag.ainst their will ; j'oung men were decoyed into 
a union with the mo.st infamous charactei's ; and 
persons in shoals resorted to the parsons to be 
united in bonds which the)’ had no intention should 
bind them. Registers of the marriages were kept 
by the various parties who officiated ; a collection 
of the.se books, purch.ased by government in 1821, 
is depo.sited at .Somerset House. In 1840 tbey wore 
declared inadmissible as evidence in a court of law. 
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Variotis ineffectual attempts -were made to stop 
tlie practice l)y acts of parliament, and at length, 
tiie nuisance having become intolerable, in 1753 an 
act was passed which struck at the root of the 
matter by declaring that all maniages, except in 
Scotlandj solemnised otberndse than in a church 
or public chapel, where banns have been published, 
unless by special license, should be utterly void. 
The public, however, were unwilling to suiTender 
their privilege, and on the 2Gth hlarch 1754, the 
day before the act came into operation, there were 
no less than 217 marriages entered in one register 
alone. See Bum’s Historj/ of Fleet Marriages 
(1833), and Ashton, The Fleet: its River, Prison, 
and Mari'iagcs (1888). 

Fleetwood, or Fi-EETWOOD-ONAyvEE, a_ mod- 
ern seaport and militarj'- station of Lancashire, at 
the mouth of the Wyre, 21 miles NW. of Preston 
by rail. Founded in'l836, it has an excellent har- 
bour, and is a favourite resort for sea-bathing. A 
new dock was opened in 1877. Steamem ply dailj’ 
to and from Belfast, and there is a regular service 
to the Isle of Jlan. Within the town is a light- 
house, the light, 90 feet high, being visible for 13 
miles. Rossall School (q.v.) is two miles to the 
south-west. Pop. (1851) 3121 ; (1881) 6733. 

FIcgcl, Eduaed Robeet, bom of German par- 
entage at Wilna, in Russia, 13th October 1855, 
made it the principal object of Ids life to acquire 
for (Sermany the preponderating share of the com- 
merce of the Niger. His firet ascent of this river 
was made in 1879, in the steamer of the London 
Missionary Society, and his second a year later, 
when lie reached Sokoto by a left-hand tributaiy 
of the river. But his next journey, in 1883, was 
tlic most fruitful in results, for during the conrec 
of it he discovered the sources of the Benue, to the 
south of Adamawa. After a short visit to Europe, 
he again started for Africa in April 1885, having 
boon commissioned by the German African Society 
and Colonial Company to explore the country 
stretching between tlie .sources of the Benue and 
tlie Cameroons ; it was also his intention to pene- 
trate from tlie Benue to the Congo, but he was 
suddenly struck down by deatli, near the mouth of 
the Niger, on 11th September 1886. 

Flcisclicr. Heixeicii Lebeeecht, Orientalist, 
was born at Schandau, in Saxony, 21st February 
1801. Having studied theology and oriental 
languages at Leipzig, he was for some yearn 
after 1828 engaged in cataloguing the oriental 
MSS. in the royal libraiy at Dre.sdcn, the cata- 
logue being published at Leipzig in 1831-34. 
After acting for five yearn as teacher in a school 
at Dresden, Fleischer was apjiointed professor of 
Oriental Languages at Leipzig in 1836. He edited 
Abnlfeda’s Ilisloria Moslcmica (1831-34), the con- 
tinuation of Habicht’s edition of the original of the 
Thonsetnd and One Fights {voh. ix.-xii. 1842-43), 
Ali’s Hundred Sayings (1837), Baidhavi’s Commen- 
tary to the Koran (1840—48), and wrote an account 
of the Arabic, Persian, and TnrkLsh MSS. in the 
town library of Leipzig, jwinted in Naumann’s 
Catalogue (1838); also a Critical Dissertation on 
Halncht's Glosses to the First Four Volumes of the 
Thousand and One Nights (1836). He died 10th 
i'ebniary 1888. 

Flciuiiig, Jonx, naturalist, bom near Bath- 
gate, Linlithgowshire, in 1785, entered the ministrv, 
was professor of Natui-al Philosophy at Aberdeen, 
18,32-13, .and tilled the chair of Natural Science in 
the New College, Edinburgh, from 1,845 till liis 
de.ath in 1857. HLs works include the Philosonhu 
of Zoology (2 vols. 1822), a History of British 
Aunuals { 1828), and Molluscous Ani/nals (1&S7). 

l loluliig. P.vuL, one of the best CJemian jioet.s 
01 the 17lh century, was l»orn 5th October 1009, at 


Hartenstein, in Yogtland, He studied medicine 
at Leipzig, and accompanied emb.assies sent by the 
Duke of Holstein to Russia and to Persia. Ho 
returned in 1639, m.arried, .and resolved to settle ns 
a phj'sician in Hamburg, but died there, 2d April 
lG40r Flemin" stands at the head of the German 
lyric poets of the 17tli centuiy. His Gcistlichc vnd 
-iveUliehe Pdemata (1642) contain m.any exquisite 
love-songs, which for more than a century re- 
mained uneqiialled in finish .and sweetness. Othere 
are full of Rowing enthusiasm, ardent patriotism, 
and manly vigour, while his sonnets are marked 
bj' strength and thorough oririnality. The most 
complete collection is that of Lappenberg (2 vols. 
1866), who had already edited his Latin poems in 
1863. 

Fleiiiisli Laiijrnafifc and Literature. See 

Hollaxd (Liteeatuee of). 

Fleiisborg, .a shipping-town in the Prussian 
province of Sleswick-Holstein, at the extremity of 
Flensborg fjord, an inlet of the Baltic, 19 miles N. 
of the town of Sleswick. Its principal industrial 
e.stablishments embrace iron .and machine works, 
copper and zinc factories, shipbuilding-yards, brick, 
cement, and lime works, and breweries ; fishing 
and fish-curing are also carried on. Along with 
Sleswick-Holstein, Flensborg passed from Denmark 
to Prussia in 1864. Po]!. (1875) 26,525; (1885) 
33,094. 

Flcrs, a town of France,' in the department of 
Ornc, 41 miles S. of Caen by rail. It has large 
spinning, bleaching, and dyeing establishments, 
and is the centre of a busy manufacturing district, 
where linen and cotton goods, especially fustian 
and tickings, are produced. It contains an old 
castle, which was burned down in tiie Ciiouan 
w.ar, but since restored. Poi). (1872) 8011 ; (1886) 
11,257. 

Flesh. AVliile in common p.arlance the term 
flesh is applied to tliosc parts of the body composed 
of muscular tissue (see Muscle), it is now, in 
physiological language, used as a term including 
.all the living protojd.asmic matter of tiie body 
which has a chemical composition closely rcsoni- 
bling that of muscle. This use of the word 
(Fleisch) _we owe chiefly to the ^lunieh scliool of 
physiologists, who h.ave done so much to advance 
opr knowledge of the chemic.al changes in the 
tissue.^. In such investigations the terms loss of 
I flc.sli,’ g.ain of ‘ lle.sh,’ iVc. are to be underetood 
in this inclusive sense. 

This flesh has something of the following coin- 
liosition .- 

IFatcr 7 ."i percent. 

SolMs... 25 ff 

Inorganic 1 i> 

Oi-ganic.., 24 «. 

Froteids .10-19 u 

(Nitrogen) 3’4 n 

Flcsli-fly. See Blue-eottle, and Fly. 

Flcta, the title of an early treatise on the law 
of England, presumably written about 1290 by a 
judge who confiiicil in the Fleet juison. It 
consists of six books, the language being Latin. 
Selden edited it in 1047. 

_ FIctolicr, AxDEiny, of Salton, a famoii.s Scot- 
tisli p.atriot, was bom in 1055, the son of Sir Robert 
Fletcher, him.=elf of English de.scent, and of 
Catlmrinc Bruce, whoso father. Sir Henry Bnice of 
Clackmannan, was directly de.scended from Robert 
Bmce. His fatlier dying when ho was still an 
infant, he was brought uji under the care of the cele- 
brated Gilbert Burnet, and early imbibed Ids pre- 
ceptor’s passion for politic.al freedom, but not his 
prudence. After some years of cnnfinonlal travel, 
lie sal in jmrli.ament in jOSl as commissioner for his 
native county, and offered so determined an oj'posi- 
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tion to the measures of tlie Duke of Yoik that ]ie 
found it necessai'y to flee to England, and thence to 
Holland. Here he formed fast friendship with the, 
refugee English patriots, and on his return to Eng- 
land in 1683 shared the counsels of Russell, Essex, 
Howard, Algernon Sidney, and John Hampden, 
the greater patriot's grandson. Though a republican, 
Fletcher was very far from being a modern demo- 
crat, for one of his favourite schemes was to utilise 
the hosts of vagrants and paupers of the time 
like the slaves of ancient Greece and Rome. On 
the discovery of the Rye-house Plot, Fletcher fled 
to Holland, returned as a volunteer with Mon- 
mouth, hut was obliged almost at once to leave 
the army for having shot the mayor of Lyme in 
a personal quarrel about a horse. He now fled 
to Spain, hut had no sooner landed at Bilbao 
than, at the instance of the English ambassador, 
he was flung into prison, from which he was soon 
mysteriously delivered by an unknown guide. In 
disguise he passed through Spain, not without 
furtlier more than romantic adventures, in Hungary 
distinguished himself greatly as a volunteer against 
the Tiu’ks, and returned to Scotland at the 
revolution. He was the first patron of William 
Paterson, the founder of the Bank of England and 
rojector of the Darien expedition, and it was the 
itterness caused in Scotland by the base treatment 
the unfortunate Darien colonists received from King 
William’s government that gave Fletcher and the 
nationalist party_ their strength in the struggle 
against the inevitable union with England. His 
famous ‘limitations’ aimed at constracting a 
federative instead of an incorporating union — a 
frail structure that would have borne neither the 
burden of recent irritation nor the weight of ancient 
hatreds. Fletcher’s orations in the Scottish parlia- 
ment still glow with eloquence, and carry the 
stamp of genuine sincerity, but the modern reader 
has feelings other than admiration for a statesman 
whose eyes were too much blinded by prejudice to 
recognise that the only salvation for a countiy dis- 
tracted by intestine jealousies and hopelessly corrupt 
domestic government lay through incorporation 
with the larger and healthier life of the great 
southern kingdom. After the ■ consummation of 
the union, Fletcher retired in disgust from public 
life, devoting himself to promoting agriculture. 
His fanners for winnowing corn and his mill for 
making jooi-barley were better gifts to his country 
than all his speeches. He died at London in the 
September of 1716. His writings were collected 
and reprinted at London in 1737. Fletcher is 
described as follows by a contemporary pen : ‘ He 
is a low, thin man, of a brown complexion, full of 
Are, with a stern, squr look ; of nice honour, with 
abundance of learning, brave as the swoirl he 
weal's, a sure friend and an irreconcilable enemy, 
would lose his life readily to serve his counti-y, and 
would not do a base tiling to save it. His thoughts 
are large as to religion, and not such as can be 
brought witliin the bounds of any particular set, 
and Ids notions of government are too fine-spun, 
and can hardly be lived up to by. men subject 
to the common frailties of nature.’ Fletcher of 
Salton’s name survives popularly only in the 
famous but usually misquoted saying, in his 
Account of a Conversation concerning a Bight 
Bcgulation of Government for the Common Good of 
Mankind: ‘I knew a very wise man, so_ much of 
Sir Christopher’s sentiment, tliat he believed if a 
man were permitted to make all the ballads, he 
need not care who should make the laws of a 
nation.’ 

Fletclicr, Giles and Phixeas, poe’ts, were 
cousins of Fletcher the dramatist, and sons of 
Giles Fletcher, LL.D. (1549-1611), himself a poet 
and writer on Russia, and Queen Elizabeth’s 


err 


minister in negotiations in Germany and at the 
court of Russia. — Giles, the younger of the two 
brothers, was born about loSS, was educated at 
Trinity College, Cambridge, and died at his living 
at Alderton, m Suflblk, in 1623. Fuller tells us 
that his ‘clownish low-parted parishioners, having 
nothing but their shoes high about them, valued not 
their pastor according to Ids worth, which disposed 
hiiu to melancholy and hastened his dissolution.’ 
His chief poetical work is a sacred poem, entitled 
Christ’s Victory and Triumph in Heaven and Earth 
over and a^fter Death, published at Cambridge in 
1610. It is full of splendid versification and 
imagery, and is saved from the fatal dullness of 
most professedly religious poems by a quickening 
glow of genuine enthusiasm. It is of course based 
upon Spenser, and most of his distinctive character- 
istics are imitated and overdone. The metre is 
original and not entirely successful. Each stanza 
has eight lines, the last an Alexandrine, rhyming 
thus : ababbccc ; and a Ijwical interlude occure here 
and there. The poem, although once admired, 
is now unknown to general readers, and is chiefly 
remarkable for having to some extent influenced 
the majestic muse of Milton. His poems were 
edited by Dr Grosart in the ‘Fuller tYorthies 
Library ’ ( 1868), and in ‘Early English Poets’ (1876). 
— Phineas was born in 1582, educated at Eton 
and King’s College, Cambridge, and in 1621 be- 
came rector of Hilgay, in Norfolk, where he died 
in 1650. His most important poem, the Purple 
Island, or the Isle of man,_ was published in 1633, 
in twelve cantos of seven-lined stanzas, a regular 
elegiac quatrain taking the place of the in-egular 

uintett of Giles’s poem. It contains an elaborate 

escription of the human body, given with great 
anatomical minuteness. The body is an island, 
the bones its foundations, and the veins the streams 
by which it is watered. The vices and virtues that 
affect it are similarly allegorised with laborious 
ingenuity. Altliougli to a large extent formal 
and pedantic, tlie Purple Island abounds in lino 
passages, in which the splendour of Spenser and 
the gravity of Milton are cui-iously mingled. His 
poetical works were edited by Dr Grosart in the 
‘Fuller Worthies Librai-y ’ (4 vols. 1868). 

Fletcher, John (1579-1625). See Beaumont 
AND Fletchek. 

FIcnr-rtc-liS, a heraldic device representing 
very imperfectljq as Littre says, tliree flowers of 
the white lily (Lilium) joined together; 
though often said to be a representa- 
tion of the wliite iris, which is on that 
hypothesis called Flower-de-luce (q.v.). 

The Fleur-de-lis, or Fleur-de-lys, came 
to be the arms of the Bourbons and 
of France (see Flag). The three heads 
of tlie fleur-de-lis have been said to Fleur-de-lis. 
typify the Trinity. 

FlciirilS, a market-town (pop. 5084) of the 
Belgian province of Hainault, on the Sambre, 15 
miles W. of Namur, has been the scene of three 
great battles: (1) in 1622, when the Germans, 
under the Duke of Bninswick and Count Mans- 
feld, defeated the Spaniards; (2) in 1690, when 
the Frencli, under Luxembourg, routed the allied 
Germans and Dutch, commanded by the Prince of 
Waldeck; and (3) in 1794, between the French, 
under Jourdan, and the Austrians and their allies, 
under the Duke of Coburg, on which oceasion 
the latter, altliough lie had virtually beaten his 
antagonist, gave the signal to retreat. 

Fleiiry, or Floey, in Heraldry-, signifies that 
the object is adorned with fleurs-de-lis ; a cross- 
fleury, for example, is a cross the ends of which 
are in the form of fleurs-de-lis. See Cuoss, Tres- 
SDEE, &c. 
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Fleur y, Andke Heiicule de, Cardinal, Louis 
XV. ’s priine-niinister, was bom in 1653, atLodeve, 
in Languedoc, became in 1677 almoner to the queen, 
and after her death ( 16S3 ) filled the same post under 
Louis XIV,, who in 1698 made him Bishop of 
Frejus. Under Louis’s will he was appointed pre- 
ceptor to the heir-apparent, a child of five_yeai-s, 
who in 1715 succeeded as Louis XV. In 1726, at 
tlie age of seventy-three, Fleury was raised by the 
voung king to be prime-minister ; in the same j’ear 
he received the cardinal’s bat. Fleuiy wa-s honest 
and well meaning, but not a statesman : the extor- 
tions of the farmers-general were not checked, 
altliough it was probably for the people’s sake 
that the minister practised a rigid economy that 
api)roached avarice and even crippled the power of 
France ; whilst in foreign aflaii's he was earnestly 
desirous of peace, and yet was dragged by court 
intrigues into two wars over tlie succession to 
foreign thrones {see Succession Wars). The war 
of the Austrian Succession was not finished when he 
died, 29th January 1743, in the ninetieth year of 
his age, leaving the king thenceforth to the un- 
checked guidance of his mistresses. Fleury was an 
academician, and the friend and patron of learning ; 
he sent out two expeditions to measure arcs of 
the meridian, gathered rare MSS. from Egjqit and 
Clreece, and completed the Bibliothfeque Itoyale 
(now Nationale). See Verlaque, Histoirc die Car- 
dinal Fleury (Paris, 1879). 

Fleury, Claude, church historian, was bom 
at Paris in 1040, and foreook the law for an ecclesi- 
astical career. In 1072 he became tutor to the 
young Piiiices do Conti, ’and at a later period to the 
Comte do Vermandois, natural son of Louis XIV. 
After the death of tlie young count in 1683, the 
French monarch ajipointed Flouiy abbot of the 
Cistercian monastery of Loc-Dieu, and afterwards, 
under F6nelon, tutor to the Dukes of Burgundy, 
Anjou, and Borri. He wiis elected to fill La 
Bruyore’s place in the Academy in 1096; and ten 
years later, on the completion of the prince’s educa- 
tion, he was rewarded with the priory of Argentenil. 
The Duke of Orleans selected him for confessor to the 
young king, Louis XV., giving as his reason for so 
doing that Fleury was neither Jansenist, nor Moli- 
nist, nor Ultramontanist, but Catholic. He died 
14th July 1723. Fleury was as learned as he was 
modest, and as mild and kind-hearted as he was 
simple in his mannere and upright in his conduct. 
Among his numerous works may bo mentioned 
lifwnrs dcs Israclilcs (1681); Maiurs dcs Chretiens 
(1662); Institution du Droit EccUsiastique (1087); 
and, above all, the Histoirc EccUsiastique (20 vols. 
P.aris, 1691-1720). On this work, really the fii-st 
complete and systematic history of the church, its 
organisation, doctrines, and rites, Fleury laboured 
thirty years. It is marked by great learning, and, 
on the whole, by a judipioasly critical spirit. The 
work was translated into many languages, and 
jirai-'ed by orthodox and heretics, both for its matter 
and style. Floury's own ivork only reached to 
1414 ; it w.os continued to 1778 by Fabre, Lacroix, 
and others. 

Flexure is the bending or curving of a line or 
figure (see Curve). In building, llexurc denotes 
the bending of loaded beams; see Strength of 
Materials. 

I'liediicr, Theodor, founder of the Protestant 
order of Deacone-ses (q.v.), was born in Nas.sau in 
1800, .and in 1822 became p.astor of KaLserswerth, 
near Dh.sseldorf, where in 1836 he founded the font 
dc.aconc.s.se.s’ home .and a .seminary for infant-school 
teachers, be-sidcs other institution-s. He died -Itli 
ttetober 1801. 

Flics. See Fly, Angling. 

FllglU. See Flying. 


Flinders, M.atthew, an English navigator, 
avho surveyed a great portion of the Australian 
coasts, was bom at Donington, in Lincolnshire, 
10th March 1774, and in 1790 entered the navy. 
Going out to Austi-alia in 1795, he detemiined 
to investigate the coast south of Port Jaclison, 
about 250 leagues of avhich avere laid doavn in the 
charts as ‘unknoum.’ "With an equally daring and 
ambitious young surgeon in his ship, named Bass, 
lie departed on the entemrise in a small decked 
a-essel, avith a creav of onia' si.x men. Their chief 
discovery avas the strait betaveen Van Diemen’s 
Land (noav Tasmania) and the mainland of Aus- 
tralia, aadiich avas named after Bass. In 1801 
Flinders obtained from the British government 
the command of a scientific expedition for the 
ina-estigation of the Australian coasts and their 

E roducts. Commencing his examination at Cape 
leenaadn, Flindem in the course of tavo years 
gradually explored the coast to Bass Stmit (q.v.), 
thence northavards — laying doavn carefully the 
Great Barrier Reefs — to the Gulf of Carpentaria, 
avhicli he thoroughly surveyed across to Timor, 
then back to Cape Leenaadn, and round the south 
coast to Port Jackson (1803). On his aa’ay home 
Jic avas fii-st avrecked, and then detained a prisoner 
by the French goa-ernor of Mauritius, and not 
ailoaa’ed to proceed to England until 1810. He 
gaa-e the avorld the result of his explorations in A 
Voyage to Terra Australis, and dieci July 19, 1814, 
the daj’ on avhich his book aa'as published. — The 
coast of South Australia avas long called after him 
Flindei-s Land. His name is still attached to the 
southernmost county in Eyre Peninsula, and to 
Flinders Island, oil' that coast; to the Flindei's 
Range in South Australia, rising near the head of 
Spencer Gulf, and nmning north (highest peaks, 
3100 feet); as also to a small toavn in ITctoria, 61 
miles SE. of Melbourne. 


Fliiidcrsin, a sub-genus of Savietenia (Cedve- 
lacem), of avhich F. {i>.) scncgalensis and F. aus- 
tralis yield timber in their respective countries little 
inferior to true mahogany (X. Mahagoni), and 
largely imported as African mahogany, Madeira 
mahogany, or Calcedra avood. 


Flint, a mineral avhich may bo regarded ns a 
a-ariety of quartz, allied to chalcedony, consisting 
alniost entirely of silica, avith a a-eiy little lime, 
oxide of iron, avater, carbon, and sometimes even 
traces of organic matter. It has a fiat shell-lilce 
fracture, is translucent or semi-tr.'insiiareut, and 
a-aries in colour from a very dark broavn, or almo.st 
black, to light brown, red, yelloav, and grayish- 
avhito, and is sometimes veined, clouded, marbled, 
or spotted. Dark-cqloiired flints are most common 
in the chalk, in aa-hich princiiially fiint occure im- 
bedded, forming tabular sheets and nodules of 
various sizes, sometimes large nodular ma.sses, of 
irregular ami often grotesque shape ; but gravel 
formed of light-coloured flints is very common, and 
it is disputed avhethor or not a change of colour has 
taken place by exposure to atino.splieric and other 
chemical agcncie.A Flint is sometimes found in 
beds or veins. It is veiy abundant avherever the 
chalk formation extends, in England and other 
countries; rolled flint nodules arc also often found 
in conglomerate rocks, and in alluvial soils — I’ast 
alluvial tracts being sometimes full of them. Flint 
geodes often contain ciystals of quartz. F'lint 
nodules are usually moist in the interior if broken 
when newly taken from their beds. 

Fiint is sometimes harder than quartz, siifiicionlly 
so to scratch it. The readinc.ss with which it strikes 
lire with steel is well known, and it would seem 
tlmt thc sparks are 'not all merely incandescent 
jiarticles, heated by the friction, but that in some 
of them a chemical combination of silica and iron 
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takes place, causing great increase of Iieat. The 
use of the flint and steel for igniting tinder, once so 
common, has been almost superseded by that of 
lucifer matches, and gun-flints have given place to 
percussion-caps. The most ancient use of flint was 
probably for sharp weapons and cutting instra- 
ments ; and flint knives, axes, arrow-heads, &c. 
are among the most interesting relics of inde anti- 
quity. In East Anglian churches squared flints have 
been used for centuries to ornanient the porclies, 
towers, buttresses, &c. ; but at present the piincipal 
use of flint is in the manufacture of fine earthen- 
ware, into the compo.sition of which it enteis, being 
for this purpose first calcined, then thrown into 
cold water, and afterwards powdered. 

The origin of flint is a subject of considerable diffi- 
culty. Siliceous deposits are sometimes the result 
of a purely chemical operation, as in the case of the 
siliceous sinter formed round tlie geysers of Iceland, 
from the evaporation of water largely charged 'witli 
silica. But at the bottom of the sea, as no evapora- 
tion could take place, some other a^ent tlian springs 
of water saturated with silex mu-st nave supplied the 
materials. It is a fact of considerable importance 
in tliis inquiiy that almost all large masses of 
limestone contain siliceous concretions, or flints. 
Tims, chert is found in carboniferous and other 
limestones, and menilite in the tertiary limestones 
of the Paris basin. The conditions necessary for 
the deposition of calcareous strata seem to be those 
required for the formation of siliceous concretions. 
The materials of both exist in solution in sea- water, 
and, as it needed the foraminifer, the coral, the 
brachiopod, and the mollusc to fix the carbonate of 
lime which formed the chalk deposits, so the silex 
was secreted by innumerable diatoms and sponges, 
and their remains most probably supplied the 
material of the flint. The discovery by IJr Bower- 
bank and other microscopists of the spicules of 
sponges and the frustules of diatoms in almost 
every specimen of flint has clearly shown that flint 
to a large extent, if not entirely, owes its origin 
to these minute organisms. After the death of 
the organisms their silica appears to have been 
redissolved and redeposited, perhaps through the 
agency of decomposing animal matter, sometimes 
in the form of irregular concretions, and sometimes 
replacing the calcareous skeletons and exuvire of 
other organisms. 

Flint, a parliamentary borough and seaport in 
the east of Flintshire, North Wales, on the left side 
of the estuary of the Dee, 13 miles by rail NW. of 
Chester. In the vicinity are very extensive alkali- 
works, besides copper-works, collieries, and lead- 
mines. Pop. ( 1851 ) 3296 ; ( 1881 ) 5096. It unites 
with Caeigwrle, Caerwys, Holywell, hlold. Over- 
ton, Ehuddlan, and St Asaph in sending one mem- 
ber to parliament. Flint Castle, built by Edward 
I., captured by the parliament in 1643, and four 
years later dismantled, exists in a ruined condition. 
Here Kichard II. surrendered to Bolingbroke, 19th 
August 1399. See Taylor’s Notes on the History of 
F/inf (1873). 

Flint, a maritime countj- of North Wales, 
bounded on the NE. by the river Dee, on the E. bj' 
Cheshire, on the S. and W. by Denbighshire, and 
on the N. by the Irish Sea. The main portion of 
the count}- is 26 miles long by 10 to 12 broad, and 
the detached hundred of Maelor, lying 8 miles SE. 
of the main part, measures 9 miles uy 5. Flint- 
shire is the smallest of the Welsh counties, its area 
being 289 sq. m. The coast is low and sandy, 
but along the Dee estuar-r- fertile. The county is 
bisected by a low range of hills, stretching almost 
due north.* The geological basis consists of rocks of 
the Carboniferous series. Coal, iron, lead, copper, 
calamine, zinc, and limestone are the chief mineral 


products. Some chemical works and potteries of 
coarse clay Mve employment. There are numerous 
well-watered and picturesque valleys, the soil of 
which is for the most part fertile and well cultivated. 
The uplands aflbrd good pasturage. The Dee in 
the east and the Clwyd in the west of the county 
are the principal rivers. The Chester and Holy- 
head Kailway skirts the east and north shore's. 
Pop. (1801) 39,469; (1841) 66,919; (1881) 80,587. 
Flintshire returns one member to parliament ; its 
county council consists of fifty-six membere. The 
chief towns are Flint, Mold, St Asaph, Holywell, and 
Hawarden. Flintshire has traces of Koman lead- 
mines, and is traversed by Watt’s and Offa’s Dykes. 
In the 7th centur}- Saxon invaders massacred all 
the Christian monks of the monastery of Baugor- 
iscoed (q.v.). Several barrows and menhim occur 
in the county. See D. R. Thomas, History of the 
Diocese of St Asaph ( 1874 ). 

Flint, capital of Genesee county, Michigan, on 
the Flint River, 64 miles NNW. of Detroit by rail, 
with numerous sawmills, and manufactures of 
beer, flour, bricks, paper, machinery, &c. There 
is a large state institution for the deaf, dumb, and 
blind here. Pop. (1884) 9087. 

Flint, Robert, theologian, was born at Dum- 
fries in 1837, educated at the university of Glasgow, 
and ordained in 1859 to the East Church, Aber- 
deen, whence he was transferred in 1861 to the 
parish of Kilconquhar in Fife. In 1864 he was 
called to the chair of Moral Philosophy at St 
Andrews, and in 1876 to that of Divinity at' Edin- 
burgh, receiving at the same time the degree of 
D.D. from the latter. His Philosophy of History 
in France and Germany (vol. i. 1874) established 
his reputation as a profound thinker and scholar of 
unusually wide emdition, and procured him the 
honour of being elected a corresponding member of 
the French Institute. This was followed in 1876 
and 1877 by two series of admirable lectures on 
the Baird foundation. Theism and Anti-Theistic 
Theories, and by a monogr.wh on Vico (1884), in 
Blackwood’s ‘Philosophical Classics.’ 

Flint Glass. See Glass. 

Flint Implements and Weapons of the 

primitive peoples of i)rehistoric times are com- 
monly found in the graves or on the sites of settle- 
ments of the earlier inhabitants of almost every 
countrj’ in Europe. They also occur not only in 
the surface soil or hvntus and in peat-bogs, beds of 
rivers and lakes, but naturally imbedded in such 
superficial or quaternary deposits as the old 
terraces of river-valleys. These terraces, which 
are formed of gi'avel and sand deposited by the 
river, are the marginal remains of the old river- 
bed, which, having been gradually deepened by 
the erosion of the cun-ent, has left here and there 
portions of the fringes of earlier deposits on the 
slopes of the valley. Flint implements, however, 
are not univei-sally distributed through the diluvial 
drifts ; for, while they occur pretty generally over 
the south-eastern are'a of England, they have not 
been found in the northern and western areas, nor 
in Scotland. Similarly, on the Continent, althou"h 
they are found somewhat abundantly in the nortli- 
westem area of France, they do not occur in Den- 
mark, Sweden, or Norway. 'The types of flint im- 
plements found in these' river-gravels closely re- 
semble those from the caves of Perigord in Franco, 
and from Kent’s Cavern and other caves in Eng- 
I.and. Besides possessing similar typical forms, the 
flint implements from the river-drifts and caves are 
in both cases found associated witli the remains of 
animals which either are extinct or are no longer 
indigenous. For this reason, and also because 
the flint implements found in these associations 
are fashioned by cliipping alone, they have 
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been as&i"ned to the earlier part of the Stone Age 
(q.v.). On the other hand, the Hint implements, 
whether fashioned by chippint' alone or finished by 
grinding and polishing, whicli are found in the 
surface soil, or in giaves, or in Jake-dwellings, &'c., 
and in association with remains of the common 
domestic animals, are assigned to the later part of 
the age of stone. The types characteristic of these 
two divisions being thus distinguished by their 
form and finish, as well as by their associations, 
aie classified by arcliajologists as palmolithic and 
neolithic implements. 

The pala?olithic implements of rudely chipped 
flint are reducible to three classes. _ The firet 
or best finished is an oval, sharp-rimmed im- 
plement, with a cutthig-edge all round, the 
second a long, pointed iniplement, and the third 
a tongue-shaped implenieiit. They dill'er from 
the neolithic types most markedly in this, that 
they do not obviously reveal their snecial uses 
and purposes, and that their conceivaule uses or 
purposes are few in comparison witly those so 
obviously disclosed by the more specialised forms 
and the more elaborate finish of the neolithic 
types, which a glance suttices to classify as 
arrow and spear heads, daggers, knives, saws, 
borers, scrapers, chisels, axes, ikc. ^lost of the neo- 
lithic implements are finely shaped and carefully 
fiiiished, while some varieties, such as the long 
thin knife-blades and the handled dagger-blades of 
Denmark and Sweden, which are finisTied by chip- 
ping only, arc perfect marvels of workmanship — so 
skilfully executed that experienced lapidaries and 
scientists can only speak of the process or their manu- 
facture as a lost art. No modem savages or bar- 
barous tribes of the historic period have produced 
anything approaching to the masterjiieces of pre- 
historic flint-working. Flint, from its conchoidal 
fracture, is the only kind of stone that is capable 
of being readily w-orked into a vaiiety of shapes 
by flaking and cliippiug, and this is probably the 
chief reason why the paheolithio implements Iiave 
been formed ahnost exclusively of tliis material. 
The methods of manufacture appear to have been 
ill all ages pretty much the same, and in general 
they seein to iiave been analogous to those em- 
ployed _ in the manufacture of gun-flints and 
strike-lights of flint still earned on at Brandon 
(q.v.) in Suflblk, the principal difl'erences being 
that steel tools are now' used instead of tools of 
stone and_ bone, and that the finer processes of 
surface chipping and flaking are not now practised. 
Detailed descriptions of the various processes of 
Hint-working, and of the ancient and modem 
methods of manufacture, are given in the first 
jiart of Mr Evans’s work on the Ancient Stone 
Implements, d-c. of Great Britain (Loud. 1872); 
and, for the finer forms of flint implements, see 
Madsen, Afliildninr/cr af Dunshe Oldsagcr (Copen. 
1809), and Montelius, Civilisation of Siecdcn in 
Hraihen Ti/iim (Lond. 1SS9). 

Flintlock. See FiitCAU.Ms. 

Flint Kiver, in Georgia, U.S., rises about 10 
miles S. of Atlanta, and unites, after a soutlierlv 
course of some 400 miles (of which 150 are n.avi- 
gable for steamboats), with the Chattahoochee, 
at tlie south-we-t angle of the state, to form the 
-Vjipalacbicola (q.v.). 

Flintslrirc. See Fi.ikt. 

Flinty Slate is an impure quartz, assuming a 
slaty structure. It contains about 75 per cent, of 
silica, the remainder being lime, magnesia, oxide 
of iron. I've. Its fracture is rather spliuterj' tlian 
shell-like. It is more or Jess translucent. It p.as-cs 
1>y_inson-iblo gradations into clav-slatc, with which 
it is often in most intimate geological connection. 
Lydian Stone (q.v.) is a variety of flinty slate. 


Floating-battery, a hulk heavily armed and 
made as inVulnerable as possible, formerly used 
in defending harbours or in attacks on marine 
fortresses. They were used by the French and 
Spaniards in the memorable siege of Gibraltar 
(q.v.) in 1779-83, when ten of these vessels, caiiy- 
ing 212 large guns, W'ere brought to bear on the 
; fortress ; they had sides of great thickness, and 
were covered with sloping roofs, to cause the shot 
striking them to glance off innocuously. But 
General Eliott succeeded in destroying them with 
red-hot cannon-balls. Steam floating-batteries of 
iron were constnicted for the war with llussia in 
1854, both by the British and French governments ; 
but, notwithstanding that they rendered good 
service before Kinburn, they have since _ been 
discarded. Thej' are interesting as a stage in the 
development of the modern ironclad. 

Floating-docks. See Docks. 

Floating-islands are formed either by the 
aggregation' of driftwood in the creeks and bays of 
tropical rivers and the deposition theieon of soil 
and vegetable matter, or by the detachment _ of 
portions of a river-bank or lake-shore, on which 
the interlacing roots of plants constitute a founda- 
tion sufficiently strong to support soil whereon 
herbage, and occa.sionally even trees, are able to 
grow'. Such islands are sometimes seen 50 or 100 
miles distant from the mouth of the large rivers 
of America, Asia, and Africa. Portions of the 
alluvial soil from river-deltas, held together bj' the 
roots of mangroves and other trees, are sometimes 
detached by hurricanes or tvphoons and then sw'ept 
out to sea ; such islands have been met with in 
the Philippines, in the seas of the East Indies, and 
in the Pacific. A floating-island is mentioned by 
Herodotus as existing in Egypt. Othere wore 
known to Homan w'ritere : Seneca speaks of them 
as being in the Vadimonian, Cutihan, and Sta- 
tionian lakes in Italy ; to these Pliny adds the 
islands floating on lakes near Crecubum, Ileatc, 
and Modena, and tw'o others in Asia Minor. Those 
on Lake Vadimona were, according to the Younger 
Pliny, capable of supporting sheep. Varenius, in 
the middle of the 17th Centura', cites a lake in 
Honduras w'ith floating-islanus. Passing over 
others in Prussia, It.aly, and South Ainerica, we 
come to Great Britain, where ave find it recorded 
that Loch Lomond long possessed a floating-island, 
which has now', how'ever, disappeared or become 
attached to one of the stationaiy islands of the 
loch. In Ireland large masses of peat float about 
some of the bogs — the Bog of Allen, for Instance. 
In England, in Lake Derw'cntwater, theie is an 
instance of an island w'hich ajipeare and disappear 
from time to time in the same spot. Perhajis the 
most satisfactoiy of the many theories w'hieh have 
been jiroposed to aecount for this iihenomenon is 
that which attributes its rising from the bottom of 
the lake, where it ordinarily rests, to the permea- 
tion of its mass by marsh-gas during hot weather, 
the upward motion being assisted by the growth 
of buoyant water-jilants on its surface. See Symons, 
Floating Island in Dcrwcniivatcr (1888). 

Between 1C9C and 1829, .similar i.slands -were ob- 
served at irregular intervals, generally, however, 
after great droughts and violent storms, in Lake 
Ilalnngin the Swedish province of Smaland. Oceanic 
floating-islands sometimes perform important ser- 
vice in the transportation of vegetable seeds from 
place to place, .also in the distribution of animal 
species Hy carrj'ing insects, land niollusca, and 
small mammalia, more rarely reptiles. Darwin met 
with islands floating on Lake Tagii.a-Cagua in 
Chili which pa.s.scd from s’ide to side of the laki* 
and carried ‘cattle and horses ns p.a.s*:engers.’ 
Between 1SC3 and 1881 the rivers of the cenlml 
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Nile system were rendered almost iinnavigable 
owing to the accumulations of floating vegetable 
matter getting set fast across the channels, practi- 
cally forming dams, which in some instances gave 
rise to serious inundations. The vale of Cashmere 
contains many lakes, which frequently overflow 
and drown the surrounding country. This has 
taught the inhabitants to construct floating-gardens 
for the cultivation of their vegetables. The gardens 
are in reality portions of the marshy gi'ound made 
to float artificially by cutting tlirough the roots 
of the reeds’ and other plants about two feet below 
the surface. The Chinese, too, devote considerable 
attention to this style of horticulture, but more 
by way of ornamentation. Floating-gardens, or 
chinampas, also existed in Mexico before the 
Spanish conquest. Clavigero describes them as 
formed of wicker-work, the stems of water-plants, 
and mud, the largest sometimes having on tliem a 
tree or a hut. Both flowers and vegetables were 
grown on them. 

Floatstone, a variety of quartz, consisting of 
fibres — delicate crystals — aggregated so that the 
whole mass is spon"e-like, and so light, owing to 
the air confined in the interstices, as to float for a 
while in water. It is found in a limestone of the 
chalk formation near Paris, in imbedded masses, or 
incrusting flint nodules. 

Flocldeil, B,tTTLE OF, fought between James 
IV. of Scotland and an English army under the 
Earl of Surrey, September 9, 1513, the most 
grievous defeat ever Scotland suffered. King 
James, with 30,000 men, had taken up a strong 
position on Flodden Hill, one of the east and lowest 
spurs of the Cheviots, about 6 miles south of Cold- 
stream, and on the morning of the 9th the Earl of 
Surrey, with 32,000 men, advanced from the south- 
east, crossed tire Till by a skilful movement, and 
thus cut off all .communication between King James 
and Scotland. James neglected the opportunity of 
attack while the English were crossing the river, 
but, seeing that they were aiming at taking up a 
strong position to the north-west of Flodden Hill, 
ordered his tents to be set on fire, and advanced to 
the attack about four o’clock in the afternoon. The 
Earls of Huntly and Home, who commanded the 
left udng of the' Scottish arm.v, charged the English 
right, which was led by Sir Edmund Howard, and 
entirely defeated it, but Home’s borderers threw 
away the advantage of their success by commencing 
to pillage the baggage of both armies. On the 
Scottish right the clansmen under Lennox and 
Argyll, goaded to fury by the English archere, 
ruslied heedless of order upon their opponents, 
but were routed with great slaughter and put to 
flight. Meantime a desperate resistance was made 
by the Scottish centre, where the king fought on 
foot among his nobles. Night fell upon them still 
fighting heroically, the ring still unbroken, though 
uuthin it the king lay dead. The Scots held the 
hill during the night, but at dawn retreated with a 
loss of from 5000 to 12,000 men, including the flower 
at once of bravmry and of rank. The Archbishop of 
St Andrews and as many as twelve earls were 
among the slain, and long after, indeed, there ‘ was 
not a worshipful Scots family that did not own a 
grave on Brankstone Moor.’ The English loss 
amounted at most to 4000 ; but Surre.v’s victorj' 
was so nearly a defeat that he was unable to pro- 
secute the war with any rigour. The sixth canto 
of Sir tValter Scott’s Marmion contains a splendid 
and fairlv accurate description of the battle. See 
Robert SVliite, The Battle of Flodden (Newcastle, 
1859). 

Floggingt Corporal punishment, which, in 
deference to public opinion, was abolished in 
18S1, had existed from time immemorial in the 


British army and- navy. It was often inflicted 
upon slight occasion, and with barbarous severity. 
Thus, at the beginning of the 19th centuiy court- 
martial sentences of a thousand lashes were very 
common for mutiny and other grave offences 
even in time of peace. After the Crimean campaign, 
hoiyever, it became usual, unless the troops were on 
active service, to remit the sentence ot corporal 
punishment, which a court-martial could still 
legally award to the extent of fifty lashes, admin- 
istered with a whip or ‘cat’ of nine tails on the 
hare back. The Act of 1879 went further in tliis 
direction, and made it illegal to inflict corporal 
punishment except on active service, for offences 
punishable by death, and limited the amount to 
twenty-five lashes. Finally this provision was 
repealed by the Army Act of 1881, and summary 
punishment provided as a substitute. Tliis consists 
of hard labour, personal restraint by being kept in 
fetters, and, in its severest form, of being attached 
to a fixed object in such a manner as to be kept in 
a fixed position for two hours at a time. Soldiera 
are still liable to corporal punishment, limited to 
twenty-five lashes, when in prison, for an oft'ence 
against tlie prison rules, and for highway robbery 
with violence. — In European armies recniited by 
conscription from all classes of society, flogging is 
not a military punishment, but sentence of death 
is more often inflicted. 

As a punishment for misdemeanours at common 
law whipping has never been formally abolished, 
though it has never been exercised in modern times 
except under the provisions of some special statute. 
Local police acts give power to whip juvenile 
offendei-s ; and by a statute of 1863 (which does not 
*tpply to Scotland ) flogging was made a competent 
punishment for certain forms of robbeiy ivith 
violence, as garrotting. Sir James Stephen says 
of this statute that it is ‘an act so capriciously 
wordedj that if a man beat a woman about the 
head with intent to rob her he may be flogged, but 
not if his object is to ravish or murder her.’ 

At common law the instrument to be used for 
whipping and the number of strokes are left to 
the discretion of the (lerson who inflicts the punish- 
ment. AVhen sentence of whipping is ))ronounced 
by justices, the order must specify the instiument 
and the number of strokes. If the offender is 
under fourteen yeara of age, the number of strokes 
must not exceed twelve, and the instrument must 
be a birch rod. Under the Act of 1863 a court may 
direct a person convicted of robbery to be privately 
flogged — not more than three times. If the ofl'ender 
is under sixteen, the number of strokes at each 
whipping must not be more than twenty-five ; and, 
no matter what the offender’s age, the number 
must not be more than fifty. In Scotland no 
offender above sixteen years can be whipped for 
theft or for any crime committed against person or 
propertj'. 

Flood, Henry, Irish orator, was bom in 1732, 
and educated at Trinity College, Dublin, and at 
Christ Cliurch, O.xford. Elected to the Irish parlia- 
ment as member for Kilkenny in 1759, and for Callan 
in 1761, he soon became a leader in the popular 
party. His oratory was vigorous and impre.“.sive, 
but was marked by all the offensive personalities of 
his time. In 1769 he was unfortunate enough to 
kill an electioneering opponent in a duel, and w.xs 
brought to trial, but acquitted. In 1775 he took 
office as vice-treasurer of Ireland, but was removed 
in 1781 on account of his strong nationalist sym- 
pathies. Disliking Grattan’s Irish Bill of Eight as 
not going far enough. Flood strove without success 
to carry a more sweeping measure, and became 
involved in a bitter quaiTm with his former friend, 
which would have resulted in a duel but for the 
timelj’ inten’ention of the authorities. In 1783 he 
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was retm-ned for ■Winchester to the English House 
of Commons, and two years later for.Seaford, hnt 
lie failed to make as great a mark at 'Westminster 
as in Dublin. He died at Farmley, his seat near 
Kilkenny, December 2, 1791. leaving £5000 a year 
to Trinity College, Dublin. See his Life and 
Corrcsj) 0 )idciicc, edited byAV. Flood (Lond. 1838). 

Floods and Inundations are caused by e.Kces- 
sive rains, giving rise to an overflow of the rivers ; 
bv the bursting of the banks of rivei-s, lakes, and 
reservoirs ; by the sudden melting of ice and snow ; 
and by irruptions of the sea, produced by high tides, 
wind -storms driving the s6a- water inland, earth- 
quakes, volcanic outbreaks, and the bursting of sea 
banks. The felling of forest trees throughout e.K- 
tensive tracts of mountainous country also tends to 
make, the rivers which have their origin there swell 
rapidly after a heavy rainfall ; good and complete 
drainage of land has the same tendency. For the 
Noachian flood, see Deluge. The subjoined list 
embraces some of the most disastrous floods and 
inundations of whicli we have record. 

C34 .I.D. Japan ; 780 sq. in, of l.sle of Shikoku covered by sc.a. 
903. I’ersian Gulf; many citiea destroyed, and now islands 
formed by irruption of sea. 

1014. Many English seaports de.stroyed by sea. 

1093 or lido. East of Kent inundated ; Goodwin Sands formed. 
1100 or 1103. Flanders inundated. 

llClor 1165. Sicily: irruption of sea ; thousands drowned. 

1170. Holland and" ITiesland ; great flood. 

1173. Holland ; Enyder Zee much enlarged. 

liio. Nordland, Korway ; hake burst; 30,000 people perished. 

1223. Friesland ; invasion of sea ; 100,000 people drowned. 

1277. Friesland; the Dollart formed. 

12S0-S7. Holland on both sides of Zuyder Zee inundated in 
consequence of a storm. 

1390. Holland ; islands of Tc.vel, Mleland, and Wieringen separ- 
ated from mainland, and Marsdlep, the channel between 
Toxol and Korth Holland, fonned. 

1421 or 14 10. HolUand; 72 villages inundated, of avhich 20 per- 
manently, about 100,000 persons drowned, Bicbosch 
formed east of Dordrecht, and this town separated from 
mainland. 

1521. Holland ; 109,000 lives lost by an inundation. 

1070. Holland; storm drove in the sea, destroying numerous 
villages and 20,000 peojile in Friesland. 

1017, Catalonia, Spam ; 15,000 perished in floods. 

1029. Mc-vico (city) Inundated. 

1042. China, at Kaifong ; 300,000 drowned. 

1010. Holland and Friesland inundated ; loss of life, 110,000. 

1720. Floods and imiiidatioiis all over Europe. 

1745. I’cru; Callao destroyed by irruption of sea paused by 1 
earthquakes. 

1707. England; inaiption of sea oil cast coast. 

1782. Forinosa; west side of island subniorgcd, and Taiwan 
destroyed. 

17S7-SS. India, in Kortli-westcru Provinces and Punjab ; 15,000 
lives lost by floods. 

1791 Cilia ; flooihs from e.vcessive rain ; 3000 drowneil. 

1311. Hungary; 24 villages swept away by overllow of D.anube. 
1813. Austria, Hungary, Poland, and Prussian Silesia; flooils 
pau-sed by rams ; 4000 periaheil In I’oland, COOO in Silesia. 
1821. St Petersburg and Cronstadt; 10,000 lives lost from over- 
flow of Neva. 

1825. Denmark; sea broke through from North Spa to Lim- 
fionl, making northeni Jutl.aiid nn island ; yme-thiial of 
_ I'nealand submerged by rlsingof spa and rivers. 

1340. Finnec ; oi erilow of SaOiic and Uliono swept nw-ay many 
villages and inundated Lyous, Avignon, Nlmcs, Mar- 
seilles. Ac. 

1851. Northeni China; Yellow River burst its banks, and made 
a now outlet Into Gulf of Pechill. 

1832. Klools throughout Euroiie from Belgium to Switrerhand. 
lS5(h South of France: Howls did damage to extent of £5, COO, 000. 
1803. I’eru : Aripa and Iquiquc marly destroyed by earthquake 
waves. 

1874. United States ;- Mill River valley (M.ass,achnseft.s) iimn- 
datrsl hy bursting of a dam ; 144 drowned. Also Hoods 
In western Pennsylvania; 220 drowned. 

1375. Disastrous jIoojIs throughout central Euro])e, in United 
Stales, Biiniiah. India, and We.st Indies. 

1S7C. Cliln.a; floesls hi northeni provinces; in Bengal 209,000 
persons iKuIshtsl from Inundation of a tidal wave. 

13S3. Java ami Hnmntra ; west coa-t of funner and cast coast of 
hatter siihmergisl by volpanic wave, new islands fonned 
^ in Siiiid.a Straits, whilst jart of Krakatoa diaappearcsl, 
ltd,. Chln-a; IIo-kIs in Ho-n-aii, emsed hy the Hoaiig-liolmtsting 
its font hem bank; millloii.s of lives lost. 

1859. Johnstown (Pennsylv.aiih), United Slates; 10,000 lives 
lost from bursting of n reservoir. 

Tlio^ arc certain parts of tlic world wliicit are 
IHiriodically suljiiiergcd, .‘.iicli ms c-vtcitsive tracts in 


tlie North A’'alley of Siam, Cochin-China, Annam, 
&c. See, for a detailed list of floods and inunda- 
tions, C. AValford, in Journal of Statistical Society, 
1878, pp. 451-467. 

I Floor. Tlie floors of the tipper stories of ordi- 
nary houses are nearly always con.'-tracted of wood, 
but* in many large public and other buildings all 
the floore are fireproof, some of these, for example, 
being formed of a series of flat brick arches between 
iron girders. Basement flboi-s and others near the 
level of the ground are often laid with flagstones, 
tiles, or cement, hut many of these are also of wood. 
According to the nature of their constrnction, 
wooden floors are of three kinds — viz. single, double, 
and framed floors. M'heu the span between the 
walls does not exceed 15 feet, a smgle-joisted floor 
is sufficiently strong. Sometimes it is even adopted 


Section of a Single Floor : 

a, Ii, c, d, joists; s, strutting; /, flooring-bo.ards ; p, sound 
or deafeniug boarding ; y, pugging or deafening ; m, ceiling- 
lath ; n, plaster. 

for a 20-fect span. The annexed figure shows the 
section of a floor of this kind. The joists vary 
in section ; hut 9 inches hy 3 inches for moderate, 
and 11 inches hy 3 inches for larger spans fire 
common sizes, and thej' should not be more than 
10 inclies ajfart from centre to centre. Q’hey are 
laid at the ends on ivall-plates of wood. If their 
lengths much exceed 1() feet, joists should be 
strutted in order to stift’en them and keep them 
in position. This can either he done hy herring- 
bone strutting, shown in the figure, which is the 
better way, or by key strutting with solid pieces 
of wood morticed through the joists with small 
tenons. The latter method is called ‘dwanging’ 
in Scotland, and tlie rows of dwangs or keys are 
usually nailed between the joists. The lines of 
stmts’ or keys should he at intervals of about 7 
; feet. Flooring-hoards are nailed on the fop of the 
joists, and Laths (q.v.) on the bottom of them to 
support tlie jilaster of the ceiling of the room below. 
To prevent the passage of sound to and from rooms 
between wliich the floor forms the horizontal parti- 
tion, what is called ‘pugging,’ or (in Scotl.aml) 
‘deafening,’ is requii-ed. It consists of coaise 
pl.oster, &c., laid on rough hoards or laths sup- 
ported on fillets nailed to the sides of the joists 
(sec Building). 

Donblc-Joistcd floors are constructed hy laying 
strong timbers, called binders or binding-joists, 
from wall to wall, at a distance of about G foot 
apart ; ami a double sot of joists, one above for 
the flooring-boards, and one below for the coiling, 
arc laid across tlieso, and notched down upon tlicm. 
Of these the upper ones arc called bridging-joists, 
a.s tliey bridge over the interval between the larger 
binding-joists. A bag its the general name for the 
space between hinders; if between a hinder and 
wall, it is called a tail lag. 

Tiio framed foor is bno degree more comiilox 
tlian the doiihlc-joisted. Binding and bridging 
joists arc iLscd in the fninied floor, but flic binding- 
joists cca.se to bo flic jiriniary support, as for tliis 
purpose strong balks of timber, called girders, are 
Hsctl. Tliey arc laid across, at distances of fiom 
8 to 10 feet, and the binding-joists are framed into 
them by a tush-tenon joint, Tlic bridging-joists 
arc notched to tbeso in the same manner as for 
doiible-joisted floors. AVlieii the siian is too great 
for a wood-girder, either a girder wholly of iron is 
Used, or one formed of a wrouglit-iroa plato with 
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wood on each side, all tluee pieces being bolted 
together. The latter is called in Scotland a ‘ sand- 
wiclibeain.’ 

Flooring-boards are jointed in several ways. 
Perhaps the most common is the grooved and 
iongued joint, in which a tongue worked on one 
edge of a board fits into a gi-ooye in the next board. 
In a ploughed and iongued joint each board is 
grooved on both sides, and a separate tongue of 
wood or iron inserted. A rehated joint means that 
each boai'd is checked along the edges, and these 
fit into reverse checks on the two adjoining boards. 
In a doivelled joint the edges of the boards are 
square and unbroken, and small oak pins or dowels 
are inserted at intervals in holes bored along the 
edges. Flooring-boards should not be more than 
6 inches broad, and in the best floors they do not 
exceed 3 or 4 inches. They are from 1 inch to 
li inch thick — very cominonlj' IJ inch. On the 
continent of Europe polished oak floors are very 
common. In America, and occasionally in Britain, 
two thicknesses of flooring-boards are used in 
floors of a superior description. 

For fireproof flooring, see Fire ; and for special 
kinds of ornamental and other floor's, see Asphalt, 
Concrete, Encaustic Tiles, Mosaic, and Par- 
quetry. 

Floorcloth. There are several kinds of floor- 
cloth. Formerly the name was confined to painted 
canvas, which is now called oilcloth ; blit the more 
recently introduced linoleum and other fabrics in 
which ground cork bulks largely are now exten- 
sively used for covering floors. 

Oilcloth . — Tire basis of oilcloth is a coar.se canvas 
generally made of jute, but it is stronger when 
made of flax tow. It is woven into pieces often as 
long as 150 yards and as wide as 8 yards. The 
first step is to fi.x a piece of this, say 75 feet in 
length by 24 feet in width, upon an upright frame 
provided with screws by means of whiclr the canvas 
can be uniformly stretched. Stages or platforms 
are placed at convenient heights to enable the- 
wor'krrren to cover the cairvas. Before paint is 
applied the canvas receives a coating of size, the 
chief object of which is to prevent injury to the 
cloth by acid products arising from the o.xidation of 
the linseed-oil with which the paint is made up. 
When the size is thoroughly dry and pumiced, 
a layer or coating of paint is put on with steel 
trowels like those used by plasterers. Yellow ochre 
is much used for this tliiclr coating, ■which if un- 
aided by artificial heat sometimes takes fourteen 
days to dry. A second coat is applied in the same 
manner to finish the back, but the face receives 
five or six trowel coats, the surface being once or 
twice pumiced between the coats. The rvearing 
surface receives a coat of paint with a brush if 
•some other colour than that of the last trowel coat 
is wanted for the ground shade. In the case of 
cheap oilclotlis, the coats of paint, instead of being 
applied by trowels, arc put on by a roller machine. 
A man keeps pouring the prepared paint out of a 
bucket on the moving canvas, and a long blunt 
knife-blade, almost touching its surface, regulates 
the thickness of the coat of paint, ^yhen made by 
this method, the oilcloth receives nine coats. 

In printing, wood blocks are chiefly used, a 
separate one being required for each colour of the 
jiattern. These are about IS inches square, and the 
face is commonly made of pear- wood, with a i)attern 
cut out by steel tools. There is an ingenious way 
of producing patterns on wood blocks by heated 
iron punches. Sometimes the raised portions of 
these printing-blocks consist of type-metal or brass. 
Figs. A, B, C, D (Vol. II. p. 645) of the article 
Calico-printing will give an idea of how the im- 
pressions from several blocks complete a patteni. 
Beside the printers there is a table upon which 
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are placed the colour-pads. Another table, padded 
Avith felt or flannel, supports the floorcloth, each 
pattern block, charged rvith colour, being applied by 
means of a small scretv-press. A machine is in use 
for printing floorcloth which to a certain extent 
imitates hand-printing. The blocks Avhich form tlie 
pattern are depressed by cams carried on shafts. 
Roller machines are not applicable to this kind of 
printing, because the paint would ‘ run ’ on a revolv- 
ing surface. The durability of oilcloth depends 
very much on the length of tune given for the paint 
to harden, and also upon its quality. 

Linoleum . — The floorcloth called by this name 
suits the purpose for which it is made admirably, 
being lasting, comfortable, and noiseless when trod 
upon. Its wearing face consists chiefly of pul- 
A'erised cork and oxidised linseed-oil, with smaller 
quantities of common and kauri resin, all well 
mixed together, and made to adhere to canvas 
backed rvith size and pigment. 

The chief operations in the manufacture of 
linoleum are based upon processes patented by 
F. Walton in 1860 (specification No. 209) and in 
1863 (specifications No. 1037 and 3210). 

Of these the more important are the preparation 
of the cork, the oxidising of the oil, the formation 
of the mixture of all the ingredients for the coat- 
ing, and the application of this to the surface of 
the canvas. Pulverised cork, of which linoleum 
most largely consists, is obtained from waste cork- 
cuttings. These are exposed to the action of a 
series of toothed steel discs revolving on a shaft 
and working against steel plates, the ends of which 
have also teeth like those of a saw. By this 
machine the cork is reduced to tlie size of peas. 
It is afterwards ground with millstones. 

The oxidised linseed-oil is produced by diffusing 
or ‘ flooding ’ the boiled oil in thin films upon tlie 
surface of long pieces of calico or scrim, jilaced in 
an upright position. Tliis is repeated daily till 
the successive films of oil reach half an inch in 
thickness. It takes six or eight weelcs to effect 
this, and the scrim with its many films is tlien 
called a skin. Owing to the injurious action upon 
vegetable fibre of the vapoui-s given off during the 
oxidation of the oil the scrim becomes comiiletely 
rotten. Even mineral substances are attacked by 
these vapours. The gain in rveight shows that a 
large quantity of o.xygen is absorbed by the boiled 
oil, and that a good supply of air in the oxidising 
buildings is therefore necessai'j'. After being cut 
into small pieces the skins are giound by means 
of giinding-rollei'S. Care must be taken not to 
heap up the pulverised material, as in bulk it is 
veiy liable to char or ignite by the rapid oxidation 
of such particles as have not undergone this change 
previous to grinding. 

A mixture is now made consisting of from 4 to 8 
cu t. of the oxidised oil to 1 eAvt. common resin and 
1 cu't. kauri resin, the mi.xing operation being con- 
ducted in a pan rvith an outer jacket or casing con- 
taining steam. The pan has an air-tight lid, and at 
a valve at the bottom and inside there are stinere. 
Resin is first put in and melted, the oil and kauri 
being separately added. As soon as the mixture 
is warmed the steam is shut off, the oxidation of 
the materials keeping up a sufficient heat till the 
charge becomes homogeneous. The valve at the 
bottom of the pan is then opened, and the mixture, 
noAV called cement, passes doun between grinding- 
rollere. The cement is next cooled, but before 
mixing it Arfth ground cork it is again heated to 
at least 120'’ F. The projiortions of tlie.se tivo 
ingredients are about equal, but sometime.s the 
cork is rather in excess of the cement. The colour- 
ing materials (ochre and oxide of iron) are either 
added rvith the cork or previously to the cement. 

There is still another mixing-machine — the most 
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important of all. Here the inateiial is fed by a 
hopper into a cylinder in -which both fixed and 
re-v olving knives are placed. It has a steam jacket. 
^Yhen the linoleum mixture leaves this machine, 
the cork and cement aie so thoroughly mixed that 
tliey arc scarcely distinguishable by the naked eye. 
Tire next operation is to pass the mixed material 
between t’^^o rollers, one of -which is steam heated, 
and the other kept cool by a current of cold -water. 
Here it is formed into a sheet, -which is then broken 
up by a sirrrilar arrangement of rollers, one of therrr 
being studded with points for the ptrrpose of break- 
ing up the linolerrm material into small pellets. 
Frnally the mixture is spread over and pressed into 
the canvas by a pair of roller's of chilled cast-iron 
heated by steam to a high terrrper.atirre. The 
canvas afterwards receives a bacldrrg of size 
arrd pigment, and then the linolerrrtr is finished 
if it is to be left plain. 'Whetr a pattern is 
rcqrrired it is prirrted in the same way as rrpon 
oilcloth. A mosaic linoleum has been recently 
rrrade in which the pattern is not merely on the 
surface, but the different colours which for rrr parts 
of tire design go through rrearly the whole thick- 
ness of the coating of the canvas. The separate 
pieces or tesserre are cut out of sheets of coloured 
litroleutrr by metal projections on a pattern block, 
and these pieces are rrrade to adhere to a thin back- 
ing of linoleum fabric by some adhesive srrbstance 
arrd pressure. This particular kind of linolettrrr is 
built up sonrewbat in tbe same way as a floor of 
colorrred tiles. See patent specification. No. 6039, 
1882, F. Walton. 

KamptvUcon, which is made of ground cork and 
india rubber, was introduced earlier than linoleum, 
but its manufacture has ahrrost ceased. 

Cork Carpet, a, floorcloth the manufacture of which 
has been quite recently begun. It is made of cork 
hound with oxidised linseed-oil, but drfler-s from 
linolcunr in having the particles 

of cork larger and purer in colour, 

as no pigment is mixed nitlr it. 

It has a canvas backing, and is 
the warmest kind of floorcloth. 

Flora, anancient Italian deity, . 

the Rotrran goddess of flowet-s and [ - _ " - 

regetable productiverress, also of - - *‘53 ’ ' 

exrrberant youthful vitality. At _ 

Rome she bad two temples, one 
otr tiro t Jrririnal, the other irear the 
Circtrs JIaxirrrrrs. Orr the occasion 
of Ircr festival {Flat aha), held in wyfeSSSSMfe 
the etrd of April, tiro dwellings 
wcre_ decked with flowers, whilst 
feastrng, with dance and song, 
prer ailed everj-wlrere. Fiona was 
represented as a flower-crowned 
maiden in the ftrll blootrr of 
rrraidenly beauty. — Flora is rrsed SBEj aiH n n i li 
bot.-rnically to designate the col- 
Icctire plants or vegetable species 
of a region, corrrrtry, or district, 
crrptogarnic as well as phanero- 
g.irrrorrs, or to any w ork containirrg riorencc— the Co 

adc=crtptive enurnenation of these. 

riorcnccdtal. F/rcncc), a city of Hal v, capital 
of the fontrer dtrclry of Tuscarty, is situated in the 
valley of the Arno. It is alxrnt 123 feet above the 
level of the sea, 194 rrtilc.s NW. of Rdrrrc, 62 E. 
of Leghorn by rail. Pop. (1881 ) of towrr, 132,0.39 : 
of corrtmttrte, 169,001 (in December 1SS8, 17S,.342). 
l ire .Vrrrj), spatrired by forrr fine bridges, divides 
tire erfy rrrto two trncqrral parts, tiro chief on the 
nortiiorn bank of the r5\cr. IJeyoncl the line of 
tire nrtcrent walls are thickly peopled srrbrrrbs, and 
a lovely fertile, and .salulrrrous neighborrrhood, 
eirctrckd by sloping hilh, and strrdded witlr pictur- 


esque villas and fr-uitfirl virreyards arrd gardens. 
Florence and its env-irons, viewed from the heights 
of Fiesole, appear but one vast city. The influx 
of population consequent orr the establishment 
here, m 1864^-65, of the seat of the Italian Govern- 
ment, necessitated a considerable extensron of 
the city, arrd it is now' rrearly doirble its former- 
extent. The ancient walls of the city have been 
razed ; but several of the old tower's pertaining to 
the various gates are retained, arrd constitrrte an 
interestino historical featrrre of nrodern Florence 
and a rrseral topographieal indication of the former 
lirrrits of the erty. ^lany irrrproverrrents and em- 
bellishments have been efiected in the Floretrce of 
our da 5 ', and amongst these none ranks higher 
than the rnamificent car-riage-w ay krrowrr 'as the 
Viale dei Colli. It ascends from the Porta San 
Niccolo to the historic chtrrch and cemetery of San 
hlrniato, and gradually slopes down to the Porta 
Rotrrana. Frorrr the highest level of the drive, the 
Piaz/a hlicbel Arrgiolo, the panorama of Florence, 
the Ar-no, w-ith the srrrrountlin" hills and distant 
Apennines, is quite rrnique for bearrty and variety 
of scener-j'. Frne new streets, which stretch along 
the Arno, also add rrrirch picturesqrre attraction to 
the town, and the hygienre conditions of Florence 
have been greatlj’ improved by the thickly planted 
avenrres which encircle the greater part of the city, 
by the opening of sever-al spacious squares, and by 
the erectron of extensive irew market-halls. JIany 
c<auses render this city a most attractive place of 
residence to foreigner's — a lovely country arrd 
healthfrrl climate, cheap living, arrd the rruivet-sal 
courteous intelligence of the people, united to the 
inrrnense sources of interest possessed by the city 
in her- grand histor-ical nronunrents and collections 
of art. 

Tlje massive and austere foritrs of Florentine 
architecture inrpart an air of glooirry grandeur 














riorencc— the Cathedral nttd the Palazzo Vcccliio — front the Palazzo Pitti. 


to the streets, for the most part regtrlar and 
w'cll kept. The chief brtilding in the city 
is the Duonro, or Cathedral, tbe foundations of 
which wer-o laid with great solemnity in 1208; 
while in 1887 the completed facade was rrncovered 
amidst cqrral jromp .and ceremonial in tjic preseiico 
of the Italian sovereigns. The Florentines havine 
ambitiously resolved on ereclinga monument which 
for architectural sidendour and jirojiortions should 
orrtv'ie all preceding structures, tbe bonour of pre- 
paring the design was entnrsted to Arnolfo di 
Cambio. On his death Giotto srrperintemled tho 
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■works ; and manj^ eminent architects were em- 
ployed before this splendid edifice was completed. 
Brunelleschi, the last, conceived and erected the 
grand dome, so much admired by Michael Angelo 
as to have served him as model for that of St 
Peter’s. The church contains sculptures by 
Ghiberti, Luca della Robbia, Michael Angelo, 
Sansovino, Bandinelli, and other famous artists. 
At the side of the cathedral springs up the light 
and elegant Campanile (q.v.), detached, accord- 
ing to tlie custom of the times. In front is the 
Baptistery of San Giovanni, in form an octagon, 
supporting a cupola and lantern ; all three edifices 
being entirely coated with a varied mosaic of black 
and white marble. Three bronze gates in basso- 
rilievo are a gi-eat additional adornment of the 
Baptistery; the two by Ghiberti (q.v.) have been 
immortalised by Michael Angelo, witli the name of 
Gates of Paradise. The church of the Santa Croce, 
tlie Pantheon of Florence (built in 1294— architect, 
Arnolfo), contains monuments to Galileo, Dante, 
Macchiavelli, Blichael Angelo, Alfieri, &c. Tlie 
church of San Lorenzo was consecrated as early 
as 393 by St Ambrose, and rebuilt by Brunel- 
leschi in 1425, by command of Giovanni and Cosmo 
de’ Medici. It contains an interesting monumental 
memorial of Cosmo il Vecchio, bearing inscribed 
the title Pater Patrice, which had been conferred 
on his memory by public suffrage the year follow- 
ing his death. In the Nnova Sagrestia, or New 
Sacristy, are the two famous monuments by Michael 
Angelo to Julian and Lorenzo de’ Medici. The 
Medicean chapel, gorgeous with the rarest marbles 
and most costly stones, a"ate, lapis lazuli, chalce- 
dony, &c., stands behind the choir, and contains the 
tombs of tile Medici family and their successors of 
the House of Lorraine. Annexed to the church of 
San Lorenzo is the Laurentian Library, with its 
inexhaustible store of rare MSS., founded by 
Giulio de’ Medici. The beautiful church of Santa 
Maria Novella, fomierly Dominican, dates from 
1278 to 1360, and has famous frescoes by Cimabue, 
Orcagna, Filippino Lippi, and Giiirlandajo. The 
church of San Marco dates from 1436 ; adjoining 
it is the former monastery of San Marco, now 
secularised as the Museo Florentine di San Marco. 
Fra Angelico, Savonarola, and Fra Bartolommeo 
were inmates, and it is still adorned with the 
famous frescoes of Fra Angelico. 

Amongst the numerous palaces II Bargcllo, long 
a prison, but now restored and opened as a national 
museum, is one of the most ancient, and was 
formerly the abode of the republican magistrate, 
the Podesta. In 1841 some interesting portraits 
were brought to light by the removal of a coat- 
ing of whitewash from the revered features of 
Dante, Brunette, Latini, Cor-so Donati, <S:c., in the 
chapel of the palace. The Palazzo Vecchio, the 
seat of the republican government from its estab- 
lishment till its abolition in 1530, is an imposing 
mass of building, surmounted by a lofty tower 
260 feet higb, the' great bell of which used to 
warn the citizens of danger or summon them to 
defence. Adjoining the jialace is tlie Palazzo 
della Signoria, a square containing a fine collec- 
tion of statues, and a noble arcade, the Loggia dei 
Lanzi, under the porticoes of which are magnifi- 
cent groups of sculpture. In one of the halls of 
the Palazzo Vecchio there now stands a colossal 
statue of Savonarola a few paces distant from 
the spot where the reformer peri.shed at the 
stake. The Palazzo degli Ulfizi is a handsome 
building adjoining the Palazzo Vecchio, founded by 
Cosmo I., in the limt floor of which are deposited 
the archives of the court of justice ancl other 
public offices, also the hlagliabecchi Library, now 
united with that of the Pitti Palace to fonii a 
national library of 200,000 volumes and 10,000 


MSS. On the second floor, in a circular suite of 
twenty-three rooms, is contained the famous 
Florentine gallery of art ; rich in . paintings, 
engravings, sculpture, bronzes, coins, gems, and 
mosaics. A splendid apartment, known as the 
Tribuna, contains the rarest treasures of the col- 
lection. The Palazzo Pitti, formerly the gi'and- 
ducal residence, boasts of a superb gallerj- of 
paintings. Behind it are the beautiful Boboli 
Gardens, royal, but accessible to the public. The 
Palazzo Biccardi, now jmblic property, is the 
residence of the mefect. The Palazzo Strozzi is 
a fine type of Tuscan architecture. Florence 
abounds in other public edifices and monuments, 
too numerous to mention, and there are several 
fine libraries besides those already named. 

Since Italy has become a united kingdom, Flor- 
ence, in common with the other cities of the country, 
enjoys a greatly improved educational organisa- 
tion. Although not in possession of a university, 
the Florentines have the advantage of several 
superior and special educational institutions. The 
foremost of these, the Institute di Studi Superiori, 
has adopted the ordinai'y university curriculum, 
and confers various degrees. Its success has been 
largely due to the able and enlightened direction of 
Itsdy’s chief historian. Professor Pasquale Villari. 
The School of Social Science was founded by the 
Marchese Alfieri di Sostegno. In the Museum 
of Natural Histoi-y medical students derive 
exceptional advantage from the admirable anato- 
mical wax models of Susini; and, since 1871, in 
the same museum a most interesting collection of 
Galileo’s instruments has been placed. Florence 
contains also a good school of art and a musical 
institute. 

The hospital of Santa Maria Nuova contains an 
ancient college of medicine and surgei'j’. The 
Academy of the Fine Arts and the Museum of 
Natural History ailbrd unlimited resources to the 
public interested in tbeir collections. There are 
tliree hospitals, one lunatic asylum, nine theatres. 
The Academy della Crusca (see Acadeaiy) is 
entrusted with the care of sifting and preserv- 
ing uncornipted the Italian language. The 
Academy dei Georgofili was established in the 
interests of agriculture. Florence is the see of an 
archbishop, the seat of a prefecture and of numerons 
proi'incial courts, as well as the militaiy head- 
quarters of the district. Its railway communications 
are ample. The chief industrial occupations of the 
Florentines are the fabrication of silk and woollen 
textures, and of straw-plaiting for bats, &c., jewelry, 
and exquisite mosaics in rare stones. The Floren- 
tines are famoas for their caustic wit and natural 
gifts of eloquence, as well as for their shrewd 
thriftiness and unflagging labour. In their moral 
superiority may be recognised the effects of a 
better and more upright government than those 
which existed in most parts of the peninsula pre- 
vious to the recent union of Italy. 

History . — The city of Florence sprang originally 
from Fiesole (q.v.), at the foot of which it lies 
extended. The inconvenient and hillj’ site of the 
Etruscan Fiesole, perched on the crest of an irreg- 
ular height, rendered that town so difficult of access 
to the traders who resorted to its market-places 
with their varied merchandise tiiat it was at lengtii 
decreed, they should assemble at the base of the hill, 
in the fertile plain traversed by the Arno. Tlie 
few rougli shelters erected for the accommodation of 
these traders may be considered the original nucleus 
of the important and splendid city of Florence. It 
would seem that as early as the time of Sulla there 
was a Homan colonj' here ; another was established 
after the death of Julius Caisar, and it soon became 
a thriving town. The Fiorciitiiii are mentioned by 
Tacitus, 16 A.D., as sending delegates to Rome, bnt 
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it ivas not till the time of Charlemagne that Flor- 
ence hegan to rise out of obscurity. It was norv 
governed bv a political head with the title of Duke, 
assisted by various subordinate ofTicei-s, who were 
elected by the united suHrages of the duke and 
citizens. In the 11th centurj' Florence and a 
great part of Tuscany were bequeathed to Pone 
Gregory VII. by his friend and partisan the 
Countess Ivlatilda', who inherited from her mother, 
the Countess Beatrix, her jurisdiction over the city. 
Under the protection of Borne, Florence speedily 
adopted the fmans ami institutions of a free city ; 
and the republican spirit which then arose amongst 
the people imparted an impulse to national life, 
and awoke a .spirit of patriotism and enterprise. As 
early as the lltli centui^' the Florentines were 
European tradem and the possessore of commercial 
depots in the seaports and cities of France and 
England, and their skill as workers in gold (see 
Florin) and jewels had grown famous. The 
‘arli’ or trade-guilds were of great importance. 
In proportion as papal preponderance increased in 
Florence, that of the empire sank; and in 1113 
the citizen forces routed the troops and slew the 
delegate of the emperor at Monte Cascioli, near 
Florence. During the bitter wars between pope 
and emperor which raged throughout Italy, 
Florence and all Tuscany seemed to have been 
saved from the feuds of Guclphs and Ghibellines 
— the foi-mcr adherents of the papacy, the latter of 
the empire. But in 1215 Florence became involved 
in the great party struggle, owing to a private feud 
breaking out between two noble families, chiefs of 
the contending princip.als. AGuelph noble. Biiondel- 
monti, mortally incensed the Ghibclline family of the 
Amidei, by breaking off his alliance with a daughter 
of their house, and contracting marriage with a 
member of a Guelph family. To avenge this insult 
the Amidei appealed to their poweitul kinsmen, 
the Uberti, and in fact to all the Ghibclline party 
of Florence. Buondelmonti was stabbed to death as 
he crossed the Ponte i’'ccchio, and was speedily 
avenged by the Guclphs in the blood of his enemies. 
Thus for thirty-three ycare was Florence distracted 
by the deeds of bloodshed and violence of these two 
rival factions, who assumed the names and adopted 
the respective causes of Guelphs and Ghibellines. 
See Guelph and Giiihelline. 

In 1250 the animosity of these parties seemed some- 
what blunted, .and public attention was directed 
to vise internal reforins. Twelve magistrates, or 
.anziani_, werc_ appointed in place of the consuls, 
each of the si.x sections into which tlie city was 
divided being entrusted to two of these magistrates, 
whose tenure of ollicc was annual. To avoid all 
local ilissensions, two other ni.aglstrates, strangers 
by birth, were elected : the one, invested with 
supreme -authority in civil and criminal cases, w.as 
called the podcstii ; the other, with the title of 
c.ajR.ain of the people, had the chief command of the 
militia, in which were enrolled all the youth of the 
state, who were bound, at tlic c.all of this magis- 
trate, to join their company fully equipped for 
light : twenty companies defended the town, ninety- 
country. After the death of the Emperor 
hrcderick II., the great protector of the Ghibcl- 
hnes, the Guelpli or papal party gradually ro-c in 
power m Horence, and during ten years of their 
Iiredominanco the city incre,a.sed in grandeur and 
jiroqicrity, until it stood not only the firet in 
rn‘=c.any, but one of the first of all It.aly. Its 
forces successively humbled the adjoining* (owns 
01 bicna, .Vrezzo, Pi«.a, and I’Lstoia, and in 12.5t 
captured A oltcrr.a. In 1250 the .st.and.ard of civil 
v.ar was .again raided by the Ghiliellincs of I'lor- 
-ence, who. in le.aguc wills Manfred of Naples, 
.attacked the Guclphs, and cut their forces to piece- 
in the s.angniimry kattlc of .Monte Ai.erto. The 


conquerors entered Florence forthwith, and in the 
name of jManfred abolished all trace of the poptilar 
institutions, establishing an exclusively aristocratic 
e.xecutive ; they even strongly advocated the entire 
destniction of *the city, the hotbed of Guelphism. 
This barbarous scheme w.as indignantly repudiated 
by their own famous leader, Fannata degli Uberti, 
immort.alised by Dante for his patriotism. He 
even declared his intention of heading the Guelphs, 
avere such a sacrilege perpetrated by his own partj-. 

Pope Urban IV., French by birth, summoned 
.against the Ghibellinc Manfred a French ai-my, 
led by Charles of Valois, to whom he offered the 
prospective kingdom of the Two Sicilies. JIanfred 
w.as defeated and sl.ain in the famous battle of 
Benevento, .and Guelph ascendency w.as restored 
.anew throughout Italy and Florenee. Charles fully 
rcstoi-ed to the Flore*ntines their internal institu- 
tions, and received their offered allegiance for ten 
years in 12C6. In 12S2 the Priori, a new executive 

1 *)ower, was established in Florence ; and in 1293, 
)y the consent of the Priori, a higher chief than 
their owm order was elected, avith the title of 
Gonjalonicrc. In 1300 Dante became one of the 
Priori, and the former feud avas recommenced avith 
new vigour betaveen two factions, avho noav bore 
the names of Bianchi (AVhites) and Xeri (Blacks). 
Their dissensions avere, hoavever, intemipted hy the 
appear.ance of Charles of Valois, sent by Bonif.ace 
VIII. to restore tranquillity, in 1301. Charles 
espoused the part of the- t.4uelphs or Neri, and 
sanctioned every outrage on the llialichi, aadio avere 
plundered and murdered barbarously, the suiTivore 
oeingexiled and begg.ared ; among tfiese avere Dante 
and Petracco dell’ Ancisa, the father of Petrarch. 
In 1306 PLstoia av.as besieged and taken by famine 
avith gi'eat barb.arity. In 1315 the Florentines met 
avith a severe check from the Ghibellines of Pisa, 
under the command of Uguccione della Fnggiula ; 
.and in 1325 they avere completely defeated by 
Uguccione’s successor in command, the a’aliant' 
C.astruccio C.astracani, in the battle of Allopa-scio. 
Florence, aveakened by long dissensions, and 
al.armed bj' Castniccio’s threat of marching on the 
city, appealed to the king of N.aples for aid. They 
rcceiveti joyfully an ollicer of the king, entitled 
the Duke of Athens, sent .as a-iceroy ; and, such 
aa-as the public demoralisation of the moment, they 
procl.almed him dictator of the republic, unanimously 
suppressing the offices of priori and gonfalonicre. 
The intrigues of this ignoble schemer to overturn 
the republic being discovered, he avas ignomini- 
ously ex])ellcd bj’ a general popular rising, and 
barely escaped avith his life. An attempt to 
admit a proportion of the nobles into the govern- 
niont signally failed at this lime, and onIy_ led to 
rencaved animosity betaa-cen them and the citizens. 
Tliis avas the last effort of the nobles to scfcuic 
poaver. 

Aterrible jicst decimated Florence in 1318, savecii- 
ing off 100,000 inhabitants (see Black De.\.tii). 
The chief poaa-er of Florence .about this time 
.seems to have been alteniately_ aadehlcd by the 
democratic families, the Alhorti and the I’icoi, 
.and by their patrician ria-als, the Albizzi, avho 
for the .space of fifty-three years guided the 
republic' in the path of progress. In 1-106 llie 
.ancient and illustrious republic of Pisa (q.v.) fell 
under the savay of Florence, after .a heroic re-isl-, 
ancc. From 1‘131 the history of Floience is 
intimately bound up with the House of Medlui, 
distinguished for their patronage of art and litera- 
ture — especially I.orcnzo the Magnificent (see 
Medici). Tlie Jledici ai'ere rejieatedly banished 
from Florence for .aiming at .sovereign poaver ; 
and to their intrigues Florenee oaves her final loss 
of republican riglits and institutions. The evtra- 
ordiniuy laboiirn of .Savonnnda (q.v.), liLs trial and 
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execution at the stake, belong to the last decade 
of tlie loth centuiy. Pope Clement VII., of the 
House of Medici, fonned a league ■with the Em- 
peror Charles V., hy which the liberties of Florence 
were to be extinguished and the sovereign power to 
be invested in Alexander de’ Medici. In Septem- 
ber 1529 an amiy of imperialists, under the Duke 
of Orange,. entered Tuscany; and on the 8th August 
1530 the siege of Florence terminated, after a 
defence of unexampled devotion and bravei'j' on the 
part of the citizens. 

Thus fell the name and form of the republic of 
Florence, quenched in the best blood of the city. 
From this period Florence loses her distinctive 
histoi'y, and is only known as capital of the gi-and- 
duchy of Tuscany, IPope Pius V. having conferred on 
Cosmo de’ Medici the grand-ducal dignity. On the 
extinction of the IMedici in 1737, 'Tuscany fell to 
the Duke of Lorraine ; and in ISOS was given by 
Napoleon to his sister Elise. Florence continued' 
to be the seat of the grand-ducal court until 1859 ; 
and after the constitution of the united kingdom > 
of Italy the city held the position of provisional 
capital of the country from 1864 until 1871. Tlie 
departure of the court gave for a time an inevitable 
check to the prosperity of the town. Some idea 
of the splendour of Florence as a republic may be 
gathered from the facts that her capitalists were 
so enormously wealthy that they supplied the chief 
sovereigns of Europe with funds ; her manufactures 
of wool, silk, and gold brocade were exported 
throughout the •\yorld ; and she possessed great 
commercial establishments in all the countries of 
Europe. 

In art Florence holds a unique place ; the 
Florentine school of painting, from Cimabue to 
Andrea del Sarto, is admittedly the most important 
in Italy. _ In Italian literature the position of 
Florence is only hardly less conspicuous. Florentine 
eminence is attested by the names of Florentine 
worthies such as Dante and Boccaccio ; the 
painters Cimabue, Gaddi, Orcagna, Masaccio, ' 
Ghirlandajo, the Lippis, Andrea del Sarto, Carlo 
Dolci ; the sculptors Luca della Robbia, Donatello, 
Ghiberti, Bandmelli, Cellini ; the architect Brun- 
elleschi ; the musicians Lully and Cherubini ; 
Machiavelli and the historian Guicciardini; the 
navigator Amerigo Vespucci; the Medici, &c. 
Through the worirs of its writers the Florentine 
Italian, not that of Rome, became classical. 

See the articles Machiavelli, Dante, Boccaccio, 
Savonarola, Medici, &c., and works quoted tliere; the 
histories of Italy and of Painting ; Capponi, Storia della 
llcjmbblica di Firenze (1875); Perrens, Shtoire de Flor- 
ence (5 vols. 1877-80); T. A. Trollope, History of the 
Commonwealth of Florence ( 4 vols. 1805 ) ; Mrs Oliphant, 
The Makers of Florence ( 187G ) ; Yriai-te’s great illustrated 
work, Florence ( 1880 ; Eng. trans. 1882) ; A. J. C. Hare’s 
Florence (1884); Kuskin’s Mornings in Florence; and 
George Eliot’s Fomola. 

Flol'cnce of Worcester, a chronicler of whose 
life nothing is known beyond, the fact that he w.as 
a monk in the monastery of Worcester, where he 
<lied in 1118. His Chronicoii, which comes down to 
1116, in its earliest part is scarce more than a com- 
pilation from the Saxon Chronicle and Marianns 
Scotus ; but about the year 1030 it becomes of 
greater value as an independent authority, merit- 
ing the approbation of IMr Freeman. It was edited 
by Benjamin Thorpe for the English Historical 
Society (2 vols. 1848), and translated by Forester 
(1847) and Stevenson (1853). 

Flores, the name of two islands. ( 1 ) One of 
the Sunda islands in the East Indies, lying due 
south from Celebes. It is of an oblong shape, vrith 
an area of 6026 sq. m., is heavily timbered, and' 
mountainous in the interior, forming, in fact, an 
eastward continuation of the Sumatra- Java volcanic 


girdle. The western half, called Mang.arai, is sub- 
ject to a native chief ; the eastern half, known as 
Endeh, belongs to Holland. Pop. 250,000. Trade, 
principally in tortoiseshell, cinnamon, s.andalwood, 
and edible birds’-nests, is almost exclusively in the 
hands of Bugis (see Boki).— ( 2) An island of the 
Azores (q.v.). 

Flores, Juan Jose, first president of Ecuador, 
was_ born in Venezuela in 1800, and fought with 
distinction through the long war of independence. 
He was elected president of the new republic in 
1830, resigning in 1835, and was re-elected in 1839 
and 1843. _ He died in 1864. — His son, Antonio, 
born at Quito in 1833, was minister at Washington 
in 1860-64, and again in 1884-88, acting also, during 
the latter period, as ambassador to Franco and 
(in 1887) to Great Britain and Belgium. He was 
elected president of Ecuador in 1888. 

Floret, a term applied to the flowera of any 
small and closely-crowded inflorescence which 
resembles at first sight a single flower — e.g. com- 
posites, teasels, scabiouses, gi'asses, Szc. 

Florian, Jean Pierre de, a French novelist 
and fabulist, who was bom in 1755, and died in 
1794. He was a literary pupil of Voltaire, by whom 
he was held in veiy high esteem. He wrote two 
prose romances (Nmna Pompilivs and Gonzalvc clc 
Corcloue), and a number of pastorales, nouvcllcs, 
plays, and fables. He appears to most advantage 
in his Fables, which are neatly and often wittily 
turned. His romances are cold and languid in 
interest; they are fair examples, however, of the 
correct but colourless Frencli prose of the 18th 
century. 

Floriculture. See Flower, Gardening, 

Florida ( ‘ Land of Flowers ’ ) is a large penin- 
sular state in the extreme south-east of the United 
States, bounded E. by the Atlan- copyHsiit uso in u.s. 
tic Ocean, N. by (Seorgia and rr J- R. Lirrincoit 
Alabama, and W. by the Gulf of comiwnp. 

Mexico. It lies in about 25 — 31° N. lat. and 80 — 87° 
W. long. The state is ne.arly 400 miles in lengtli, 
and about 84 miles in mean breadth, its coast-line 
embracing about 1150 miles, and its area 58,680 
sq. m., or 37,555,200 acres. About one-fifteentli of 
this area is water surface. Florida has nineteen 
navigable rivers, making an aggregate of 1000 
miles ; swamps and marshes are still extensive, 
and the lakes and isolated ponds number at least 
1200. Of the lakes the largest is Okeechobee, a 
shallow fresh-water expanse of about 1000 sq. m., 
in the southern part of the peninsula; the Ever- 
glades (q.v.) form a delta-like expansion of this 
lake. No general survey of Floritfa has yet been 
made, but from a preliminaiy inspection tlie state 
geologist finds the formations to be the equivalent 
of the Tertiaries of the Paris and Thames basins. 
There are indications that there is an upheaval of 
the land still in slow progress ; and this, together 
with the drainage operations, points to tlie possi- 
bility of at least a great part of the Ever^adcs 
being reclaimed. The best bays, harbours, .and 
estuaries are Feraandina, St John’s River, St 
Augustine, Indian River, Key West, Caloosa- 
hatcliie, Charlotte Bay, Tampa* Bay, Cedar Keys, 
Deadman’s Bay, App.alachee B.ay, Appalachicola, 
St Andrew’s Ba.v, and Pensacola Bay. The long 
coast-line is dotted with innumerable islands of 
all sizes, Rom Santa Rosa and Key Largo, 30 
to 50 miles long, to the smalle.st possible sandy 
keys. 

In climate and products Florida is like a great 
tropical island. It is cooled by delightful sea- 
breezes from the gulf, making the climate re- 
m.arkabl.v equable and healthful ; .and the st.ate is 
a favourite winter-resort, both for tourists and 
invalids, although malarial fevers prevail in some 
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parts, anrl yelloir fever ]ms occasionally, as in ISSO, 
visited tlie seaports heavily. Even in the southern- 
most portions the summer heat is not extreme.- 
The range between the mean summer and winter 
temperature is only about 20° ; but the obseiwations 
l)ublishod by the Signal Service present the recorded 
extremes as 105° and 10’ F., showing a difference 
of 05°. The soil, wliile much of it seems a sterile 
sand, is helped to fertility by the moisture, the 
rainfall being about 54 inches annually. Florida 
furnishes abundantly the rich fraits and valuable 
products of the tropics. Large areas are devoted 
to orange orchards, while lemons, limes, grapes, 
pine-apiues, bananas, peais, guavas, &c. grow with 
eqrial luxuriance ; and coffee, iice_, cotton, and 
tobacco are natural products. Sea-island cotton, 
so valuable, and elsewhere limited to a few islands, 
here grows far inland. Cocoa-nuts also are grown 
in the subtropical region. Horticulture is one of the 
most profitable pursuits, and of late years market- 
gardening has assumed considerable dimensions in 
many parts of the state. An abundance of fruits 
and Vegetables may be had fresh every month in 
the year, and during the winter and early spring 
morrths they are itr gr'cat demand in nor-therir 
markets. Florida is not rich in minerals, but there 
may be found some iron ore, a little coal, peat, 
corals, silicified shells, ochre, amethyst, topaz, 
agate, carneltan, chalcedony, and calcareous Irine- 
stonc. The coquina, a shell conglomerate, fnr- 
rrishes an excellent building-stone ; brrt concrete 
of sand, shells, and lime or cenrent is now more 
extensively etrrployed, as in the vast hotel at St 
Arrgustirre (q.v.). Mineral springs are nrrrtrerorrs. 
Large tracts of alluvial swamp and shallow lake- 
lands are being reclaimed by drainage. Next to 
these are the low Irunrnrooks or bottom-lands, dry 
enough for cultivation, and producin" large crop's 
of cotton, sugar-cane, grain, fruits, and vegetables. 
'Jiie high hummocks have a dark, gray soil, veiy 
rich at iirst, but soon running out if not kept well 
fertilised. Then come first-class pine, oak, and 
hickoiy lands, sandy, but containing a good deal of 
lime. Oranges and other citnis fruits grow well on 
the.se lands. There is a second-class pine land that 
is barren, but siiiiplies a tolerably good pasturage. 
Tiio fore.st trees are live-oaks and other evergreen 
oaks, cypress, hickory, magnolia, holly, groat dog- 
wood, bay -laurel, safinwoocl, lignum-vita>, nialiog- 
any, palmettos, Jamaica kino, mangrove, iiian- 
chiiiecl, torch-wopd, Figs arc grown in great 
almndance._ Indian corn is largely raffed. Numer- 
ous wild animals abound in the central and .soiitliern 
part.s of the state, such as the black boar, the cougar, 
the panther, wild-cats, wolves, foxes, raccoons, 
ojiossums, fish-otters, deer, and smaller game ; 
alligatore are found in nearly all rivers, lake.s, and 
swamiis; turtles are taken among the keys; and 
manatees are found on the Atlantic side as far 
north as latitude 27°. 

Among the hidiistries of Florida is a large bnsi- 
nc.ss in the ppotluction of pine and otlier lumber, 
and live-oak timber for shipbuilding. The prepara- 
tion of naval stores, turpentine, t.ar, rosin, and pitcli 
employs many hands ; cigars are manufactured in 
large quantities ; all along the coa-st there are valu- 
able fisheries, oysters abound in manv p.arts, and 
the inland watem also teem witli fisli ; and the 
evaporation of salt, the iiroduction of cotton-seed 
oil and meal, the manutacluro of fertilisers, and 
sitonge and coral fisherie.- are among the prolitablc 
industrie.s. 

Jbiring the latter half of the <lec.ade lSSO-00 many 
cajiitalisis and energetic northein men have in- 
vested .and settled in Florida, contributing gre.atlv 
b> it.s wealth and the development of its rc.-omces. 

I q ho assessments for taxation show a remarkable 
j advance fnnn $52,704, JS.’! in lS7tl to $'tr>.2C.5,Gt»2 in 


1SS7. The state is traversed by numerous railroad 
lines, the principal of which are the Florida Eail- 
wavaiul Navigation Company ; the Florida Central 
ant\ Peninsular; the Savannah, Florida, and 
IVestem ; the Jacksonville, Tampa, and Key "West ; 
the South Florida; and the Florida Southern. 
The chief towns are Tallahassee (the capital), Pen- 
sacola, Appalachicola, Jacksonville, Feniandina, St 
Augustine, Tampa, Key AVest, Bartow, Orlando, 
Ocala, and Gainesville. There are forty -five counties 
of irregular shape, but many of the large ones are 
to be divided with the increase of population. In 
1870 there were 187,748 inhabitants ; in 1880, 
269,493 (142,605 white ; 126,888 coloured, including 
18 Chinese and 180 Indians) ; in 1885, 342,551. 

The common-school system is _ popular and 
eflicient. There are over 2000 public scliools, and 
the enrolled pupils in 1887 numbered 82,453. 
There are numerous institutes and colleges, includ- 
ing the State College at Lake City, which is 
endowed by the United States, and offei's free 
tuition. 

Florida was discovered on Easter Day (Pasetia 
Florida), 1512, by Juan Ponce de Leon (q.y.). In 
1539 it was explored by De Soto (q.v.), and in_15G5 
a body of French Calvinists, who had established 
a settlement three years previous, were butchered 
or driven out by the Spaniards.^ The latter held 
possession till 1763, when Florida was ceded to . 
England in exchange for Cuba. The Spanish 
regained the countiy in 1781, and two yearn later 
were confirmed in their occupation by the Peace of 
Versailles. Florida was ceded to the United 
States as a tenitoiy in 1819, received a constitu- 
tion in 1833, and was admitted into the Union 
as a state in 1845. In 1835-42 it was the theatre 
of a desperate war between the aborigines (Semi- 
noles, q.v.) and the white settlers, a war which 
was only terminated after a sacrifice of hundreds of 
lives, and at a cost to the United States govern- 
ment of over $20,000,000. Florida passed an 
ordinance of secession, January 10, 1861, siding 
with the Confederates; but the battle of Olusteo 
in February 1864 was the only important fight 
within its boundaries. It was one ' of the iiist 
st.ates to return to the Union, framing a now_ con- 
stitution in October 1865, but was not re-admitted 
till June 1868. It is represented in the United 
States senate by two memuers, and in the House of 
lleprcsentatives .also by two, having gained one by 
the apjmrtionment under the census of 1880. Sec 
J. W. D.avidson, The Florida o/ib-ffayf New York 
and London, 1889). 

Florida, c.apital of the Uiarguayan department 
of the s.ame name, 67 miles N. of * Jlonteridco by 
rail. Pop. 2500. — The department has art are.a of 
4650 sq. m., .and a pop. (1880) of 26,411. 

Florida Strait is the name given to the 
chnrrnol separating the Amertc.arr state of Florida 
from Crrba on the S. and the Bahamas orr thc_E. 
It is 310 miles long, and varies from 50 to 100 miles 
in width, .and from 2220 to 5070 feet in depth. The 
Gulf Strearrr flows througli the strait at a rate 
varyittg from 5 rnile to 5 ririles art hour. 

Florin was the name of .a gold coin first struck 
in Florence in tlic 11th century. It was the size of 
a drrc.at, and had on one side a lily, and on_ the 
other the head of .lolin the Baptist. The silver 
florin, with the same do'-igns as the gold floritg was 
first struck in 1181. Tlic.se coins were soon imitated 
all over Eurojie. It was out of thorn that the 
Gennan gold and silver gulden of the middle ngi". 
and the silver gulden of modern times nro--o. The.‘-e 
last are still marked with the letteis FI. 'Jbe 
gulden or florin is the unit of account in Austria, 
and h.a« a value of about 2s. Till 1876 a florin or 
gulden of Is. 8d. was the unit in the Soutli Uernmii 
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States. The Dutch florin or guilder is also worth 
Is. 8d. The English 2s. piece is called a florin; 
the 4s. pieces first coined in 1887 are double florins. 

Florio, John, the translator of Montaigne, was 
horn in London about 1553. His father was a 
Protestant e.\ile and Italian preacher in London, 
but his labours came to a discreditable conclusion. 
Wood says that for safety’s sake he kept his family 
out of England till after the death of Mary. John ' 
Florio appears as a private tutor in foreign lan- 
guages at O.xford about 1576, and two years later 
published his First Fruits, which yield Familiar 
Speech, Merry Proverbs, Witty Sentences, and \ 
(xolden Sayings, accompanied b5' A Perfect Indtic- \ 
tion to the Italian and English Tongues. In 1581 
Florio was admitted a member of Magdalen Col- 
lege, and became a teacher of Frenoli and Italian. 
He enjoyed the patronage successively of Leicester, i 
the Earl of Southampton, and other noble pereons. 
His next work was Second Fruits, to be gathered 
of Twelve Trees, of diners bid delightsome Tastes \ 
to the Tongues of Italian and English men, with, ! 
annexed to it, the Garden of Recreation, yielding ! 
si.x thousand Italian Proverbs (1591). His Italian j 
and English dictionary, entitled A World of Words, I 
was published in 1598. Florio was appointed 
reader in Italian to Queen Anne, and afterwards j 
groom of the privy-chamber. In 1603 he published ■ 
in folio his famous translation of Montaigne, of j 
which it is praise enough to say that it is a version ! 
worthy of its original. A copy of this work in the 
British Museum bears the authentic autograph of 
Ben Jonson ; another, that of Shakespeare, although 
its authenticity is more than dubious. At anyrate 
it is certain from the Tempest that the great 
dramatist was familiar with the book. It was long 
believed that the pedantic Holofernes in Love’s 
Labour 's Lost was a study after Florio ; but it is 
satisfactory to lovers of Montaigne to know that for 
this there is no foundation. Florio died of plague 
at Fulham in 1625. Second and third editions of liis 
Montaigne appeared in 1613 and in 1632. A reprint 
of the first ot the three books of this noble monu- 
ment of Elizabethan English was issued in the 
‘ Stott Librai-y ’ (1889 ). 

Florists’ Flowers. See Flowers (Florists’). 

FlornSj generally, but on insufficient evidence, 
called L. Annmus Florus, was a Roman historian 
who flourished in the reign of Trajan or Hadrian, 
but of whose life we know nothing. He wrote 
an epitome of Roman history {Epitome dc Gestis 
Romanorum), based mainly on Livy, from the 
foundation of the city to the time of Augustus, 
in an inflated and metaphorical style. The best 
edition is that of 0. Jahn (1852), as revised by C. 
Halm (1854). See the books by Sprengel (1861) 
and Rebel- ( 1865 ). 

Flory. See Fleury. 

Flotow', Friedrich, Freiherr von, an oper- 
atic composer, born at Teutendorf in Mecklenburg, 
27th April 1812. He was at first intended for 
the diplomatic profession, but on his arrival at 
Paris in 1827 his sense of his own musical abilities 
was awakened, and he began to study under 
Reicha. His reputation was made by his earliest 
operas, Le Rauf rage dc la Meduse (1839), Stradella 
(1844), and il/hri/in (1847), the last two character- 
ised by pleasing melody and by the light and lively 
character of the music. Of Flotow’s later operas 
only three have attained marked success — Indra 
(1853), La Veuve Grapiii (1859), and L’Ombre 
(1869). In 1856 he was appointed intendant of 
the theatre at Schwerin ; but this position he 
resigned in 1863, and returned to Paris. He died 
at Wiesbaden, 24th Januarj’ 1883. 

Flotsam, Jets.lm, and Ligan, terms of English 
law used to denote goods cast awav from a ship 
200 


that is wrecked or sunk. Flotsam is the tenn 
where the goods continue to float or swim upon 
.the surface of the water; jetsam, where they are 
cast into the sea and sink ; ligan, where they are 
sunk in the sea, but fastened to a cork, bladder, or 
buoy in order to be found again. Unless the owner 
appear to claim them within a year and daj", goods 
in each of these states belong to the crown. Jet- 
sam, flotsam, and ligan did not fall within the 
meaning of the term ‘ wreck ’ in its original mean- 
ing at common law. In that sense wreck was the 
part of the cargo of a lost ship that came to land 
and belonged to the crown. A grant of ‘ vTcek ’ 
from the crown accordingly did not carry flotsam, 
jetsam, and ligan. At riie present day, however, 
‘ wreck ’ has come to include these classes of goods 
in the provisions of the Merchant Shipping Acts 
and otner statutes. Statutory officers, called 
Receivers of Wreck, preserve wreck until it is 
claimed by the owner, or, if not claimed, sell it 
and pay the proceeds to the Exchequer. All such 
matters are under the general supervision of the 
Board of Trade. Jetsam must not be confounded 
with jettison, which means the throwing overboard 
of goods in order to save the ship, as where she 
must be lightened in a storm, or to gain speed 
! to escape from capture, or for other good cause. 
In such a case the loss for the general good is 
apportioned by general average. See Average. 

Flounder {Plcuronectcs flesus), a common 
species of flat-fish, of wide distribution in the 
shallow waters round Britain and other north 
temperate countries. It is tlie Scotch ‘fluke,’ and 
the Swedish ‘flundra,’ and differs but a little from 
the plaice and dab, two of the commonest neigh- 
bour-species. Like other flat-fishes, the flounder 
is asymmetrical, and swims or rests on one side, 
almost always the left, the ej-e of which is in early 
youth brought round to the upturned surface. It 
measures about a foot in length, and about a third 
as much between the dorsal and the ventral edge, 
without including the fringing fins. Tlie colour 
of the eye-bearing surface varies in sympathetic 
adaptation to tliat of the sandy or muddy bottom 
on Avhich the fish lives. The upper side is olive- 
green or brownish, sometimes with yellow spots ; 
the blind side is yellowisli- white, with small, dark 
points. The mouth-aperture is narrow ; the teeth 
are conical, and most developed on the blind side ; 
the dorsal fin begins at the eye ; the scales are 
minute and smooth, but rough tubercles occur on 
tlie side of the head and along the bases of the 
dorsal and anal fins. 

Of the two dozen related species, the Plaice (P. 
platessa), the Dab {P. limanda), the Smear-dab 
(P. mia-ocephalus), and the Craig-fluke {P. cyno- 
glossus) are the commonest. In the soles (Solea) 
the doreal fin begins in front of the eye, and the 
upper eye is slightly anterior to the lower. 

'i’he iiounder-s spawn at the mouths of rivers, 
and the young are batched in May. Tlie fish often 
leave the sea and go up the rivers, ascending the 
Avon to near Bath, and the bloselle as far as Treves. 
They are even able to thrive in ponds. Sea-birds 
prey largely upon them, breaking the bones to 
make swallowing possible. Though inferior to the 
plaice, the flounder is an esteemed food-fish. See 
Dab, Fl,vt-fish, Plaice, Sole. 

Flour. See Food, and Bread. 

Flourciis, Marie Jean Pierre, a French 
experimental physiologist, was bom on 15th April 
1794, at blaureilhan, Herault. ibfter liaving ob- 
tained his degree of doctor of medicine at Mont- 
pellier at the early age of nineteen, he proceeded to 
Paris, where he soon became acquainted with the 
Cuviers, Geoffroy St-Hilaire, Destutt dc Tracy, 
Cliaptal, iSrc. He first attracted attention by a 
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Fcries of works dealing' with tlie nervous system 
in its relations to the different sensations, wherein 
lie sought to determine upon experimental grounds 
the specific sensational functions of the cereliellnra, 
cerehnim, and coniora quadrigemina. After lectur- 
ing for Cu\-ier in 1S2S and 1830, he received a pro- 
fessorsliip in tlie museum of the Jardin du Iloi, 
and in 1855 at the College dc France. In 1833 he 
was nominated perpetual secretary of the Academy 
of Sciences, and in 1840 lie .succeeded Midland in : 
the Academy. lie al.»o took some interest in 
politics ; he was elected to the Chaniherof Deputies 
in 1838, and was made a peer of France in 1S4C. 
lie died at Montgeron near Paris, Cth Decemher 
1807. Flourcus also wrote instnictive books on 
the development and nutrition of the bones, on the 
.“kin and mucous membranes, on the longevity of 
man, on animal instinct and intelligence, on the 
works of his predecessore and_ contcm]mi-arics, 
Buffon, CuiHcr, Geoffroy St-IIilaire, and Darwin, 
and a series of useful £logcs Ilisloriqiics (3vols. 
1S5G-G2).— His son, Gustave, bom nt Pari,s, 4th 
August 1838, first distinguished himself by his book, 
Science de Vllommc (ISCo), a series of lectures 
on tiic origin of the human race, delivered at the 
College de France in 1SC3. Of ardent republican 
sympathies, ho took a verv’ active part in the 
Cretan insurrection against the Turks in 1800, and 
subsequently in the Commune at Paris, fighting in 
behalf of wliich he met his death on 3d April 1871. 

Floivcr. The observations of childhood, like 
the popular language in which these so largely 
tend to snn'ivc, arc apt to deny flowers altogether 
to jilants in which these arc not conspicuous. Yet 
the unmistakable succession of the flower by the 
fruit and .«ced compels us in some measure to argue 
back from the presence of one or other of these to 
the previous existence of flowers, even where they 
nmy not usually have been noticed, as, for instance, 
in the oak. The obsen'ant walks of spring and 
early summer soon convince us that not one even 
of the soberest forest-trees but has its blossoming 
time, while no one can escape noticing in mid- 
summer the abundant blooms of the glasses and 
nettle.s. Horticultural experience, too, convinces 
us that the oveqiowering majority of plants brought 
from other lands flower sooner or later if the 
right conditions c.an be insured them, and thus 
we gtadually reach the generalisation that among 
the plants which e.xhibit stems and leaves, none 
save the ino-sos, the ferns and horse-tails, the clnb- 
mo'Hs and solaginell.as, with a very few other in- 
coii'-picuons and unimiiortant fomis, fail to agree 
in the jiroduction of flower and seed. We have 
hero evidently a broad princiiile of classification, 
and if our knowledge of the reproductive function 
of the flower has meantime developed so far a« to 
repeat the discovery of its definite sexuality, we 
shall feel the appropriatenc.=.s of Biiuueus’s gtWral 
term of Evidcnt-Jlowcring or I’hancrogamia (q.v.), 
yet also ajiprovc the mingled caution and spccula- 
tivoness wliich made him apply that of Cn‘ptog.aniia 
(q.v.) to the latter, .since it was rea-sonable to 
stijipose that the teiuoductive proce.ss (Gr. //owo.?, 
‘wLsllock’) evident (Gr. jdiancros) in tlie former 
might in the lailer be concealed (Gr. crifptos), 

'1 he examination of so many flowers, or even of 
a few lepn-fiitative ones, will' have shown ns that 
the central organs in which the .<-eed arise.-, e.\)iibit 
cqnsi.leiable variety alike in number and detail. 
Thu--, dihtingui-bing the C'-'-ential ‘sisid-liox ’ as 
the orort/, we find that there are ninnv simple 
--parate ones in the buttercup or the rote, while 
the aj.j.arently single ovary of the njiplc or the 
tuhjt tuni- out on seetion to l>e five- or three-eelled 
re-pi ctively, each eel! containing the future seeds or 
I f.dor. ^^e^linti, too, alsrve the uvarv a surface 
n>-si.s.!!y viscid or liaiiy, to which pollen rt-adily 


adheres, and this ire call the slifftna, noting also 
that while sometimes practically sessile upon the 
ovary, as in buttercup or poppy, this is oftener 
raised upon a column, the style. 

Encircling the seed organs we find the stamens, 
their stalks or jilaments bearing heads or an- 
thers. We see the latter shedding forth a yellow 
dust, tXiG pollen, the same as that which we have 
noted upon the stigma of some of the flowers. 
'This suggests one or two simple e.xperimeiils. If 
we cut off the stigma, or cover it so that pollen 
cannot reach it, the incipient seeds or ovules will 
never mature into seeds proper cajiable of germina- 
tion. Conversely, if we remove the stamens of 
tliis and other flowere, so that the same isolation of 
the stigmas from pollen comes to pass, the same 
failure of the seed follows. Whereas, when pollina- 
tion of any particular stigma is eflected (whether 
by the natural agency of insects or the wind, or 
more convincingly, by the actual help of the 
experimenter), seed forthwith matures in the 
corre.sponding ovary. And if the pollbn be from a 
plant exhibiting some characteristic varietal differ- 
ence, the resulting seed, when grown in its turn, 
will show the influences of this ‘crossing’ in a 
more or less marked degree (see nvBniD, Heued- 
ITY). In this way the conception of se.x in flowers, 
of imincmorial date as respects those of the Date- 
palm (q.v.), has been extended in quite modern 
times. The carpels and stamens being thus the 
‘ essential organs,’ we recognise as merely ‘ acces- 
.sory organs’ the parts lying external to these, 
despite their frequent considcnouslicss and beauty. 
In both monocotyledons and dicotyledons we have 
usually two circles or xchorls of these part.s, but 
in the former they are usually very similar, and 
so are usually .spoken of merely as inner and 
outer pcrianth-tchorls respectively, and their parlw 
as 2>criantli-sc(;7ncnts. In most 'dicotyledons the 
coiTosponding whorls arc known ns corolla and 
calyx, since the colour and magnificence of the 
blossom usually depend upon tlie foniier (Lat. 
corolla ), while the latter is commonly reduced to a 
mere verdant cu]) (Gr. calyx). The parts of the 
corolla or -petals, and those of the calyx (scjtals) 
aro hence usually recognisable at a glance, as in 
the buttercup or rose. Yet the_ corolla may be 
reduced to inconspicuousness, ns in the Chrisimas 
rose or globe-flower, or even vanish altogether ; 
while the caly.x may assume S2)lendours which 
would be noteworthy even for a corolla, witness 
the marsh-marigold or garden clematis. Pet- 
aloid characters may be even assumed by Bract.s 
(q.v.). Seiials, and* still more frequently iietals, 
may become more or less comjilctcly united, as 
so familiarly in the common pnmro.-c. In mono- 
cotyledons both whorls of the perianth may unite, 
ns in tlie lily of the valley. Peculiar sjieciali-satioiis 
of form also abound, especially in the corolla, 
witness iiansy or balsam, dead nettle orsnaiidragon. 
The calyx, too, may have its jicculiaritie-s, ns in 
wallflower or pojipv. The very modes of their 
arrangement in (ho Imd differ widely (see .-FsTif.t- 
Tiox); white the position and arrangement of the 
separate llowcii; ojicn.s u)) a new field of studv (see 
1m’loi!i:.scexce). 

Applying to the c.«cntial part.s corresnonding 
collective n.atncs, we have then innernio.st of all the 
pistil or ffyiarcitiin {its scjiarntc or eon-tituent 
members being tennwl carjiels); next the andro ■ 
ciiiin of .stamens. We have thus four whorl.- of 
organs, each fircsenting iqiparcnlly indejanKlcnt 
and often wide diirereuces in dillerent llowets ; 
hcqice we undcr-tand how in the atteinid con- 
scientiously to take note of all this multijificity of 
floral iletail the nomenclature of dc-criptive Iiotnny 
almost inevitably became so intricate .and cumbci- 
some (see Ikir.txv) a- to ob-cure and jctard th.al 
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very progress towards the recognition of the order 
and unity of the floral world Avhich it was the aim 
of the whole science to reach. Keeping this aim, 
however, in view, we are compelled to rise from 
the description of separate plants to the problem of 
classifying them into groups ( species, genera, order's, 
classes, &c. ) according to the degree of their common 
resemhlance. It soon becomes erddent, as it did to 
the earliest systematists, that it is mainly upon the 
flowers that -our classification must depend. And 
having seen the multifariousness of these, -rre are in 
a position to appreciate' the aid of the Linnean or 
‘ Artificial Sj'stem ’ of orders and classes, when to 
ascertain or record all that is known of a new plant 
our primary task is but the simple one of noting 
the number of its carpels and stamens. IFe com- 
prehend better, too, the reluctance with which the 
clainr of the ‘ Natural System ’ — that classification 
must depend upon the sum of like character's — 
was conceded, since this principle leads us back to 
vrnravel all the perplexing intricacies of -which the 
device of Linnreus so summarily cut the knots. 

A principle of fundamental importance for the 
natural system w’as however reached, and descrip- 
tive botany made a vast step, from the empirical to 
the rational level, as the conception of the mor- 
phology of the flower (see Morphology) became 
gradually established. Sepals and petals, stamens 
and carpels thus lost their_ utter distinctness, and 
fell into a single category with the leaves as the ap- 
pendages of an axis; their difierences thus becoming 
understood as specialisations for their respective 
physiological purposes, in no way inconsistent with 
fundamental unity of structure and development. 
The simplest observer soon realises that a sepal is a 
sessile leaf, and a stamen a stalked one, and only 
needs to dissect a double rose or a white water-lily 
to convince himself by the discovery of a perfect 
series of transitional forms between petal and 
stamen of the essential unity of these. The spiiul 
instead of whoi'led arrangement which we find in 
some simpler floral types (lianunculacefe, &c.) is 
thus immediately intelligible as a ti'ansition to the 
ordinary phyllotaxis of leaves. But the botanist 
has hardly yet exhausted the more refined applica- 
tions of tins principle ; thus, since a leaf may not 
only have stalk and blade, but side pieces or stip- 
ules, we have frequently to take note of these m 
the flower, just as in the analogous case of leaves 
reduced as bud-scales (see Bud). Nor does the 
utmost detail fail us : thus, since the stipules of 
oijposite leaves, although normally separate ( nettle ), 
constantly tend to unite (wood-geranium) or may 
even develop like the ordinary leaves (bedstraw), so 
it happens'in many flowers. What the descriptive 
botanist empirically termed the outer calyx or epi- 
calyx of a strawberry or lady’s mantle is thus 
rationalised as the imited stipules of adjacent 
sepals ; and similarly the perplexing whorl of 
external yet younger stamens in the Geraniums 
(q.v.) and a few other types is easily interpreted 
as similarly united stipular developments of the 
ordinary whorl of stamens. By help of the leaf, in 
short, we are learning more and more completely 
to interpret and unify the peculiarities of floral 
structure. 

Keturniug to simpler cases, the union of sepals 
and iietals not only recalls that of opposite leaves, 
but anticipates wdiat we exceptionally find among 
stamens, as in the filaments of the mallows, or the 
anthers of the corhposites ; or among the carpels in 
a majority of ordei-s. That in the types with united 
corolla such union of the inner parts should also 
be moi'e frequent and thorough than in those of 
separate parts is not to be wondered at; hence, 
for instance, the clubbed stigma of the lily of the 
valley as compared with the distinctly lobed — i.e. 
more separate stigma of the tulip. 


Another great series of structural differences 
beconjes cleared up rvhen we bear in mind that 
appendages, however crowded and united, must 
arise upon an axis, however shortened. One or 
more intemodes of the floral axis are, indeed, occa- 
sionally well developed, as in a lychnis or a passion- 
flower; but, generally speaking, their growth is 
cheeked at a quite enibiyonic stage. Since the 
early days of the natural system gieat attention 
has been paid to the position and origin of the 
floral parts. In the lily or the buttercup the 
stamens are seen to arise directly under the gjmre- 
cium, and are accordingly described as liypogyno%is ; 
in the strawberry they arise in a circle at about the 
same level as the bases of the young carpels, and 
are consequently termed pcrigyno^is ; while in the 
his or the rose they seem perched upon the veiy top 
of the ovai’j’-, which is hence described as inferior. 
From the distinctness of the floral axis ( then termed 
thalamus), the orders of hypog 3 mons dicotyledons 
with separate parts became grouped as Thalami- 
florve, while those with perigynous or epigynous 
stamens and separate parts were temed Calycxjlora:, 
from the apparent origin of the stamens upon what 
was commonly regarded as a united calj’.x. All 
this, however, becomes intelligible when we com- 
bine the study of vertical sections of the adult 
flowers with the facts of their development. In the 
simplest hypogynous type we see the whorls of 
floral appendages standing in regular succession 
upon the conical floral axis just as they developed ; 
the internodes having all developed equallj’. In 
the perigynous type, however, we see that the 
I'owth of the upper portion of the floral axis has 
een outstripped by that of its lower and as it were 
more vegetative region, which hence grows up 
around it ; the epig;y’nous type thus being only the 
extreme case of this, just as in inflorescences the 
spike becomes flattened into a capitulum, and this 
finally hollowed at the apex, or rather raised at the 
circumference into a cup, or even flask, as in the 
case of the fig. See Inflorescence. 

The large body of dicotj’ledonous orders in which 
the petals were united were gi'ouped as Corolliflora?, 
and finally the small and apparently degenerate 
types in which calyx, corolla, or both were absent 
were termed Incomplete. The convenience of 
this sj'stem is so great that it is still retained 
in the Genera Plantaruin of Bentham and Hooker. 
Its importance, but also its dangers may be well 
seen by comparing fig. 1, in which figures of types 
of as many well-marked Thalamifloral, Calyci- 
floral, and Corollifloral orders are paralleled within 
the single order Liliace.ne (fig. 2), when with these 
we reckon the closely allied Amai-jdlids. In the 
same way the wide contrast between the usually 
splendid "Calycifloral or Corollifloral and the in- 
conspicuous Incomplete type might be paralleled 
within the range of a single order, witness rose 
and lady’s mantle, or lilac and ash (Oleacene). 

Though thus losing an absolute principle of 
classification, we gain a conception of simplicitj' 
underlj’ing floral difierences. From the mere 
empirical description of flowers as we find them 
we begin to penetrate the rationale of their 
development, to comprehend something of what 
we may call the principles of flower-making. 
Starting again from a simple and tolerablj’ central 
tj'pe like that of the liljy we find among its im- 
mediate allies types here of increasing floral mag- 
nificence, there of diminished splendour and size; 
witness tulip and lily of the vallej'. IVe see how 
the more magnificent types tend to be always few 
or single-flowered, while the smaller and more 
modest tj'pes bear flowers in abundance ; how the 
former are more individualised examples of the 
ordinal type, while the latter seem more embryonic. 
The one* type tends to be richlj’ coloured, often 
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germinate until they succeed in penetrating as far 
as the ovule and embiyosac. Hence the utility of 
■wind or insects for the transport of pollen. In this 
regard it is evident that the help of spore-eating 
insects mi"ht early have been of service, since 
spores might readily thus he conveyed adhering 
to their bodies. lib has been already noted (see 
Chlokophyll) that the colouring matter of flowers, 
like that of vernal and autumnal leaves, must be 
associated -with phases in the constructive 'or de- 
structive changes of chlorophyll. Since the repro- 
ductive process especially checks those of vegeta- 
tion, we have here an agency for the production 
of floral colour, which, by rendering the reproduc- 
tive shoots more conspicuous to insects, would he 
constantly aided by natural selection. Upon the 
latter process, indeed, the customary explanation 
of the origin of floral colour and markings solely 
depends. An analogous advantage for the attrac- 
tion of insects would be given by the overflow as 
‘ nectar ’ of any excess of the sugary sap so largely 
used up by the flower itself, or similarly by the 
disengagement of perfume. A constant adapta- 
tion between flower and insect being in such waj's 
established, further specialisations arise. Thus, 
while in many flowers — e.g. crucifers, the stamens 
and stigmas are ripe simultaneously, a ‘want of 
time-keeping ’ is frequently observed, the stamens 
becoming protandmis—i.e. ripening before the 
sti"mas, as typically in Geranium (q.v.), so that 
self-fertilisation is impossible, and a physiological 
separation of the sexes (dichogamy) is thus insured. 
Or where the ripening remains simultaneous, two 
or even three forms of flower (dimorplmm, trimor- 
phisni) may occur in different individuals of the 
same species, so rendering cross-fertilisation by 
insects indispensable ( see Primrose, Loosestrife). 
The individual flower may also become peculiarly 
specialised : thus, the nectary may become so deep 
as to be accessible only to insects witli long pro- 
boscis, as bees to the e.xclusion of flies, butterflies 
and moths to the exclusion even of bees, it may be 
even to some particular species only. Birds, too, 
may replace insects (see Humming-bird, Honey- 
bird). Mechanical adjustments are also to be 
found in many of the more specialised types, wit- 
ness the stamens of the sage, which are rocked 
forward by the bee on entering the flower so as to 
dust his back with pollen just where it will be 
i-ubbed off upon the stigma of the next flower. The 
most extraordinary variety and complexity is, how'- 
ever, that presented among the Orchids (q.v.). 

How some flowers (e.g. Stapelia, Kafflesia) 
attract the services of flesh-flies by the odour and 
even colour of carrion ; how others like Arum and 
Aristolochia may entrap and detain the fertilising 
insect rrntil well dusted with pollen, are examples 
which can brrt be mentioned. Nor can we describe 
the deferrces of flowers from rain or from ants, &c. 
(see, however, C.-vtchfly, Heath, &c.). 

Iir wind-fertilised plants the flowers are usu- 
ally comparatively small and inconspicuous, but 
numerous and closely aggregated, often in spikes, 
heads, or catkins ; the floral envelopes are usually 
small and greenish ; one or both whorls are indeed 
frequently absent ( Incompleta; ). The stamens are 
few hut often versatile as in grasses, the ovary 
reducedj commonly only one-seeded, but with one 
or more styles and stigmas, the latter often 
exuberantly branched or feathery, so catching 
the siuiill, smooth pollen. The stigmas are ready 
before the pollen is shed (protoyynous dichogamy ) ; 
and flowering often takes place as in many forest- 
trees before the development of the leaves. The 
pollen grains may be lightened with air-sacs as 
in the pine, may be helped by gravitation as in 
maize or bulrush, where the male inflorescence 
grows higher than the female, or may be scattered 


explosively as in the nettle or artillery plant. The 
utflity of all these special characters of wind-fer- 
tilised flowers is thus no less obvious than that of 
- the peculiarities of those dependent upon the visits 
of insects, and the natural selectionist is hence accus- 
tomed to draw from hoth of these remarkable sets 
of adaptations many of his strongest arguments 
for the development of even the most complex 
organic structures through the cumulative selec- 
tion of minute spontaneous varieties (see Dar- 
•wiNiAN Theory). Some facts, however, such as 
the repeated development of the characters of 
wind-fertilised flowers in quite unrelated types, 
seem rather to indicate the possibility of a con- 
stitutional interpretation similar to that indicated 
on the previous page (see Variation). 

It is thus manifest that the flowers of every 
species in nature thus invite and reward an 06- 
servant interest far other than that of the mere 
: collector, systematist, or even morphologist, 
i Further information will sometimes be found under 
individual headings— e.g. Caprific.-vtion, (3ee- 
ANIUM, Vallisneria, &c. ; these cannot, however, 
exhaust the special works upon the subject, 
j See, for gener.al reference and full bibliography, Miillc r’s 
Fertilisation of Flowers (trans. by Thompson, Loi.d. 
1882); also Kerner’s Pflanzenlelen, Bd. ii. (Leip. 1889); 
and Hooker’s Students' Flora (1888). Among popular 
introductions to the subject those of Lubbock and Grant 
Allen (‘Nature’ series, &c.) are well knorvn. 

Flo'^ver, William Henry, zoologist, was bom 
at Stratford-on-Avon in 1831, served as assistant- 
surgeon in the Crimea, anel afterwards became 
demonstrator of anatomy at the Middlesex 
Hospital. He was appointed in 1861 conservator 
of the Hunterian Museum, in 1869 Hunterian pro- 
fessor of Coniparative Anatomy and Physiology, 
and in 1884 director of the natural histoiy depart- 
ments of the British Museum. In 1889 he presided 
oyer the meeting of the British Association at 
Niewcastle. He is a Fellow of the Royal Society, 
LL.D. of Edinburgh and Dublin, and has written 
numerous memoirs connected with anatomy, zoo- 
logy, and .anthropology, as well as a work on the 
osteologj' of mammalia. 

FlOAVCr-de-lllce, the old name for the com- 
mon species of Iris ( q. v. ), or for the heraldic emblem 
conventionalised therefrom. See Fleur-DE-LIS. 

Flowering Rush (Butomvs umhcllatns), a 
monocotyledonous plant usually reckoned under the 
order Alismace.’e, easily recognised by its large linear 
three-edged leaves (which are said to cut the mouths 
of cattle, whence the Greek foian of the generic 
name), and by its umbel of rose-coloured liowere, 
which Ovid tells us render th? plant a special 
favourite of Flora. The bitter rootstock 'was for- 
merly officinal, and ■was also used (as still in some 
parts of eastern Europe) as a source of starchy flour, 
and the leaves are sometimes plaited. It is not un- 
common in ponds and wet places, and is well worth 
introduction where such conditions are present. 

Flower of Jove (Agrostemma flos-Jovis), a 
pretty cai-j’ophyllaceous plant, with heads of purple 
or scarlet flowers, and leaves silky white with haira. 
Other species are common in g.ardens— e.g. A. coeli- 
rosa (Rose of Heaven), and A. coronaria. The 
genus, also knou-n as Rose campion, owes its tech- 
nical name to the ancient use of the flowers in 
crowns and garlands. 

Flower-pots are utensils of culture whereby 
plants are rendered portable at all seasons. They 
are used in one fonn or another in all countripi 
where g,ardening as an art is practised. In Britain 
and on the Continent they are made in all sizes, 
from the thumb-pot of 2 inches in depth used 
for potting tiny seedlings and delicate cuttings, 
to e.xtra large ones of 3 feet to accommodate 
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largo palms tree-like camellia^, &c. Tlieir cliaine- 
1er*is u'nallv equal to their depth. They are glazed 
or unglazed', it heing immaterial to their utility 
uhcthcr they are f-o or not ; and are idain or 
ornament.al and artistic according to taste and 
the purpose for avhich they arc intended. In 
order to bo healthy receptacles for the roots of 
plants they must bo provided ndtli perforated 
iiottoms to' admit of the free egress of water from 
tlie soil. Sancer-s arc made for all ordinary sizes 
of flower-pots for use in rooms and other places 
where drip would be inconvenient or undesirable. 
Tlie sizes generally in use are made in the neigh- 
bourhood of most towns in Britain where suitable 
clay is to be had ; but Weston-super-Mare is the 
most celebrated place for the manutacture of extra- 
sized flower-pots. 

Flower Sermons are animal discourecs 
founded on some subject connected with floweis. 
They were first instituted by the rector of the 
church of St Catharine Creo, London, in 1S53. 
Generally the chnrchc.s arc decked with flowers, 
which are afterwards sent to hospitals. 

Flowcr.S. in Chemistiy, is a term originally 
gi.'en by the alchemists to the sublimates which 
aro-e, or appeared to grow, from certain bodies 
capable of undergoing volatilisation when subjcctcil 
to ho.at ; thus, Jloivcrs of (tiifitnoiiy, Jloicers of 
(trscnic, flowers of benjamin or benzoin, flowers of 
siil/ihitr, flowers of zinc, &'c. Hec Antimony, &c. 

Flower.'!, AuTiriCl-VU Imitations, more or less 
exact, of natural flowers and foliage arc extensively 
made for the ornamentation of ladies’ bonnets, caps, 
and drosses, for head-wroaths, table and house 
decorations, and geneinlly for employment where 
cut flowers and ornamental jilants would otherwise 
bo adonteil. They j)o«se<s certain advantages over 
natural llowoi-s, chiefly from their toughness and 
durability, but in their use there is an absence of 
the ‘•entinicnt which attaches to real flowers. The 
artificial flower industry is one of very considerable 
diiiii'nsions, but it is subject to great fluctuations 
owing to the caprice of fa'.hion. It is almost 
cvclii'ively a I'reacli tmde, and the value of the 
exports from that country alone to the United 
Kingdom amounted in ISSli to £-f27,000, from which 
amount the total steadily declined till in 18S7 it 
was less than £200,000. 

'J'lie materials of which the artificial floweiN 
cnmimmly in use arc made arc cambric, jaconet, 
and other line calico, with .sometimes crape, g.auzc, 
yidvct, and various yams and threads with wire. 
.Small fcathcis, and I'ortious of feathers, eitlicr 
natnr.i! colours or dyed, are also u'-ed cliectively ; 
and fur cheap flow-el's to be used in imblic decom- 
tions, Ccc., coloured lis-ne jiapori.s employed. The 
(’liini-c make excellent artificial flowers from their 
so-calleil ricc-najicr (shola pith), and in the 
Bahama Islands pretty spray.s imit.ative of flowers 
ate made from small shells. 

T he pct.'il' and .sepals of the floweis, .Us well ns 
the Ic.avc'i of the plant, arc stamped out by punches, 
or ‘ irons,’ ns they are technically termed'. A largo 
stock of thc'C irons is necessary, as special forms 
ami size- [ire requited for each' flower, Tlie next 
piocyss m .shajdng is th.at of ’gofl'ering,’ or ‘g.auffcr- 
riig, by mean-, of winch the hollow form i' given 
to pi-tals, and the midrib and veins of Ic.avr-s arc 
noil. '.ted. 1 or^ hollowing petals the gofrering-inm 
is simply .a pidi-hcd iron ball mounted on nii iron 
wile in ;i h.'uidle. It is slightly warmed, the petal 
t“ placial on a cushion, and the iron prc"fsl against 
Uje petal. \'.'‘.rit‘ly of other forms of gonVriiig- 
irons arc Used, sue), ir-, piismati." ri«!s, ir<.!it wires, 
i ilC ''etmtiou of b-ar'es i- etl'ecleil br-ilii-s made 
o. iron or eoj.jwsr, wiiicfi are iicvcttheless c.aH<**l 
goncruigdrons. 


I The tinting of petals of the best flowers- requires 
some amount of delicacy and skill. In natnre, 
moreover, the tint of each’pet.al of a fiow-er is rarely 
uniform ; and the host artificial llow-ers represent 
the natural variations witli great accuracy. The 
petals of a rose, for example, are dyed by'liolding 
cacii sep.arately by pincei-s, and then dipping it in 
a b.atb of cannine, and afterwards into jmre w.ator. 
to give delicacy of tint ; but, .as tlie colour is usually 
deepest in the centre, a little niorc dye is added 
tlierc xvliilo the pct.al is still moist, and tliis difliises 
itself ontw-ards in diminisbing intensity. The w-liite- 
ness at the insertion of the pct.al is produced by 
touching that part with pui-e w-ator after the rest is 
dyed. 

'Leaves are cut and stamped in like manner from 
green tafi’eta, cambric, calico, &c. The glossy upper 
snrf.ace is reprc.sented by coating tlie laflet.a, Ac., 
from w'hich they are stamped, with gnin-ar.ahic ; 
and the soft tone of the under side is obtained hy 
means of st.avch coloured to the requisite shade, 
j and hiaished on avhen of the right consi.stoncy to 
dry w-ith the jiropor cfl'ect. A velvety texture 
is given by du.sting tlie powdered na)> of clotli, 
xvliicli lias'bcen previously dyed of the required 
colour, over the gummed leaf, the gum having been 
allow-cd to partly dry till it lias boconio ‘taccy.’ 
The suiici'flnons portion of nap is then shaken oil'. 
Buds arc made of tafleta, tinted, and stiflcncd, and 
stiilfcd w'ith cotton. Stamens arc made of short 
pieces of sew-iiig silk stifl'encd with gelatin, and 
w-licn diY tlie ends are moistened xvitli gum and 


diiipcd in flour coloured yellow to represent tlie 
pollen. Fine wire is sometimes used tor the fila- 
ment of the .stallion. 

The flower is built up from the centre : the pistil 
and stamens arc tied in a biincli to a piece of -wire ; 
tlie petals are arranged in order, and ])a.sted ; then 
tlie .‘■cpals of the calyx are pasted outside of these, 
and fiirthor secured by winding fine thre.id or silk 
round the lower iiarts. Other w-ires arc enclosed 
xvith this thread, and form the stalk, which is hound 
round w-illi green tLssuo-pnper; and at ju-ojicr inter- 
vals the Ic.aves are inserted by means of lino wires 
to w-liich they ni-e hound, the ends of thc.se wires 
being lioiind in and incoqioratcd w-ith the stalk, and 
concealed by the green qiajier. 

Flowers suitable for moiiniing are prepared by 
coating leaves, llow-ei-s, Ac. with strong gum, and 
then dusting upon them pow'dcred galena, a iintiirai 
sulphide of lead, wliicli gives the surface over 
w-liicU it is sprc.ad a sombre, dark-gi-ay, metallic 
lustre, l-'low'cr w-rcaths for memorials' on tombs 
are now- largely made of pottery w-arc, and to a 
smaller extent of eiiamellca or painted iron. A’cry 
delicate and graceful imitations of llowci-s for 
memorials and for dccomfioii.s are abo moulded 
in w ax ; lint thc.so industries do not coine within 
the range of w'hat is kiiow'n as tlie .avtlficial llow-er 
trades. 

Flotvcr.S, pLOnisTs’, are tliosc numcrons forms 
of flowering jd.ants- which, having an inherent 
tendency to vary in the colour and size of their 
ilow'crs and in habit xvhcii nxaved fi-oin sci'd, have 
received siiccial attention in cnliivatioii_ and in 
selection xvith the view of bringing their floial 
qualities up to ideal standards of excellence formed 
by the common consent of llorists foreacli jiarticniar 
variety. Tliu“, for instance, tlie jiaiwy, one of the 
mo-t familiar of tlori't»’ liowers, i-. in all ib 
womlcrfiil variety the jirogcny of IVo/o irirohir, 
a wMely di'trihnfed native of Britain. Its natnial 
tendency to seiniiml variation rcndcicd it a vety 
facile subject in the bands of the lloti~t, as may be 
seen by comparing the puny, unequal, and Jlabliv 
tlow-cis of the natural forms I.t the specie- willi th" 
i larsje, rirvnl.'ir, snlistantinl, niitl hritli.antly rz.lotirisl 
1 bhhjiu'. of tiic thiri'ts' vari'-ti-.'s. This has bi-'en 
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achieved by the intelligent application of the 
principle of selection, the object being the 
attainment of a given ideal respecting the size, 
form, substance, and colour of tlie flowers. The 
petals are the only parts affected in this case ; 
they are enlarged in breadth and length, their 
substance or tliickness is increased, and their 
outline is rendered more symmetrical, but the 
other organs of the flower aVe not changed; As 
with the pansy, so it has been with every other 
kind of plant bearing single flowers in the florists’ 
category. It is different udth those kinds whose 
flowers are double, such as the carnation, 
anemone, hollyhock, ranunculus, rose, iS:c. In 
these the essential organs of the flowers have 
been wholly or partially metamorphosed into 
petals. But the so-called double flowers of dahlias, 
chiysanthemums, and other forms of the natural 
order Compositm_ are not really double in this 
sense ; the fertilising organs are not changed to 
petals in their case ; but the tubular florets of the 
disc assume the strap-like shape of those of the ray, 
and hence the semblance of double flowers in such 
cases. 

The Dutch were the first among European 
nations to cultivate systematically florists’ flowers : 
to them is due the merit of having .brought the 
Tulip (q.v.), the hyacinth, the anemone, the ranun- 
culus, and the rose to the high degree of perfection 
their numerous varieties now present. The French 
florists have also had a large share in the iinprove- 
ment of the three last-named classes. British 
florists have distinguished themselves more par- 
ticularly in the production of auriculas, polyanthus, 
the phlox, pentstenron, carnation, pink, hollyhock, 
dalrlra, pansy, pelargonium, &c. But the dhinese 
and Japanese apjrear to have fostered the culture 
of many flowers in the same way as the European 
florists, long prior to the latter having done so. 
Camellias, azaleas, and tree-peonies were some of 
their favourite florists’ flowerslong before Europeans 
had nruch intercourse with the Chinese. 

N e w varieties are obtained chiefly from seeds, but 
Eonte also are obtained hy sports, which, in the lan- 
guage of the florist, mean freaks of nature. Thus, 
the flowers on a certain shoot of airlant may perhaps 
exhibit featrrres of a kind novel and distinct fronr 
those of the parent, and the var iety, if worthy of 
being perpetrrated, is propagated by cuttings or by 
grafting, according to the mode best adapted to the 
kind. If the variation becomes Jixed or permanent 
a new sort is thereby obtained without direct 
setrrinal intervention ; but this does not always 
follow, although a keen florist, will never allow 
such an opportunity to escape withorrt an attempt 
to improve it. Varieties of special merit itr any 
class of florists’ flowers can only be perpetuated by 
crrttings, layering, grafting,' or division, becarrse 
they cannot'be relied upon to reproduce themselves 
from seed. 

Flowers, Language of. Around many flower-s 
a consistent and well-understood symbolism has 
gathered, but the Orientals have developed this into 
a perfect vehicle for comrrrunicating sentimental 
and arrratory expressions of all degrees of warmth. 
Still further complexity is added by the habit of 
employing flowers the Turkish or Arabic names of 
which rhyme with the other really significant words. 

‘ There is no colour,’ says Lady ilary Wortley 
Montagu, ‘ no flower, nb weed, no fmit, herb, 
pebble, or feather, that has not a verae belonging to 
it ; and you may quanel, reproach, or send letters 
of passion, friendship, or civilitj', or even of news, 
without even inking your fingers.’ Our own floral 
symbolism is much more direct, simple, and really 
poetical, being nearer what is revealed to the inward 
eye of a Chaucer and a Vordswoith than all the 
whimsical and ingenious fancies of .the East. Leav- 


ing aside all floral badges attached to particular 
families or clans ; and all national heraldic associa- 
tions, as of the rose with England, the thistle 'witlr 
Scotland, the shamrock with Ireland, the lily rrith 
the ancient crown of France; as, well as all special 
historical signification arbitrarily attached to any 
flower, as the red and white roses of Lancaster 
and York, Napoleon’s violet, or Lord Beaconsfield’s 
primrose ; we may say that everywhere the laurel 
is the symbol of gloiy: the olive, of peace; the 
rose, of love and beauty : the violet, of faithful- 
ness : the daisy and wliite violet, of innocence : 
the rosemary, of remembrance : the amaranth, of 
immortality : the asphodel, of death and the 
unseen -world : the weeping- willow, yew, and 
cypress, of mourning. So surely as the orange- 
blossom is proper to marriage does the finding of 
white heather betoken good-fortune to come, rriiile 
the future chances of love maj' be revealed from 
the marguerite and poppj* by a simple method of 
dirination. Again, the almond expresses hope ; 
the lily of the valley, unconscious sweetness : the 
white Julienne and the wallflower, love faithful 
in spite of adversitj^ : the anemone, sickness : the 
primrose, early youth : the cyclamen, diffidence : 
and the arum or wake-robin, ardour. The turnip 
is strangely said to symbolise charity, while more 
naturally the young Persian offers his affection by 
the gift of a tulip. Neither the baneful properties 
attached to some plants, as the hemlock, bella- 
donna, and mandrake ; nor the magical qualities 
of the rue, the rowan, the elder, the thorn, the 
mistletoe, vervain, or valerian, fall to be discussed 
here; nor yet tlie old doctrine of Signature (q.v.), 
according to which plants bore certam marks indi- 
cating for what diseases they were medicinally use- 
ful. See John Ingram’s Flora Symholica: Language 
find Sentiment of Flowers ( 1882). For Flower-lore, 
see Plant-lore. 

Fliidd, Robert, an English physician and 
mystic, born at Milgate in Kent in 1574. After 
studying at Oxford, he .spent some years travelling 
on the Continent, where he became acquainted 
with the writings of Paracelsus. On his return to 
England he settled as a plysician in London, where 
he died in 1637. Fludd (Lat. De Fluctibus) was the 
author of a theosophic system, the distinguishing 
features of whicli were the conception of man, the 
microcosm, as an analog}', in a physico-spiritual 
sense, of the universe or macrocosm, and the belief 
that the laws of the physical universe were domin- 
ated by two fantastic principles called the ‘ northern 
or condensing power,’ and the ‘ southern or rarefying 
power.’ His views called forth adverse criticisms 
from Gassendi, Kepler, and othersl 

Fine. See Chimney, Warming. 

Fliigel, Johann Gottfried, German lexico- 
giapher, bom at Barby in 1788, travelled as a mer- 
chant to North America, and in 1824 was appointed 
Actor of the English language at Leipzig, wherein 
1838 he became United States consul, and in 1848 
agent in Germany for the Smithsonian Institution. 
He died June 24, 1855. With J. Sporschil he edited 
a German-English dictionaiy (3d ed. 1848), and he 
assisted in the preparation of a Prahtisches IVdrtci-- 
hitch dcr cnglischen nnd deutschen Spraclic (11th ed. 
1883). He also published a series of commercial 
lettei-s in German and English (9th eds. 1873 and 
1874), and other kindred works. 

Fluid. In a solid body the constituent particles 
never move far from a certain position of equilib- 
rium. In a fluid the particles can move about with 
greater or less freedom from one part of the body to 
another. All liquids, vapoui-s, and gases are there- 
fore known as fluids. All fluids are_ perfeetly 
elastic ; but liquids are higlily incompressible, while 
gases can easily be compressed. In every actual 
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fluid there is more or less /rictionnl resistance to 
the molecular motions ; but it is often advantage- 
ous to consider theoi-etically the properties of fric- 
tionless, or, as they arc called, ‘ perfect’ fluids. 

There is no .sharp distinction between the solid 
state and the liquid state. iMuch depends upon 
external circumstancas, such as temperature or 
the intensity of gravity. Some substances splinter 
under tlie action of sudden intense stress, iihilc 
tliey flow like viscous liquids when exposed to 
long-continued gentle stress. 

Finite {Fasciola {or Dislomum) Iicmitica), the 
parasitic worm which c.auses the ‘liver-rot’ of 
sheep. It belongs to the class of Trematodes (q.y.), 
and to a barge genus of about three hundred species, 
if tlic two titles Fasciola and Distomnm be regarded 
ns identical. The adult fluke, which occurs in 
numbers in the bile duct 
of the slieep and other 
domestic animals, has a 
flat, oval, or leaf-like 
appearance, tlie broader 
end lieing anterior. It 
usually measures nearly an 
inch in length hy half an 
inch act OSS at its bro.adest 
part. The colour varies 
from reddish-brown or 
mango at the sides, to 
grayish -yellow, sometimes 
with dark spots, in the 
middle. Tlierc are two 
suckcre, as the woid Disto- 
mum suggests — one at the 
he.ad end, peiforated by 
the mouth; the other ini- 
pciforatc, on the ventral 
.suifacc, also in the middle 
line, a little farther back. 
The inlcnial structure is 
complex. There is a much 
VatcMa hepatien, from branched blind alimentan- 
the ventral surface (after canal poneti ating the whole 
biimuier) 



animal, which is without 
any distinct body-cavity 
the neivous system conrists 
of a ganglionated ring 
round the beginning of the 
gut, with nerves ninning 
fore and aft ; there arc no 
sense org.ans, though the 
larva has eye-spots to start 
with ; the muscular sy.stcin 
is ttcll developed; the excietorj’ system consists 
of two verj- much branched vessels oj>ening at a 
l) 0 '-t»'rior ])ore; the rojnoductivc system is licr- 
nmphrodite, and cxhibita a comidcx division of 
laisnir. 


Tin- nllincntarj' and ticrt otis 
*5 •tciin oiih arc ftio'rn on 
til*- left of liic fipirc; tlio 
crerctor} aystem .alone on 
tlie rl-tlit fiidc ; n, riglit 
Iiiain diviiion of llio all- 
iii. iitary caml ; c, Htcnl 
yangll'i'i; d, lateral ticrte; 
e, inn-itli; p, tcntral 
eticl f 


Li/L-fiistory . — The hlstort’ of the lltikc is happily 
an intricate one ami full of iia/ards. The ova are 
probably fortili-.cd by male elements 'from the same 
animal, a vety’ unusual occurrence, all but ex- 
elustvoly rcslrictod to certain parasitic flat-worms. 
The eggs are furnished with nutritive crtpital from 
a yolk gland, are stiironnded hy a .shell, and begin 
to dr-telop a little vitbin the parent animal. After 
estnision from the latter tbev may be found in the 
bib- ilucts in eummoiis immbers, e.acli fluke being 
said to pnsliiee alKmt half a million. Such pro- 
lific multiplication is a \ery frequent cbaractensiic 
of ]i,arasitic animals, and is probably associated 
ft itli tije abundant and at the s.ame time stiinnl.ating 
fcrl. Its utility in (-ecuriiig tlie conlinn.ance of the 

siwvjcs ill face of tlie nninetotis risks of failure js 
oluious. From tiie bile duct of the slieep the 
tegmentfs! o\ui!i eiulo isl iti its shell passr--, to the 
exterior, 'Use cmliryo develops for tno or three 
vteks, and the saccsssfai re'-iilt e' entually Isecomcs 


free in rv.ater. It swims for some hours hy me.an.s 
of a covering of ciliaj but its sole chance of life 
appears to lie in meeting and attaching itself to a 
small watcr-snail(Zii)iuauf.5fr««c«f »/»«), into which 
it bores its wax'. Having cstahlished itself, the 
embryo fluke loses its cilia, and is metamorphosed 
into what is called a sporocyst. This may divide 
transversely into two ; hut usually cert.ain colls 
xvithin the sporocyst behave like parthenogonetic 
ova, and develop into a fresh generation or seveial 
generations known as rediw. The redine hurst out 
of the sporocyst, and migr.atc into the liver or some 
other part of the snail, killing their host if they are 
very numerous. Like tlie sporocyst, they give rise 
intcmally to more embryos, of nliicli some may ho 
simply rediaj over again, wliile others develop into 
tailed” embryos or ccrcarin. These emerge from the 
redia;, wriggle out of the snail, swim freely' in the 
water, climb up grass stems or such like, sxving 
their tails off, and encyst. If the encysted cercniia 
on the glass stem be eaten by a sheop*it_ glows into 
the adult and sexual fluke.” To rocapitiilato, the 
developing embryo hecomes a fiee-swimniing form ; 
this bores into a snail and changes into a sporocyst ; 
from certain cells of the latter asexual redial arise ; 
these eventually give origin in a .similar xvay to 
tailed cercarini, which, eaten hy a sheep, grow into 
flukes. There are thus several asexual gcner.atiqiis 
intcniipting the ordinal v sexual process, illustrating 
wh.at is knowui ns ‘ alteniation of generations.’ 
The .asexual piocess usually takes place hy special 
cells, hut there may he likewise transverse' division 
of the sporocyst. ” The .above histoiy has hceii 
indcpcndentlv worked out hy Leiickart and Thomas. 

Practical Inqwriaiicc.— The di«c.ase of liver-rot 
in sheep is widespread and diso-strous, killing, it is 
said, not le.«s than a million per annum in the 
United Kingdom. It is especially common after 
wet seasons, and in low, d.anin districts. Tlio 
external symptoms arc descrihea as ‘emaciation, 
tcndcrnc.ss in the loins, harshness and drynC'S of 
the wool, and a sc.aly condition of the skiti.’ The 
preventives siiggc'ted nie drainage of postures and 
dressings of lime or salt ; destruction of eggs, in- 
fected manure, and badly fluked sheep ; giving the 
sheep salt and a little ilry food. The same liukc 
occurs in other nimiimnts, and rarely in man. A 
related form, Dislomum lanccolaltnn, ha.s a similar 
distribution, and not a fexv other species have 
hcen reported as rare human parasites. The genus 
Bilh.arna ( q.v.) is not far remnved. Other ji.arasites, 
o-s of Fislies (q.v.), arc likeMiso called flukes. — 
•Sec nKo Anchor. Fi.oun'dkr. 

Pee rAR.xsiTisu, Thematode; also lAiucknrt, Parasitni 
des Maxtehen (18(!3; new ed. 1879 (I terj-, trims, by 
Ilpyle ; Thomas, Qxinrt. Joxir. Micr. Sci. XXI JL (18S.‘t I ; 
tv. E. Hoyle, A Genci'al Sketch of Trrmatodn (IMiii. 
1888). 

Fluorescein. See Dyki.no. 

Flnorc.scencc is the fenn applied too peculiar 
blue niqicamiice exhibited by ceitain substances 
exposed to sunlight, and especially observable in a 
dilute solution of sulphate of quinine. Sec I’HOS- 

Fluorine (sym. F, eq. 10) i® an elementaiy 
sub-tauco allied to clilorinc. Its jirincipal natural 
source is tlie mineral fluor spar, CaF, nltlmiigli it 
is also found in Jiiinuto quantities Jn (bo igneous 
riK-ks, natur.al waters, plants, the bones and teeth 
of animals, .-ls abo in milk, blmvl, &e. All nttenqits 
to isolate fluorine in vc'-'-olsof glass, gold, jdatiiium, 
&e, have fnihsl ouing to its jiowcrful netbm on 
tln-se subsfnnce-i and the re-adiness with vliicli it 
foniis ronnicninds with them. Ilecently, how ex cr, a 
xi-ssel of an alloy of jilatinnm and iridium has liecn 
iistsl, and the pure suhitance obtained (1S8S). It is 
a gas having propeities similar to tbo-e of clilorine, 
but diflering in energy of .action. Tim conii«)unds 
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of fluorine are not numerous, Lut are important. 
Hydrofluoric acid, HF, is generally prepared by 
heating gently in a lead still a mixture of one part 
of fluor spar, CaF„, with two parts of sulphuric 
acid, HjSOj, when the vapoui-s of hydrofluoric acid, 
HP, are evolved, wliilst sulphate of lime, CaSOj, is 
left in the still. The dense acid vapours are con- 
ducted through a lead pipe into a lead receiver or 
bottle surrounded by a freezing mixture of ice and 
common salt. The acid is generally mixed with 
water when desired to be Irept for some time. 
When the. most concentrated hydrofluoric acid is 
required, the still and receinng vessel must be 
made of platinum. The other metals are not suit- 
able for such apparatus, as they are rapidly coi-- 
roded by the acid. ‘ When prepared in its strongest 
form, hydrofluoric acid has the density of 1 ‘060, and 
is a colourless, fuming liquid of gi'eat volatility, 
which boils at 60° (15‘o° C.). Not only does hydro- 
fluoric acid corrode and dissolve the ordinary metals 
(excepting lead and platinum), hut when placed on 
the slvin it produces a severe burn oudng to its 
caustic nature. _ The most important property 
which hydrofluoric acid possesses is its power of 
eating into and dissolving glass, which admits of 
its application in the etdiing of characters upon 
glass, as in thermometer tubes, and for eating 
<away greater or less thicknesses of plates or sheets 
of coloured glass, so as to produce a variety of 
shades. See Glass, and Glass-painting. 

. Fluorotj^C, a photographic process in which 
salts of fluoric acid were employed for the purpose 
of producing images in the camera; hut, as the 
impression was not veiy strong, the plate had to 
he afterwards steeped in a weak solution of proto- 
sulphate of iron. The process was first suggested 
by Kobert Hunt in 1844. 

Fluor Spar, or Fluorite, a mineral which 
has been often described as chemically fluate of 
lime, a compound of fluoric (hydrofluoric) acid 
and lime, but which is in reality calckwi 'fluor- 
ide, CaFL, consisting of 48’72 calcium, and 51 T8 
fluorine ; occasionally it also contains some calcium 
chloride, and now aiid again organic matter, which 
is sometimes so abundant that when the mineral 
is stinck with a hammer it emits a fetid odour — 
hence the name flef id-spar (Ger. stini>fluss). Fluor 
spar occurs both crystallised and massive, the 
massive varieties e.xliihiting a crystalline structure ; 
the crystals appear usually in groups, sometimes 
of the primary form, which is a cube, but often of 
secondary forms, of which there is great variety, as 
the octahedron, rhombic dodecahedron, &c. Fluor 
spar is sometimes colourless, but often green, blue, 
yellow, or red, more rarely gray, or even black, 
difterent shades of colour frequently appearing in 
the same specimen, and in the massive varieties 
beautifully intermixed. Its colouis often rival 
those of the most beautiful gems ; but it is of vei-y 
inferior hardness, being scratched even by quartz. 
Its specific gi'avity is 3 To to 3 '20. It generally be- 
comes phosphorescent when heated, suthough this 
is more remarkably the ease with some varieties 
than rrith others ; it is decomposed by heated sul- 
phuric acid, with evolution of hydrofluoric acid as 
a pungent gas; and, this having the property of 
acting upon and con-oding glass, fluor spar is used 
with sulphuric acid for etching on glass. Fluor 
spar is . also used for ornamental purposeSj being 
wrought into vases, &c. , for which it was in high 
esteem among the ancients. But the greater abund- 
ance in which it is now obtained has diminished 
the value of ornaments made of it. It is very 
commonly associated with ores of tin, silver, lead, 
and copper, occurring cliielly in veins, hut is also 
found by itself in di-usy cavities in granite and in 
veins in crystalline schists, slate, limestone, and 


sandstone. It has been met with also in volcanic 
tuff in Italy and in cannel coal in the United States, 
where it is limited to two districts in Illinois and 
Indiana. It is found only in a few places in Scot- 
land, and in insignificant quantity, but is no- 
where more abundant than in England, particu- 
larly in Derbyshire and in Cornwall. In Cornwall 
it is used as a flux for reducing copper ore. In 
Derbysliire the blue massive variety is known to 
the miners as - Blue John. The manufacture of 
ornaments of fluor spar is carried on to some extent 
in Derbyshire ; and fluor spar is often called Derby- 
shire spar. 

Flushing (Dutch VUssingen), a strong fortress 
and seaport of the Netherlands, in the province of 
Zealand, is situated on the south coast of the island 
of Walclieren, at the mouth of the Western Scheldt, 
which it commands. Formerly an important naval 
station, it was converted into a commercial harbour 
in 1865-73, and carries on an aetive trade with 
Java, England, and South America. A daily 
sendee of steamers connects Flushing with Queen- 
borough (Kent) in England ; the passage lasting 
eight hours. There is a royal dockyard here ; and, 
since 1875, a large floating-dock. The inhabitants 
(12,565 in 1888) are occupied mainly in shipping 
pursrrits. The town capitulated to the Eaid of 
Chatham in 1809. 

Flushing, a post-village of Long Island, on 
Flushing Bay, a branch of Long Mand Sound, 
about 9 miles E. of New York city by rail. It 
has large nurseries and gardens, an academy, con- 
vent, seminary, and pr ivate asylum. Pop. 6683. 

Flnstra, or Sea-mat (q.v.), one of the com- 
monest genera of marine Polyzoa (q.v.). 

Flute (Fr. fliitc, Ger. flote, Ital. flauto), one of 
the oldest of wind-instruments, which originally 
had several varieties ; one, in more modern times 
called fliitc a hec, now developed into the Flageolet 
(q.v.); another, which was sounded by means of a 
liole in the side like the modem flute and a third, 
used by the ancient Egj’ptians, in which the sound 
was produced by blowing into the open end of the 
tube. A modification of this last instrument is used 
still by the peasantry along the Nile. 

The modem cone-bore flute consists of a tapered 
tube, in which the sound is produced by blowing 
with compressed lips into a large orifice near the 
top or wider end, which is stopped with a cork. 
Six holes in the lower end, to be covered 65 - the 
first three fingers of both hands, serve to make the 
scale, srrpplerrrented by keys numbering from orre 
to forrrteen. The flute is what is called an octave- 
scaled instrument — i.e. by covering all the holes 
and lifting the lingers one bj’ one in regrrlar order-, 
beginning at the bottom, the notes from D below 
the stave to are made; then, by repeating this 
process and blowing a little sharper into the mouth 
aperture, the same notes, an octave higher, are pro- 
duced. Another octave can he produced by cross- 
fingering, the total compass being about three 
octaves. Two additional kej's at the bottom of the 
tube, worked by means of levers by the little finger 
of the right hand, give the notes and Cjj belorv 
the stave. 

The faults of this flute are that, as the holes 
must be placed where the fingers can reach thenr, 
they are not always in the exact place's to be per- 
fectly in tune, and the notes are not equal in quality. 
To meet these defects the flute has undergone more 
changes and iinprovenients in moder-n times than 
any other musical instrument. The most import- 
ant of these have been the cylinder bore and the 
system of fingering introduced by Theobald Boehm 
in 1832, and patented in England by Rudall and 
Bose in 1847. The moder-n criinder flute, from the 
head downwards, is cylindrical, or aU one width of 
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bore, vliile the liead-iiicce lias a slifrlit {larabolic 
taper, and wlien combined -with the Boehm finger- 
in'' it form- a nearly jierfect instmment, vith all 
the notes in tunc and of practically canal quality of 
tone. The holes are placed where tlieyniako the 
correct notc=, and to facilitate manipulation they 
are stopped by means of keys which can he worked 
conveniently 'by the fingers. The fingering of the 
scale on the Bnehm Ante is quite different from thc 
ordinaiy flute ; and many other modified 
syst eiufc, more or le=s founded on the old, 
I I have been devised, among which may be 

S I mentioned those of Siccania, Clinton, 

and Carte. It would occupy too much 
j 1 Miace to describe their methods in detail, 

i 1 The geneial appearance of the Boehm 

5 I cylinder flute may be .seen in the figure. 

I * Flutes arc usually made in cocoa- wood, 
3 ebonite, silver, and gold, and vary in 

' I price from a shilling or two to about .-Cl SO 

■t I for one made in IS-carat gold. The Bcchm 

7 5 flute is veiy often made in silver, which 

^ is easily sounded and gives a fine liquid 

I tone; it co.sts about 30 guinea.s. The 

j’l j ordinan' cocoa or ebonite Boebm flute 

Sbi costs fioin IS to .30 guineas, according as 

I .■? it Ls mounted in German silver or silver. 

^ Except for military flutes, which are still 

1 made conical, the cylinder has almost 

[ ^ completely superseded the cone bore. 

The llule dc-'cribed above is what is 
knowm .as the concert flute ; but ftutc.s 
fiTC also made in a variety of smaller 
iQ hires for v.avlous purjioscs in E?, F, Bb, 
and C ; there arc also I), E?, and F 
•gS piocolo' or octave flutes, which aie much 

Tp i>'-cd in modem orchestral music. In con- 

■'Q siuiction, however, they arc all much 

^ alike, and need not be f’urther dchcribed. 

.\ bass flute, too, is somotimes used, the 
I’lehm variety bein'' simply a hupc flute, 
3'2 inches long ami 1 incli in diameter, 
and having a compa«s from the upper G 
fecti of the hass stave upwards. Also, see 

The conceit flute, from the sweetness 
of ii- tone and the compaiative hiniplioity of 
it- execution, is c.xliemely po|mlar .as an am.atonr 
iii'-trumcnt, and a great variety of music is ]mb- 
lirin'd arnmged for flute .anil pianoforte ; and, 
as it plays the same notes as the voice and 
jiiano, it c.in he _ made n~efal in all kinds of 
music, Tlie flute is made great use of in chis-ieal 
music; Bach, Haydn, llaudcl, Mozart, Beetliovcn, 
Mi'iidelssohn, niid all the later writers giving it a 
leading part in their woiks; while Quantz, Kuhlan, 
luid many otheiv demoted themselves almost .speci- 
ally to writing for it. .'see T. BodimV E.s^riii on 
thf C'jH^tnictiuii Ilf riiilcK, and C. Wel'h’.s Jlhfory 
of t/ic JWIiiH rintr (Budall, Carte, ik Co.}. — For 
the ‘flute' .stop, hcc Oj’.0.\>’. 

l’In(o*lllotl(ll<; {ristiihtridcc), .a family of 
I m iriiie fishe-, ne.arly allied to sticklebacks* rc- 
iii.tikable mr tiie clongalion of tlic fiauit Ijones of 
th" bead into a )upo be.iring tbe small mouth .at 
its apex. They live near the shoie, and are widely 
distributed iip (he uami jiarts of the AthinUc 
and /iido I’.trifie. There aie hut few species — e.g. 
I'ytrlotin f-il'ict-'iri't, and A tih-loi.ur thin'iK-t. 
The Snipe ii-h or Trumin't-fish (q.v., C'-iib-Aeiiy 
lieloiigs to an nlliisil f.tmily (Ceutriseidie). 

I liiling, the mouldings in the form of hollows 
or e!i uiii'ds i-;it r or tie. illy on tbe surface rtf column-. 
I lie idi'T. i- snj.p{w,s.l to bate Iw-ej) otiginallt 'le- 
ri'>s! from the bnndle- <.f ta-.-sls tb-d togethei \ibich 

Jorinei! tb- < irlyenlttmii- of th'. E.gvpti.an-. Fhifi-- 

'■ '’re reiopti.! to tin' Gi'aks -i., i.iri'iinent- to tlielr 


Doric, Ionic, and Corinthian columns, and tvere 
retained by the Bomans in their arcliitecture. The 
Tuscan is'the only style xvithout llntes. In Doric 
(fig. 1) there are twenty flutes on the circum- 
ference, and the curves meet with a sharp edge. 
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These enn’es arc supposed, in Greek Doric, to he 
elliptical, and they are earned up across the neck- 
ing to the base of the cap. In the other styles 
there are twenty-four flutes on the circumference 
(fig. 2). These are semicircular and separated by 
a siimif flliet, and, hefoie reaclifng the iiccfcirig 
and the Ease, are terminated with scmiciicular top 
and bottom. 

Flutes are said to bo cabled when they are filled 
in to about one-tliird of their height froiin the base 
with a convex bead. This is done to strengllien 
the column and protect the flutes. In countries 
where Koman remains arc abundant, as in tlic 
South of Fiance, fluting was sometimes adopted 
by the early medieval architects, as at Arles .and 
Antun. In It.aly also traces of this decoration 
arc visible during tbe middle ages ; but the flutes 
arc not limited to the veriical form — in Komancsqiie 
Arcliitecture (q.v.) they assumed many varieties 
of forms, sncli as curves, zigzags, skc.*, twisting 
lound the shafts. 

Flux (Lat. ^ii.rns, {]om fliio, ‘I flow’), adis- 
cliaige gencr.ally fiom a mneons mcmbr.anc. The 
term is applied ’more or less fieqncntly to all nre- 
tcniatnral fluid evacuations from the body, but 
especially to those from the bowels .and from the 
uterine organs. Dysentciy (q.v.) w.a-s long termed 
the bloody flux to distinguish it from .siiiqilc diar- 
riuca. See also CATAitnn, Disuasi;, Mr.Dicixi;. 

Flux is the term given to the hiihstancc- 
emjiloyed in the .arts to a.ssist the leduction of 
a metallic ore and the fusion of the metal. 
ir/i</c Jinx is an intiin.atc mixtnie of ten jiarts 
of diy c.arbonate of soda and thirteen parts of 
dry c.arhoimto of potash, and is luainly iiistru- 
liiental iji removing siliceous ini]iiiritics"hy com- 
bining with the silica to fonu a fusible glass*; Uucl: 
Jinx is preii.aied by heating in close vc-ssels oidiimry 
cio.am of tartar (hitartr.ate of jiotash), when ah 
intimate iiii.xtnre of finely -divided charcoal and 
caihonale of jiotasli is ohfaiiicd. The latter (lux. 
when mixed xvith finely-divided metnllic ores, and 
the whole niised to a high temiicratnro in a fiiniace, 
liot only is useful in removing the silica by the 
action of the carhoiialo of pot.ash a-s abox e dcsci ibed, 
blit the charcoal witlidiaws the oxjgcn from the 
Jiietallic oxide and citiises (be senaiatl'in of the 
piiie niet.al. Limestone is einployca as the llii.x in 
the smelting of iion ore-. Its action is similar to 
that of soda and potash, and it is used liecaii-" it is 
so mncli clicajier. Fluor sjiai, borax, iiioto.xiiie of 
Ic.ul. .and other h.asic snh-.lniices are abo med fiir 
fluxing. See liio.v, Corri:i:, Ac. 

Fluxions. Thcinr'thod of fluxions and lincnts 
v.as tlip name given after Xcu ton to that Imiiieli 
of iimthematies mIucIi xvith a dilleient notation i- 
knou n after Iz-ibiiitz a- the dilTerentiai and integral 
calciihi'. Newton, rejiic-cnting qiinntitie- in the 
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manner 'of Euclid and others by lines, looked itpon 
them not with Leibnitz as made up of verj' small 
parts, hut as described by a continuous motion. 
‘ From considering,’ says Newton in the introduc- 
tion to his Tractatus tic Quadratura Cureanim 
( 1704 — the first formal exposition of fluxions pub- 
lished), ‘ that quantities increasing in equal times 
and generated by this increasing become greater 
or less according as the velocity with which they 
increase and are generated is greater or -less, I was 
in quest of a method of determining quantities 
from the velocities of the motions or increments 
with which they are generated ; and naming the 
velocities of the motions or increments fluxions, and 
the quantities generated fluents, I came little by 
little in the years 1665 and 1666 upon the method of 
fluxions.’ Instead of referring the rate of change 
of a dependent variable y directly to the independ- 
ent variable x, as in the differential calculus, the 
method of fluxions refers each to time (t) con- 
sidered as a uniformly flowing quantity. Tims, the 
fluxions of y and x, denoted by y and x, con espond to 

and ^ respectivelj’’. The- fluent of any quan- 
tity, say y, was denoted sometimes by | yx |, some- 
times by y'. The notation adopted by Newton was 
on the whole clumsy, and has been abandoned for 
that of the differential calculus. In the method of 
fluxions the notions of prime and ultimate ratios 
take the place that limits hold in the differential 
calculus. The most- logical and complete, as well 
as the most bulky, treatise that has ever appeared 
on fluxions, is that by Colin Maclaurin (Edin. 
2 vols. 4to, 1742; 2d ed. 2 vols. 8vo, 1801). For 
other information, see the article Calculus. 

Fly, a popular name best restricted in its sim- 
plicity to the insects forming the order Diptera, but 
often so widely used with a prefix — e.g. buttertty, 
dragon-fly, may -fly — as to be virtually equivalent 
to insect. The flies properly so called have two 
delicate, unfolded wings with predominant longi- 
tudinal veins, hind wings modified into balancei-s 
(haltercs) or rarely absent, and mouth parts in 
general adapted for sucking. The larva is 
usually a le^ess maggot, or has secondary ‘ false ’ 
legs. , Gnats, mosquitoes, midges, crane-flies, gall- 
midges, breeze-flies, blow-flies, bot-flies, forest-flies, 
and house-flies are common Diptera noticed separ- 
ately. 

Fly, a river of New Guinea, rising in the north- 
west corner of the British portion of the island; 
after making a curve westwards into Dutch New 
Guinea it flows south-east, and poure its waters 
into the west side of the Gulf of Papua, forming 
at its mouth a wide delta. First ascended by 
MacFarlane and D’Albertis in 1875 to a distance 
of about 90 miles, it was explored in 1885 by 
Captain Everill for 200 miles, to a point at which 
it is joined by a large tributary coming from the 
north-east, more than 300 miles long. The banks 
of the Fly are densely wooded. 

Fly-catclicr, a name applicable to any of the 
numerous birds which )uake up the Passerine family 
Muscicapidro. The family includes a large number 
(over 40 genera and 280 species) of usually small- 
sized and often brightly coloured forms, very 
abundant in the warmer' parts of the Old World 
and Australia, scarcer in temperate and colder 
regions, and wholly absent from North and South 
America, where they are represented by the Tyr.ant- 
shrikes or Tyrannidro. The nature of the bill is a 
distinctive feature ; it is strong, short, and some- 
what. swallow-like, laterally compressed towards 
the slightly hooked point, and with bristles on 
the - broad and flat basal portion. The _ common 
British Fly-catcher (Muscicapa grisola) is a tiny 


brownish-gray bird, which reaches our shores from 
Africa in early sprin", and leaves again with its 
brood in autumn. 'The upper surface is mouse- 
coloured, the under side is whitish, with brownish- 
gray longitudinal spots. Its cry is a monotonous 
chii-p ; its habit, like that of its neighbours, is 
jerkily active. It remains quietly seated till an 
insect is observed, makes a successful dart, and 



Spotted and Pied Fly-catchers ( Muscicapa grisola and 
M. atricajnlla). 

returns to its perch. In nesting it is nowise shy ; 
a beam in an outhouse, the side of a timber-stack, 
the branch- of a tree trained on a building, and even 
a lamp-post are among the sites recorded. The 
parents have been seen to visit their nest with food 
for the young not less than 537 times in a single 
day, which indicates a marvellous quickness of 
movement 'and adroitness in food catching. The 
Pied Fly-catcher (ilf. atricapilla or hictuosa), with 
different colour, is common in south Europe, and 
has been l ecorded in Britain. Tliere are ten other 
species in Europe and Africa. Among the other 
fly-catchers outside the genus Muscicapa are the 
Fantails (Bhipidura), with spreading tails, in 
oriental and Australian regions ; the beautiful 
long-tailed Paradise Fly-catcher — e.g. Teipsiphone 
paradisi of the East Indies ; the important genus 
ftlyiagra of Australia and the Moluccas ; the 
interesting Australian ‘Grinder’ (Scisura inquicta), 
which ‘ hovers ’ like a kestrel, descends rapidly to 
the gi'onnd upon insect prey, and emits a curious 
noise (comparable to that made by a grinder at 
work) just nef ore alighting, or when poising a few 
feet from the earth. 

Flyiug, or Flight, is the locomotion of an 
animal in the air by means of wings, organs 
specially adapted to that purpose. By means of 
these organs the animal raises itself from the ground 
and sustains itself in the air, as well as moves 
forward in any direction it desires. Birds and hats 
are the only existing vertebrate animals possessing 
the power of true flight ; the lateral membranes of 
flying squirrels, flying lemui-s, flying phalangers, 
&c. sustaining those animals in the air after the 
manner of the paper dart familiar to schoolboys. 
This toy is a folded, pointed anangement, having 
this section , which, when projected from 

the hand with some force, will travel tluough the 
air for several yards. Flying-fishes, which possess 
enormous pectoral fins, are also sustained in the 
air for short flights on the same principle — rising 
and falling over the waves by means of the upward 
air-cun'ents induced by the curved surfaces 
presented by the waters below. Examination of a 
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binl’s wing— so ilifTerent from that of an insect— will 
at once sliow that the mechanism of its flight is 
also tlifl'erent. The wing exhihits various enn'es, 
from its inner part wlicre it inclines downwards to 
its tip, wiiich IS horizontal and sometimes turned 
upwards. T)r Pettigrew has endeavourcd.to show 
that all natural wings are screws, and that when 
vihniting they twist in opposite directions during 
the ni) and down strokes. Professor Marey points 
out tlie fallacj’ of this theon’, and urges that the 
alternating movement of the wing cannot fairly he 
compared to the action of a screw. For, although 
we may admit that the wing revolves on an axis, 
its rotation is only a fraction of a tui-n, and is 
followed hy the reverse action. This reycreal in a 
screw would destroy the etl'cct of the previous move- 
ment, just as the reversal of the movement of a 
ship’s projicller will cause it to go backward instead 
of foravard. A bird’s flight is de- 
pendent upon mechanical laws ; 
but there has alwav.s been a diffi- 


but there has alway.s been a diffi- 
cnlty found in explaining it by 
those laws on account of tlie great 
rapidity of movement exhibited by 
birds when flying. IVe are, also, 
in ignorance of the exact atuount 
of supporting poiver ofl’cred by the 
air to swiftly moving bodies of par- 
ticular form. Gut form, we know, 
must id.ay an important part in 
this aspect of the matter, as we 
find in the extreme cases of the 
fall of a solid round bullet and ITight of 

that of the same amount of load 
beaten out into the form of a sheet. Hence many 
theories have been put forward to explain the flight 
of a bird, including the absurd notion that the bones 
and rpiills arc charged with a light gas, such as 
hydrogen. It is obvious that there are marked 
diflerenoes in the mode of flight of different birds ; 
some, like the humining-biuis, progressing through 
the air by .short and rapid strokes of tlie wings; 
whilst otii.cns — including the larger birds— combine 
such movoment.s alternately with a jieriod of 
apparent rest, when, with outstretched wings, they 
seem to sail along without any movement of the 
pinions whatever. This question of the ‘.sailing’ 
of binls lias given rise to much discussion, some 
averring that they have seen birds rising and 
remaining in the air for long periods without any 
movement of_ the wings. It is certain, however, 
that such periods of rc.st c.aunot ho ]io=sible without 
an initial im])ulso by means of ving action, or by 
means of the impetus which would result from an 
oblique downward mnvemenf. iVe must also 
remember that the alleged stillness of the bird mav 
be only ajiparent, .and that the wings m.ay be 
subject to slight variations of position wliicli will 
enaldo them to take advantage of helpful currents 
in the atmosphere. Wo mav take it for granted 
that a bird cannot ‘.s.ail’ in 'perfectly .still air for 
any long period, for such a power would be 
voiitrary to the n.atural l.aw.s with resi>cct to bailing 

Iifhlies. 

_ It may ho assumed that in all cre.atiires po'-ess. 
ing the [lower of true fliglit the same pnnci]dcs 
ap" inv<dve>l, nlthnugh tlie movements vary with 
ditferences of form ;ind stnicture, ’i’hese movc- 
ludits have Iw-en sni.jpcted to e.-irefii! an.aly.sis ; but 
It must adoiiltod that the (.'.ariier invc.stigafors 
formtsi their eoncliisions more upon conjecture 
than tipm direct exji-riment. l*iofe‘'-nr Marev, 
the i-imnciit Ftvnch jditshdogist, seems to have 
been the firs’ to cau-e ihc'e moveiiumts to make 
their o-.TO records, uhicli he did bv carefully coie 
stnict.-d aiqi.ai.atiis, the i;rinei]de emplined'lsdng 
ilint <1 in the f)>l!v;jrtno;:,*Tnpb nntl 

otle-r moU-rn instniment". iti whkdi n'jioint in 


direct connection avith the moving part is made 
I to trace a line on a blackened {smoked) surface. 
The same investigator w.as also the first to applv 


(in 1SS2) tiie photographic method to this fichfof 
inquirj’. By means of n camcna of special con- 
struction, wiiicli he called a photographic gun — for 
it was aimed at a flying bird like a fowling-piece — 
he was able to secure twelve difl'erent images of the 
bird on one plate in a single second of time ; whilst 
by means of n clu-onographic attachment the 
dni-ation of each movement was ascertained. He 
noticed in this way in the case of a flying gull 
four typical movements of the wings, which were 
repeated three times in one second. Gy placing 
the photographs thus obtained in a phenakisti- 
scope attached to an optical lantern he was able to 
I combine the successive images upon a screen and 
I reproduce the movements of flight. These pictures 



night of Crested Heron, 10 images per second (after JIarcy). 


were little more than ontlincs or silhouettes ; but 
under the microscope suilicicnt details of the 
feathei-s could ho detected to enable Professor 
Marcy to draw from their appearance certain con- 
clusions. He states that each feather has a proper 
and independent motion, and that whilst thc.v 
arc hronght closely together during the domiward 
motion of the wing, they arc somewhat separated 
and jil.sced on edge during the return movement, so 
as to oiler to the air os little rc.sistanco as [mssible. 
Gut he w.as forced to admit that snch cxiierimontnl 
photographs must he greatly multiplied, and taken 
wjth birds of various Icinds in diireront positions 
with rcL'ard to the camera, before the .study of flight 
could he made thoroughly complete. In 1SS4 
further advances in jihotographic methods, and 
more especially the perfection to which the manu- 
facture of rapid (iry plates attained, enabled 
Anschiitz in ucrm.any to obtain phofograplis of 
birds in flight of a 'far more iiencct character. 
Tfic^c wyre .“-o compfetc from an nrfi.sfic n.s well a« 
.a .>-cientilic st.andpoint that they exhihited plainlv 
the details of every feather on the flying hinl. 
This inquirer had a concealed camera above a 
pigeon-honso, and later on had the o|iportunity of 
making cnnst.ant photographs of .a stork’s ne.it 
from a similar point of vantage. The [ihpt'ogrnplis 
t.akcn showed the [larent .birds ( 1 ) in tliglit, 
(2) bnvering above the ncet, (.1) departing from it, 
and (4) arriving at their home. 'I'licy fully 
corrol)or.attMl the observations previously inade by 
Marc,v. 

The common argument, that bcc.auso rnnn 1ms 
obtained Rnch cmni'lete mastorv of the (mean he 
should also lie able ton.avig.ate tlie air, isfiillaoioiis-, 
and can only he advanced liy those who furl to 
<rmn)irclicnd tlic vast diil'crcnce which exists 
iM'twocn tlie two mi'di.a. Air is comiircssihle to 
an extraordinary d(‘gree — is clastic, and will (liter 
little n-sist.anco or recoil if struck. Water, on the 
other Iiaiid, is almost inoonqne-siblo — is inelastic, 
and otters snch recoil if stnick that a swimmer in 
diring from n lu-ight will mfter serious injiiiy from 
i contact with its surface, unless he lake projs'r 



FLYING 


FLYING ANIMALS 


701 


precautions. "We must remember, moreover, that 
a ship on the water is supported thereon without 
any need of energy, except to provide means for 
its propulsion. A flying creatm-e, on the other 
liana, must be endowed with power to counteract 
the effects of gravitation, as well ns to propel it 
through the air. It has been well shown by 
Dr Pettigrew how nature varies the travelling 
apparatus of different animals aecording to the 
medium in which the creature is destined to move. 
And he gives as illustrative examples the bull 
with comparatively small feet adapted for land ; 
the turtle, with far larger travelling extremities 
adapted for water; and the bat, with immense 
wings in proportion to its size, for flight in air. 

It is natural that man should from the very 
earliest times have endeavoured to fly, and the his- 
tory of many countries records the various attempts 
that have been made in this direction, which 
attempts have always ended in ignominious failure. 
The balloon is but a thing of yesterday compared 
with the numberless devices which have been 
suggested and contrived to enable men to imitate 
birds in their passage through the air; for the 
balloon can boast of little more than a hundred 
years of existence, while these attempts at flight 
have been going on for thousands of years. It 
must be admitted, however, that the problem is no 
nearer solution to-day than it was at its fii-st 
inception. It is true that we undemtand the prin- 
ciples of flight better than our forefathers did, and 
that we have at command new materials and 
methods of constniction which they knew not of. 
Yet with all these advantages we cannot master 
the art of flying, and the reason of our failure is 
not far to seek. If we were able to construct a 
perfect pair of wings, endowed with every property 
pertaining to the natural mechanism of flight, we 
should be no nearer our goal, for the simple reason 
that we should lack muscular power to move them. 
Birds are not only light in proportion to their size — 
the largest weighing little more than 28 lb. — but 
they possess enormous strength. The pectoral 
muscles of a swallow are said to exceed in weight 
all its other muscles combined ; and it may be said 
generally that those muscles in a bird upon which 
the wing action depends are hundreds of times 
proportionately more powerful than the muscles 
which actuate the movements of a man’s arm. We 
must observe, too, that most of the swiftly-flying 
birds are carnivorous, are able to assimilate their 
food in a concentrated state, and that the tempera- 
ture of their bodies is higher than in the mammalia. 
In this respect they may be compared to a small 
engine working at high pressure, and developing an 
enormous amount of energy. We must come, there- 
fore, to the inevitable conclusion that, although it 
may be possible for man to make an experimental 
flight from a height with artificial wings, as has 
been done in the past, he will never be capable of 
sustained action in the air by the same means. 
Whilst we cannot concede the possibility of a man 
flying by his own muscular exertions, we must' 
admit that a flying-machine is theoretically possible, 
and we may now point out the many practical 
difficulties which stand in the way of its achieve- 
ment, and which hitherto have baffled the labours 
of the enthusiasts who have devoted much time 
to the matter. It may at once be remarked 
that the balloon has in no way helped in the 
solution of the problem. It is a mere lifting- 
machine, which, like a cork in the water, has no 
movement of its oum, but is the sport of every 
current in the medium by which it is supported. 
A true flying-machine is one which will nse from 
the ground by self-contained energj' — such energy 
being applied to ( 1 ) screw-propellers or (2) wings. 
So long ago as 1796 Sir Geoige Cayley designed a 


toy on the propeller principle; which was actuated 
by means of the energy stored in a bent bow. Of 
more recent years flying toys have been made, 
working propellers or wings by means of twisted 
strands oi india-rubber. We niaj' also mention 
that flying toys on the kite principle have been 
constructed with some success. But when we 
.come to consider the constniction of a machine on 
a large scale, we find that we are beset with many 
difficulties. The most serious of these is the want 
of a motor powerful enough for the purpose which 
shall not be held to earth by its own weight. After 
reviewing all those which are at present known — 
including those actuated by compressed air, gas, 
and electricity — ^\e must award the palm to the 
steam-engine, as being by far the most convenient 
means which we have for affording a continuous 
supply of energy of definite amount in proportion 
to its weight. But this enei'gj' falls far short pro- 
portionably of the amount expended by a bird in 
flight ; and we must conclude that, until a motor be 
found that will in this respect approximate to the 
living bird, a flying-machine will be an impossi- 
bility. But supposing that such a motor be dis- 
covered, there will still remain the difficulty of the 
perfect balancing of the machine. A child learning 
to walk will be safe enough on a flat floor, but will 
soon fall down if its first steps are taken over 
unequal ground. The air may be compared to a 
surface having such inequalities, for it is not 
homogeneous, but is subject to eddies and currents 
in both upward and downward directions. A bird 
soaring in the air will instinctively meet an un- 
expected eddy afiecting one wing by an immediate 
compensating movement; but a mere machine 
made by the hands of man would not possess this 
instinct ; and it is difficult to believe that any 
mechanism, however beautiful in design, can eflect- 
ually take the place of that which is associated 
alone with the breath of life. 

See Pettigrew’s Animal Locomotion (1873; new ed. 
1882); M. Marey’s Animal Mechanism (International 
Science Series, 1874); Eeports of the Aeronautical 
Society of Great Britain ; also correspondence in Know- 
ledge. Nature, English Mechanic, and other scientific 
periodicals. 

Flying Aiiiinnls, in the strict sense, include 
most insects, birds, and bats, and these only. In 
past times there were ‘flying reptiles’ (Pterodac- 
. tylus, Khamphorhynchus), in which the outer finger 
was enormously elongated, and supported a wing- 
like expansion of the skin. In several ways these 
extinct fomis were prophetic of birds, and certainly 
must be said to have had wings; but to what 
degree they were able to progiess like birds in the 
air we do not know. For the true fliers, and for 
their interesting contrasts — e.g. between the wing 
of an insect and that of higher forms, or betiyeen 
the ‘arms’ of bat and bird — the relevant articles 
must be consulted ; the present is devoted to a quite 
different set of animals, which are popularly called 
‘ flying animals,’ though they do not beat the air 
with wings. 

( 1 ) Among fishes, two very distinct genera 
(Exocffitus and Dactyloptenis) liave the power of 
skimming for considerable distances above the 
surface of the water, their expanded pectoral fins 
forming a parachute (see Flyikc-fish). (2) 
Some species of lizards in the genus Draco — e.g. 
D. volans — take short swoops through the air, the 
skin being stretched on several much elongated 
ribs, so as to fonn a sort of half kite on either side 
(see Deagox). In some Geckos (q.v.) — e.g. the 
Californian Pliyllodaetylus tuhcrculatus — there is 
not a little membranous fringing of body, tail, 
and limbs. The flying powers of AYallace’s ‘ flying 
frog’ (Ehacophorus) have not been certainlj’ estab- 
lished. (3) It is, however, among mammals that 
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alteiiipts at parachute flight are niobt frequent, and 
tliat not in one order but in three : Marsupials 
(Pctanrus), Itodent^ (Pfcioinys and Sciuroptcrns), 
and Insectivores (Galeopithccus). 

FL-i IXG PIIALANGEI!, Or Flyiu" Opos^um 
{ Fclann!<i), a "cnus of marsupials, natives of New 
Gtiinca and Australia, v\heie they arc called 
Fhing Squirrels, Sugar-squirrels, «S:c. Nearly 
allied to the Phalangers, they are distinguished 
bv a liairv nienibranc or fold of the skin extending 
along the' flanks, and u^ed as a parachute to enable 
them to leap to great distances. This membrane 
extends along both fore and hind legs almost to the 
toe":, but does not appear behind the hind-lem, noi 
include the tail. They are capable of modifying 
their four-e in the air, although not of tiue flight ; 
and their aciial evolutions aie very giaceful. They 
repose during the day, and become active in the 
evening, feeding on fiuits, flow ere, leaves, insects, 
&c. A New Guinea species is as large as a cat ; 


and feed not only on nuts and young shoots of trees, 
but also on smaU birds. Sonic foniis aie readily 
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1 , rivm,; rinl.mgcr (Pdaiti-KS laiuanoidta ) ; 
njiiig JIouso (Pcfniiruj piymmts). 

one of the .iiistiali.au species is scarcely larger than 
a mouse, ami is called Tlyiiig Mouse. The gcnei-a 
Ilclideus and Acrobata hav c also parachutes. Sec 
PllAI.VXGl.It. 

Plying Squiuriu. [ricrontj/'i and Sciuroptcrus), 
two genera of snuirrels GSciitridn"), the members of 
which have a fold of skin extended fiom the flanks 
bi'tweeu the fore and hind legs, bv means of which 
thev are enabled to t.iko extraordinaiy leaps, glid- 
ing for grisat distance through the air. The tail 
mav also atil to support them in the nir, ns well as 
to direct llieir motion, its hairs heing often extended 
laterally iji a sort of fc.atherv exiiaiision, as in some 
of the thing iihal.iiigcre. The genus Pteromys is 
e-jM-cially well represented in the Indian region; 
.‘^ciuroptonis predominates in the north. The com- I 
nio'iest t)ld-vVorld species, the Polatonclio (.V. | 
ja.fouG, fnnii north e.istom Eiiioiie ami Silteiia, 
is alKuit the sire of a rat, grayish-ash colour ahove, 
while Inflow, the tail only half the length of the 
1n>dv. ft tives_ scditanly' in the forests where 
birifloM alioiind, is iioctnniivl in habit, vegetarian in 
diet, Tlie most coninum Nnrtli Aiiierie.an speeics, 
the .\ss ijmj (.s’. tvUicfthi), abiind.ant from tlie Gulf 
of Mexico to Upper t'.aimd.t. is fully .’i inebes long, 

V itb a tail of .‘j iiuflios additional, fur included, 

1 be gcneml x'lflour i* brownish grav, lighter In-ne, it b. 
In gilding from tree to tree it di-scfiids obliiitKly 
f-in! with vrry rapitl motion, perbaps for a disiarn'c 
ef/--*'! ' arils, and alv.ays latids of imuse nr ,a eon- 
sifleraiflv lowf r level than that at v.bicli it started. 

I he things piinxfls are all .arl>orv.al luid noeiunini. 


Flying Sqmircl {Seiiiiopkius lolitctllu). 

doincstic,ated ; the fur is sometimes substituted for 
that of otbei sijuiiiels. See Squikull. 

Flying Lkmuk, or Colugo (Gulcopithccus), an 
aberrant Insectivoie, with a paiacliutc piovided 
with special muscles, and even moie cllicient than 
in the preceding manimals. The liniiy fold of skin 
begins behind the tbioat, includes fore and bind 
limbs as far as the claws, and extends along the 
tail to the tip. The nnimal 1ms been observed to 
swoop over a distance of 70 j.aids. The claws aie 
used in climbing; the low or fi out teeth aio lemaik- 
ably comb-like ; the gcheml coloiu is said to 
lesemble mottled baik; the biaiii is very small. 


j 

riving ITimir [GatcopUhccus tclans). 

The flying lemurs arc about 20 inches in length, 
are iiativc.s _of the Indian Archipelago, inlmbit 
lofty trees in dense foicsts, and teed chiefly on 
je.aves and finits, tliongh said at limes to (at 
insects, eggs, and even small birds. They aio 
nocturnal in tlieii Ii.ibits, and veiy iiioflenshe, 
scarcely attempting to bite even when seired. 
Their voire re-emhlcs the low c.ackling of a goo-e. 
The female Is-ars a single young one at a birth, 
and h.ss a pair of teats on each side near the unit- 
pits. 'I'lic Polew hlandcrH greatly esteem them 
ns fo(3<l, hilt they have a rank, iinple.is.ant Miiell. 
The rooloeieal per-ition of Gal* oiiitlueiis is diflidill 
to detemiitie; it has been refeired to the lemurs, 
to tli'i bats, ntiil with most justice to the lns*“rti- 
van’s, while M’alHee rcginh it as ‘a latenil oil- 
1 hluwi of sdiiio low fonn, wbicli has sunjied dining 
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the process of development of the Insectivora, the 
Lemuroidea, and the Marsupials, from an ancestral 
type.’ Two species ((?. volans and G. pMlip- 
pincnsis) are usually distinguished. The flying 
foxes (Pteropidte) are true bats and true fliers. 
See B.\t, Bird, Dragon, Flying, Fly'ing-fish, 
Insect, Phalanger, Pterodactyl, Squirrel, 
■\VlNG. 

Flying Bridge. See Ferry. 

Flying Buttress. See Buttress. 

Flying Oolnnin. SeeARjiY. 

Flying Dutcliman, a Dutch captain. Van 
Straaten, who was condemned, as a penalty for his 
sins, to sweep the seas around the Cape of Storms 
(the Cape of Good Hope) unceasingly, without 
ever being able to reach a haven. Seamen who 
saw his black spectral ship on the horizon quickly 
changed their course, and hastened to flee from 
his fatal influence. The notion that gave founda- 
tion to this legend is widespread in German 
mythology. The dead crossed the water in boats, 
and northern heroes were sometimes buried on 
land within their ships, sometimes placed in a 
ship which was taken out to sea and allowed to 
drift with the waves ; while the same story is 
localised in the German Ocean; where Herr von 
Falkenberg is condemned to beat about the ocean 
until the day of judgment, on board a ship, with- 
out helm or steersman, pla5dng at dice with the 
devil for his soul. In the form of the legend chiefly 
current in England, the impious seaman’s name is 
Vanderdecken, while his ship, which continually 
scours the seas, is, in all respects but reality, the 
image of a real ship. The legend gave Wagner 
the subject for his well-known opera, Der Jliegcnde 
Ilollimder. 

Flying-fish, species of Exocoetus and Dacty- 
lopterus, bony fishes which, though not indeed 
true fliers like birds or bats, are able to progress 
for some distance in the air, quite above the 
surface of the water. The genus Exocoetus is 
included in the family Scombresocidte not far from 
the Pikes ; while the genus Dactylopteras is 
referred to the Cataphracti,' nearly allied to the 
Gurnards. 

(1) Exoccctics {Flying Herrings); — There are over 
forty known species of this genus, mostly in the 
warmer seas. Two have occasionally been seen 
near British shores, one of which (E. evolans) 
ranges from Australia through the Indian Ocean, 



while the other {E. volitans) is common in the 
Mediterranean. The long pectoral fins, which 
extend to the anals or even to the tail, form the 
most characteristic feature. The usual length of 
the body is about a foot. Their ‘ flight ’ has been 
much discussed, with the following general results. 
The fins are kept distended like a parachute, 
and are not moved like the corresponding ap- 


pendages of birds or bats ; deviation from a 
straight course, whether lateral or vertical, is due 
to air-currents, except when the animals in their 
progress dip their tail into the water and give a 
stroke ‘ their flight is rapid, but gradually 
decreasing in velocity, greatly exceeding that of 
a ship going 10 miles an hour, for ,a distance of 
500 feet;’ they ‘fly’ most in rough weather, and 
farthest when more or less against the wind ; in 
a calm their course is parabolic like that of a pro- 
jectile, and close to the water, but they are liable 
to be lifted by the air-pressure over high waves, or 
by the wind on to the decks of ships ; they leave 
the water when frightened, but also apparently 
from the mere exuberance of their constitutional 
activity. They swim and often ‘ fly ’ in shoals, 
and are chased by coryphenes (so-called ‘dolphins’) 
and other fishes, as well as by sea-birds. They 
are good for eating, and are often netted bj^ the 
natives of the South Sea islands and elsewhere. 

(2) Dactyloptents (Flying Gurnards). — Of this 
genus three species are known, abundant in the 



Flying Gurnard {Dactyloptcrus volitans). 


Mediterranean, the tropical Atlantic, and Indo- 
Pacific. The young have comparatively short 
pectoral fins, and cannot lift themselves, but the 
adults ‘fly’ after the above-described fashion. 
They are larger and heavier than the Exooceti, 
often measuring d foot and a half in length. 

See Gunther, Introduction to the Study of Fishes (Edin. 
1880); K. Mobius, Die Beicegumjen der Flieyenden 
Fischc durch die Inift (Leip. 1878). 

Flying Snnid {Ommastrephes’), a genus of 
decapod Cuttle-fishes (q.v.), widely distributed, 
especially in the warmer seas. The body is long, 
cylindrical, and pointed posteriorly, with two trian- 
gular fins, by help of which the animal can jerk 
itself out of the water, sometimes so high as to fall 
as a ‘ .sea arrow ’ upon a ship’s deck. Like other 
cuttle-fish, they swim rapidly by forcibly'’ ejecting 
water from their mantle or gill cavity. They are 
included among those Cephalopods which have the 
cornea of the eye open, so that the sea- water reaches 
the lens. Their internal shell or ‘ pen ’ is furnished 
with three diverging rays, and a hollow conical 
appendage. The species vai-j' in length from 1 to 4 
feet. Gregarious in their habits, they prey upon 
shoals of mackerel and other fishes, and are them- 
selves devoured by dolphins and other cetaceans, as 
Avell as by sea-birds. One species (0. sagittatus) is 
used very abundantly for bait in the Newfoundland 
cod-fisheries. 

Fly Poison. This temi includes the various 
preparations which are sold for the puiqiose _ of 
killing flies. Formerly powdeis on papere contain- 
ing arsenic, and sweetened so as to attract the flies, 
were in general use. Since it has been found that 
paper dipped into a sweetened solution of qu.ossia is 
equally efficacious, the jioisonous article has been 
partly superseded. Under this heading may be 
included various viscid substances which, when 
smeared on threads or on boards, attract llies by 
their sweetness, and retain them by their stickiness. 
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For this purpose ti-eacle and binllime are fairly 
cfFective. 

Fly-trap. See DIO^•JEA. 

Hv-tfliccl. a large ■wheel -ivith a heavj- rim 
fitte<r to steam-engines, or other machineiy-, in order 
to equalise the elfect of the driving elibrt. Its 
action depends on the principle that matter in 
motion possesses kinetic energ.v— e.g. a body in 
Iiaving its velocity reduced is capable of doing work. 
The amount of work it can do depends diiectly on 
the mass of the body, and on the dillerence of the 
squares of its initial and final velocities, and is 

numerically equal to tillil—JjLJ. A heavy wheel 

thus becomes a reseia'oir of work when set in 
motion. 

There are two principal cases in which the fly- 
wheel is commonly applied : ( 1 ) where the driving 
elibrt is intermittent or irregular, while the resist- 
ance to be overcome is for the time practically con- 
stant ; and (2) where the resistance or work to 
be done is intermittent or irregular. The crank 
in a foot-lathe is a good example of the first case ; 
the driving cflbrt of the foot is only applied to the 
treadle on the down stroke, and the crank must 
rise independently of the cH’ort. A fly-wheel 
attached to the crank -shaft elfccts this, the motion 
it acquires while the foot is acting gives it energy, 
and in virtue of this it is able to bring the cmiik 
nj) again into the moper jinsition for the foot to act 
on tlie treadle. Tn single-crank engines the fly- 
wheel carries the crank over tlic dead centres (see 
Cn.\N'K), and whenever used in engines its function 
i.s to keep the speed steady during each revolution 
of the crank — i.c. to prevent iinsteadiiie.ss during 
each turn ; this it docs by storing iiii energy dur- 
ing parts of the revolution when tlio elibrt is greater 
than the mean resistance, and giving it up again 
during those parts of the revolution when the elibrt 
falls iielow the rc.'islancc. In the ga-s-engine, 
wliere the cflbrt (c.xplosion) is often onlv applied 
during part of every second or third revolution, it 
doe.s very important work. Its action niu.«t be 
clearly separated from that of the governor, who.se 
fnnctmn is to determine the mean speed or number 
of turns the engine .shall make per minute; this the 
fly-wheel cannot in any wav do— it can only keep 
the speed steady during eacli turn. 

The second ixise is illustrated hy a pnnchitig- 
in.achine. The engine nee<l not bo of sullicieiit 
power to directly force the piincli throngli the metal, 
out tviih the aid of a fly-wheel it ettsily does it. 
Tile machine is so nnunged tliat tlic actual jiart of 
eacli revolution siient in jmnehing is very small; all 
the rest of the revolution the fly-wheel is .storing up 
energy, nearly all tlie cflbrt going in tliis. Then at 
the projier moment the work stored up is added 
to the direct work of tiio engine, and the punch 
forced throngli, the speed of the lly-wliecl being 
pnijMirtirmately reduced. 

'ilie prineijiio of the fly-wlicci i- .<-«metimos 
np)ilied in other forms tlian tlml of a wheel — e.g. in 
fly-prc'-e.s for stamping or coining metals, in wTiicli 
two he.ayy halls arc li.ved at the ends of n long 
lever, vhich is made to swing round witli coiisider- 
ahle velocity. The accumuhiled eiiorgj’ i« given up 
at tlie liiomeiit of imjiaet of the die upon the metal, 
and a foice of girat inteii“ity called into jilav to 
riniipre‘-s the latter. I'ly -wheels arc not mjniird 
In locomotives or marine engines (see 

I'ofliabpr};. a village of Elginshire, on tin; 
^isw, 7 miles E.SE. of Elgin, Milne's Eiee Sclnwil 
( bspi j j., jj,(. mile nortii i-s Gonion 

('••ssUm, ihe old ‘ Hog of (light,' and llio se.at. since 
1,1 1'-’. of six e-uls and four marqui'f-' of liuntlv, 
five dukes of Gordon (tlie fourth of wlimii aimis.! 


rebuilt it towariLs the close of tlie ISth century), 
and now of the Duke of Richmond and Gordon. 
Pop. 11 S9. 

Focus, in Optics, is a point in which several 
nivs meet and arc collected after being reflected or 
refracted, while a virtual focus is a point from wliich 
rays tend after reflection or refraction. The prin- 
cipal focus is the focus of pamllel mys after reflec- 
tion or refraction. See LEA'S, ^IiltJtOJ!, OlTiCS, 
PnOTOGE-Vi’iiY. For the foens of geometry, see 
Ellh'SE, IlYPERBOL.t, ParacolA. — T he Foci'mcfcr 
is an instrument for assisting in focusing an ohiect 
in or before a photographic camera ; it is usually a' 
lens of small inagnifj'ing power. 

Fotldci* (A.S./bt/or, cog. with Ger./i(/fo-), the 
food collected by man for the use of the domestic 
herbivorous quadmpeds. In Enrfisli the term is 
commonly restricted to dried heimage, as hay and 
straw ; hut in other languages it is more co'mpre- 
hensive, and includes all the food of cattle, except 
what tliey gather for themselves in the field. 

The principal part of the food of the domestic 
herbivora is mmished by gra.sses, most of which are 
oaten hy them when fresli and green, llesides the 
supplies whicli they receive of the surplus of corn 
cultivated for Innn'an food, they arc also, to a con- 
sidci-ahle extent, dependent on the sfi-aw or dried 
herbage of the corn-plants for theirwinter provender; 
and that of many other grasses, cultivated on this 
.account alone, is converted into 7ioi/ for their use. 
Hay, being cut and rajiidly dried whilst the plant 
is still full of sni>, contains more nutritions matter 
than the ripened straw of the cereals. Tlie most 
important perennial fodder gi-asses of Britain are 
Timothy, Fo.xtail, Cocksfoot, Tall Fcscnc, Meadow 
Fescue, and Hard Fescue. Perennial rycgrn.«s, 
under certain conditions, m.ay be added to the 
miinbcr. Tliey should be 'all represented in 
ordinaiy mixtures for seeding laud, down to per- 
niancnt grass. Italian ryegrass surpa-sscs the per- 
ennial in its power of yielding a lar^'c crop tinder 
favonrablo circumstances in a rotation. In the 
United States the best gra.'-scs are Tunothy, Red 
Top or Kliode Island Bent, M’liite Top, Orchard 
Gra.«s, and June Grass or Kentucky Bine Grass. 

Next to the grasses arc ranked the Legnniinos.a', 
aflbrding food for cattle in their seeds— n.s beans, 
peas, lentils, lupines, &c. — and in their lierliage, on i 
account of which many of them are cultivated, ns 
clover, Incenie, vetch, tnre.s, sainfoin, Ac. AVhen 
consumed green, tlie jnodiico of thc.so crojis is 
usu.ally termed forage or green forage. Some of 
them cuter also largelj’ into the composition of hay, 
heinjr cut and dried Vith the grasses along witli 
wliicii tliey have been .sown. Some of the Cnici- 
fene arc cultivated to .a eonsiderahic extent as 
forage-i>lnnts, cattle being fed on tlieir green herh- 
nge, althougli tliev arc not suitable for drying as 
fiMlder. Among tlicse are kale and cabbage, rajie, 
ike. 

In some parts of (he world c.attle are not 
iinfrenuently fed on the leaves of tree.s, as in the 
Himalayas, whore the leaves of difleront sjiecic.s of 
Arnlia, Grewia, elm, and oak arc chiefly cninloycd 
for thi.s purpose, and are collected, drico, and 
.stacked for winter fodder. In seasons of dionght 
in India cattle are kept alive on tlie green leaves 
and ]«)(ls of Acacia .mil Iiir/a dulcir. };ce Ci.ovi;it, 
Gr.\s-si:.s, Pasture, &c. 

FintllS, the term aiqflicd in Medicine to the 
mnriiinalian enihryo, especially in its more 
advanced stages. In tlie human subji'ot we usually 
-spo.'ik of the embryo at and after the end of tlie 
foiirlli month as a i'cetus. 

The Weight and length of the fietiis at full teini 
— liiue month — varies within considerable limits. 
Oliservatiori' on a very large nnnils.-r of eau" have 
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shown that this variety is related to several con- 
ditions — e.g. sex, race, number of previous preg- 
nancies of the mother, &c. Male children are froju 
8 to 12 oz. heavier than female ; children born in 
Britain are heavier by 3 or 4 oz. than those 
born in France, and first-born children are 4 to 6 
oz. lighter than subsequent ones. 

On an average the foetus at birth weighs fi'om 6i 
to 9 lb. But a healthy child may weigh as little 
as 5 or 5| lb. , and cases are on record where the | 
child has weighed 17J and 18 lb. Children under 
5 lb. weight at birth rarely live, and when they 
do are puny. The length of the foetus is 17 to 21 
inches, occasionally being as much as 24 inches. 

There are certain points in which the foetus at 
the full period differs anatomically from the child 
shortly after birth. The bony skeleton is very 
incomplete, cartilage occurring in the place of many 
bones. Indeed, complete ossification (viz. of the 
vertebra}) is not finished until about the twenty-fifth 
year, and the only bones completely ossified at birth 
are the minute ossicles of the ear. The difference 
between the foetus and the child in this respect is, 
however, only one of degree. 

During pregnancy a temporary organ, termed 
the placenta (popularly known as the after-birth, 
from its being thrown off shortly after the birth of 
the child), is developed on the inner wall of the 
uterus ( see b in the hgure ). This organ is mainly 
composed of vessels, and there proceeds from it the 
structure known as the umbilical cord, a, in which 
lie the umbilical vein, which conveys arterial blood 
to the foetus, and the two umbilical arteries, which 
return the blood to the placenta. This umbilical 
cord conveys these vessels to the umbilicus or 
navel. Before tracing the course of the blood 
through the foetus, we must notice the chief 
anatomical peculiarities presented by the vascular 
or circulating system before birth. 

( 1 ) In the heart we find a communication between 
the two auricles by means of an opening termed 
the foramen ovale. ( 2 ) In the arterial system we 
have to notice first the cluctxts arteriosus (seQ r in 
the figure), which is a large communicating trunk 
between the pulmonarj' artery, q, and the descend- 
ing aorta, s, s; and, secondly, the branches given 
oft by the internal iliac arteries, whicli go under 
the name of hypogastric as long as tliey are within 
the body of the fmtus, and of umbilical when they 
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the body of the fmtus, and of umbilical when they 
enter into the structure of 
^ (^'V the cord, are continued from 
Ifi foetus to the placenta, to 

MZ II which they return the blood 
which has circulated in the 
iM ' foetal system. (3) In the 

Ilf ml '’snous system there is a com- 

munication between the um- 
bilieal vein, c, and tlie inferior 
■wt vena cava, called the of«cri(s 

I ^ venosus, e. 

i f Pure blood is brought from 

m llj} the placenta by the umbilical 

M\\ If (n il vein, which passes through 

np M I p 1| 1 1 the umbilicus, and enters the 
O \a I'll liver, where it divides into 

M yA several branches, d, d, which 

distributed to that viscus, 
M the main tiunk or ductus 

k/I| “ venosus, c, passing directly, 
1 1 backwards, and entering the 
!> I !l I inferior vena cava, f. The 

^ 0 pure blood here becomes 

The Fcetal Circulation, mixed with the impure blood 
which is returned from the 
lower extremities and abdominal riscera, and is 
carried into the right auricle, h, and from thence, 

f aided by the Eustachian valve (which is situated 
etween the anterior margin of the inferior vena 
201 


cava and the auriculo-ventricular orifice, and is of 
relatively large size in the foetus), passes through 
the foramen ovale, into the left auricle, i. From 
the left auricle it passes into the left ventricle, k, 
and into the aorta, I, whence it is distributed by 
the carotid and subclavian arteries principally to 
the head and upper extremities, which thus receive 
comparatively pure blood. From the head and 
arms the impure blood is returned by the superior 
vena cava, o, to the right auricle ; from the right 
auricle it is propelled, as in the adult, into the 
right ventricle, p; and from the right ventricle 
into the pulmonary arterj^ In the adult it would 
now pass through the lungs, and be oxygenised ; 
but in the foetus it passes through the ductus arte- 
riosus into the commencement of the descending 
aorta, where it mixes with that portion of the pure 
blood which is not sent through the carotid and 
subclavian arteries. Some of this mixed blood is 
distributed by the external iliac arteries, u, u, to 
the lower extremities, while the remainder (prob- 
ably the larger portion) is conveyed by the hypo- 
gastric or umbilical arteries, t, to the placenta. 

From the above description we perceive : ( 1 ) That 
a considerable quantity of the pure blood from the 
placenta is at once distributed to the liver, which 
accounts for its large size at birth as compared with 
the other viscera. ( 2 ) That a double current meets 
in the right auricle, one stream, guided by the 
Eustacliian valve, passing through the foramen 
ovale into the left auricle, the otlier through the 
auriculo-ventricular opening into the right ventricle. 
(3) That the comparatively pure blood sent to the 
head and arms, as contrasted with the impure 
blood sent to the lower extremities, causes the 
relatively greater development of the former organs, 
and prepares them for the functions they are called 
upon to perforin ; the development of the legs at 
birth being slight as compared with that ot the 
head or arms. 

Almost immediately after birth the foramen 
ovale becomes closed by a membranous layer, and 
the ductus arteriosus and ductus venosus degenerate 
into impervious fibrous cords. The lungs, pre- 
viously to the act of inspiiation, are dense and solid 
in sti-ucture, and of a deep-red colour, and lie far 
back in the chest. Their specific gravity is greater 
than water, in which the}' (or portions of them) 
consequently sink, whereas lungs (or portions of 
lungs) that have respired float in that fluid. 

Although nine months is the normal period of 
foetal development in utero, it is possible for a 
foetus to survive though bom much within this 
period. When a child is bom in a state of develop- 
ment .sufficient to enable it to survive, it is said to 
be viable. A foetus bom at 4J months may give 
evidence of life, such as movement of limbs, 
attempts at respiration, &c., but of course cannot 
survive, and hence is not viable. Several instances 
have been recorded in which the foetus survived 
after biith at 61- months. At seven months | 
viability is established, and with reasonable care 
a very large proportion of children born at this time 
survive. Such children may become perfectly 
healthy and strong, both mentally and physically. 

It is said that Sir Isaac Newton was born at the 
seventh month. The French code fixes the longest 
limit of gestation at 300 days — a limit rarely 
reached, if ever. 

This article would be imperfect without a notice 
of the question — What constitutes live-birth ? This 
is a point on which the most distinguished obstetric 
authorities have differed : some holding that where 
there is muscular movement there is life ; while 
others maintain that where respiration has not 
been proved to have taken place the child was 
still-born. Amongst the most celebrated lawsuits 
bearing on this iiomt we may mention that of 
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Brook V. Kellock, tried in 1S61, in wliicli it -H-as 
decided that a cliild may live for some time after 
birtli and not breatlie, tlie absence of signs of 
breathing being held to be no proof of its being 
bom dead. It was given in evidence that there 
was pulsation of the funis after separation of the 
cord, and the beating of the heart was regarded as 
proof of live-birth. Hence we may regard it ns 
established in English law that respiration is not 
required to establish live-birth. Nor do the laws 
of France or the United States require that the 
child shall have breathed. In Scotland the law 
requires not only that the child shall have breathed, 
but that it shall have cried ; and in conformity 
with this law a child which lived, breathed, and 
died in convulsions at the end of half an hour was 
declared to have been bom dead. See Embry- 
ology, and other articles cited there ; Gestation, 
Pregnancy. 

Fog, or Mist. "Water vapour is always present 
in the atmosphere, and it condenses either as rain, 
mist, or fog when the state of saturation is rc.ached. 
In some cases dust-particles condense moisture from 
uon-saturated air, and this produces what is known 
as a (/ry fog. Condensation of moisture takes place 
on a drop more readily the larger it is (see CaI'IL- 
LAUITY), and e.xpcrimcntal proof has recently been 
given by .iVitken in support of the theory that no 
condensation can occur without tlie nresence of a 
nucleus. Such a nucleus is furnished oy the visible 
or inviaiblo dust-particles in the atmosphere. The 
amount of vapour present and the number and size 
of the dust-particles in part determine whether 
fog, mist, or rain will be formed, under given con- 
ditions of tcm]ieraturo and (iro.ssurc ; but the 
gathering of moisture into drops suiliciently large 
to fall as rain seems not to dciiend merely on the 
number and size of the p.articics on which con- 
densation occurs. When a stratum of warm, 
dii.sty air gets cooled, a fog may be produced. 
The great amount of .smoke-particles and dust- 
[larticie-s present in the air of large towns fumi.«hes 
the conditions, in_ certain .states of weather, that 
give rise to the intense fogs often prevalent in 
large citie.s. A morning fog disappears ns the tem- 
]>craturc rises, because of evaporation of the mois- 
ture from_ the nuclei. A fog is often produced in 
the evening over the surface of water or moist 
ground, because the air is suiliciently cold for con- 
densation of vaimur to occur. The fogs on the 
co.a.st.s of Nov.a Scotia and otiicr jilaces are caused 
by currents of warm air moving over cold water ; 
so also tlie fogs caused on tlie coast.s of Oregon and 
California by west and north-west winds. On the 
outskirts of an anti-cyclone fogs of immense bre.adth 
sometimes stretch for hundreds of miles lengthwi-ic. 
Aitken has pointed out that dust-particles arc 
probably ellicient in the production of fog or rain 
in another way bo.sidcs acting as nuclei. He 
bclievc.s that dust is a good absorber, and therefore 
a good radiator, of heat ; for ho has shown that, on 
equally cte.ar days, the sun’s heat is .strong if tlie 
number of particles per unit volume of the atmo- 
sphere is .small, but is wc.ak if the niimlicris large. 
Hence, when the suiks rays are withdrawn, the air 
Mirrotinding the particles is rapidly cooled, and it.s 
m<ii-.ture condem-es. 

Cloud.s, whether of fog, mist, or rain, though 
apparently .suspended in the air, arc in raality fall- 
ing w ith extreme slqwno.ss. The force which c.attscs 
dnqis to f.all their own weight, which is propor- 
tional to the cuho of their diameter. The force 
acting uptwards is the resistance of the air, which is 
projHirtionnI to the ilmmeter. lienee, if the dia- 
meter of a drop IsH'iinie-i of its original v,alue, the 
r> 'istap.ee is reshictsl to only of its value, while 
til-' wi.igiit Is'-omcs of what it was l*efore, and 
>■'.* the drop fall' far more slowly. 


One of the woret fogs on record, alike for its 
density and protractedness, occurred in London from 
the beginnin" of November 1S70 to the following 
February. The deaths for the six weeks ending 
February 21st were 1730, 1900, 2200, 3376, O-lOo, 
and 2016, the deaths in the fourth week being thus 
nearly double those of the first. Of all diseases 
the deaths from astluna were most directly inlltt-, 
enced in fatality by the fog In the first three 
weeks of 18S0, when London was largely cleared of 
fog, the deaths fell 30 per cent, below tlie average; 
but in the end of Januarj', when the fog again 
became severe, the deaths rose to 43 per cent, 
above the average. Bronchitis, pneumonia, pleurisy, 

I other lung diseases, and whooping-cough, though 
I not showing so strict an obedience to the varying 
density and peisistence of the fog, rose to a iiinch 
gieater fatality, the death-rate from bronchitis 
rising to 331 per cent, and whooping-cough to 
231 per cent, respectively above the averages of 
these diseases. Fogs are woret in the low-lying 
districts whicli arc on the lec-side of the city, with 
re.spect to the direction of the light drift of the 
wind at the time, and least felt in the higher dis- 
tricts on tiie wimiwnrd-side, the amount of sutreriiig 
and number of deaths being proportioned to the 
density and persistence of the fog. 

Fogsia, capital of the Italian province so named 
(formerly Capitanata), is situated in a district 
abounding in olives, vines, and other fniit-trccs, 76 
miles NW. of Bari % rail. It is a handsome, well- 
built town, with a cathedral, commenced in the 
Norman stylo in 1172, but partially' destroyed by' 
an earthquake in 1731, and afterwards rebuilt in a 
dilfercnt style. It is the most important mart in 
Apulia, nni a celebrated fair is held hero annually 


was a favourite residence of the Emperor TrcdencU 
II., and here died his wife, Isabella, daughter of 
the English king, John. 

Fog-siglials, audible wamings used on board 
ships, on tho sea-coast, or on railway.s, during fogs 
and mists, or at any other time when lights or 
ordinary daylight-signals arc not available. 

The commonest fog-signal on shipboard is the 
ringing of the ordinary timc-bcll at frequent infer- 
vnks, or striking the anchor with a hammer, together 
with the occasional discharge of musketry and 
heavy guns. TIicsc arc adopted, to prevent col- 
lisions, when ships are overtaken by a fog in tlie 
BritLsli ClianncI, or other places wlicrc sliiiqiing is 
abundant. The blowing of a horn, the heating of 
a drum, an empty ca-^k, ora gong, and varioii.s other 
unusual Bounds* are also adopted. Steamers and 
sailing-vesoels at anchor sound bells at intervals 
not exceeding two minutes; sailing-vc-ssels under 
wuigli sound a fog-horn, and steamers sailing their 
whistle. TIic.se sounds, however, only indicuto 
rudely the jiosition of the ship, and not the direc- 
tion In wliicli she is sailing. Many plans have 
been devised for a code of signals, ny wliicli the 
ilircctions north, sotifli, Ac. might ho indicated by' 
the varying length of each Bound, ortho intervals 
lictwcon tlie sounds of .a fog-hom or ivhi.'tle. 

iJritkh ships of war, when under .stcain, sound a 
jirolonged whl'-tlc, at intervals of not less than two 
minutc.s. M'hcn under sail, one hla-st with the fog- 
horn indicates that the vc-s-el is on .starlward tack ; 
two blasts in Micce"ion, that she is on the port 
tack; th'-'se are to he repeated at intenals of not 
le.vs than two minutes. Wlicn at anchor the hell 
is sounded instead of horn or v histlo. It is 
very de-sirahle tiiat some general cmlc of signala 
of this kind should Iw adopted for tho merchant 
si'n'ice ns well as the nnvv, and that it“ rccog- 
iiition hv the iii.aiine of all other nations should 
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1)6 procuved. The admiralty have such a code for 
the direction of a fleet of ships of war in thick 
weather, hut its application is limited to the 
navy. See Signals. 

Fo"-signals from the .shore are very desix'able, 
especially on a dangerous coast. Bells and guns 
have both been used for the purpose, but when a 
strong wind is blowing in towards the shore their 
sound is heard only at a veiy short distance put to 
sea. Consequently steam-wdiistles, and fog-horns 
sounded by compressed air, are being employed in 
their, stead. Fog-sirens, producing a sound after 
the manner described in the article SiKfcNE, are 
now largely in use, and are audible at a distance 
of from two to ten miles. 

The fog-signals used on railways are small’cases 
charged with detonating powder, and laid upon the 
rails. They explode loudly when the wheel of an 
advancing train comes upon them. They are used 
not merely in fogs, but in all cases of danger from 
obstruction of the line, or in other cases of urgency 
when a train has to be stopped without delay. 
Station-masters and railway police are furnished 
with them. 

Folir, a fertile island in the North Sea, off the 
west coast of Sleswick, to which it belongs. Area, 
28 sq. m. ; pop. 4150, Frisians by race, and princi- 
pally engaged in fishing and fowling. The chief 
town is Wyk (pop. 1063). 

Foil (Lat. folium, ‘a leaf’) consists of metal 
reduced to veiy thin sheets, intermediate between 
the extremely thin leaf metal, such as gold and 
silver leaf, and sheet metal. There are two dis- 
tinct classes of foil in common use — the foil which 
in tenuity approaches leaf metal, and the much 
stouter tinsel foil used by jewellers, and for theat- 
rical ornaments, &c. 

Tinfoil is made by rolling bars of tin down to fine 
sheets, which are further attenuated by being laid 
in piles and beaten with a wooden mallet. For- 
merly tinfoil was very largely used for the ‘ silver- 
ing ’ of mirrors, by amalgamation with mercury; but 
that process is now little employed (see Mirror). 
The chief consumption of tinfoil is now in connec- 
tion with the wrapping up of chocolate and other 
confectionery, and of tobacco and other products 
which must be kept from drying in the air. It 
is also largelj' used for lining small boxes and 
cases, and in the preparation of Leyden jars and 
other electrical apparatus. 

The bright foil used by jewellers and for theat- 
rical and other ornaments, under the name of 
‘tinsel,’ is made of copper, tin, tinned copper, or 
silvered copper. The last is now chiefly used by 
jewellei-s. 'The metal is rolled in a flatting mill, 
and the requisite brilliancy of surface is produced 
by finishing between burnished rollers and polish- 
ing. The various colours are produced by coating 
the white metal with transparent colours mixed 
in isinglass size. A similar varnish without 
colour is laid over the white foil, to prevent tar- 
nishing. The socket or setting in which a stone 
or paste is mounted is lined with the foil, which, 
by reflecting from the internal facets the light that 

asses through the stone, adds considerably to its 

rilliancy. The natural colours of real stones are 
sometimes heightened or modified by coloured foil, 
and factitious colours are thus given to the glass or 
‘ paste,’ as it is called, of >Yhich spurious precious 
stones are made. 

Foil. See Fencing. 

Foix, capital of the French department of 
Aribge, lies in a Pyrenean valley, 44 miles S. of 
Toulouse by rail. Of the ancient castle of the 
counts of Foi.x (1362) there remain only three 
towers, all dating anterior to the 15th centmy. 
The town has iion and steel works. Pop. 5860. 


Foix, an old French family, which took the title 
of count from the district of Foix (now the depart- 
ment of Arifege), in the south of France. The first 
who bore the title was Roger, who died in 1064. 
Roger Raymond accompanied King Philip Augustus 
to Palestine and distinguished himself at the taking 
of Acre. Afterwards, on his becoming an adherent 
of the Albigenses, his estates were confiscated by 
Simon de Montfort. He was a patron of the 
Provencal poets, and died in 1223. The next suc- 
ceeding counts held their lands of the king of 
France ; they were principally engaged in waging 
a feud against the House of Armagnac, and in 
fighting for the French king in the English ware. 
Gaston III. (1331-91), called, on account of the 
beauty of his person, Phoebus, was noted for his 
knightly love of splendour and military prowess. 
For his assistance to the king against the English 
in 1345, he was made governor of Languedoc and 
Gascony. In 1356 he took part in a crusade against 
the heathen Letts of Pmssia, and in 1358 rescued 
certain members of the royal family out of the 
hands of the Jacquerie insurgents. On being sup- 
planted in the governorship of Languedoc by the 
Due de Berri, Gaston maintained his position by 
force of arms, and defeated the duke at Revel. He 
left a work on hunting, Miroir de Ph6bus, whose 
bombastic style became a byword (faire du Phth^is). 
After his death without children, in 1391, the 
estates and title went to a collateral branch of the 
family. Gaston IV. rendered good service to Charles 
VII. in his wars against England. In 1455 his 
father-in-law', Jolin 11., king of Navarre, named 
him his successor, and the French king invested 
him with the seignioiy of Carcassonne and the 
countships of Roussillon and Cerdagne. He died 
in 1472, when the family possessions were again 
divided. His grandson, (Saston (1489-1512), whose 
mother was Marie d’Orleans, sister of Louis XII. of 
France, received from his uncle the title of Duo de 
Nemours in 1505. In the Italian ware Gaston dis- 
played such brilliant genius and bravery as to earn 
the title of ‘ 'Thunderbolt of Italy.’ He twice over- 
threw the Swiss, at Como and Milan (1511); chased 
the papal troops from Bologna ; seized Brescia from 
the Venetians; and won the battle of Ravenna over 
the Spaniards, 11th April 1512, in which, however, 
he fell, at the early age of twenty-three. On his 
death the estates and title went to the king of 
Navarre. Finally Heniy IV. of Navarre attached 
the county of Foix to the French crown. 

Fokshani, a town of Roumania, near the 
border-line between jMoldavia and Wallachia, is 
situated in the former province, on the MilkofT, a 
tributary of the Sereth, 123 miles by rail NE. of 
Bucharest. There is a considerable river trade with 
Galatz, especially in grain. Near Fokshani the 
Turks were defeated by the allied Austrians and 
Russians on 1st August 1789. Pop. 25,290. 

FoMvar, or Dun.4-Foldvar, a town of Hun- 
gary, and a steamboat station on the Danube, 48 
miles S. of Pesth, with sturgeon-fisheiy, vinej'ards, 
and manufacture of matches. Pop. (1881) 12,720. 

Foley, John Henry, R.A., sculptor, was born 
in Dublin, 24th Ma 3 ^ 1818, became a student of 
the Royal Academy in 1835, and first exhibited 
in 1839. His ‘Ino and Bacchus’ (1840) attracted 
much notice, and was followed hj' a succession 
of admirable classical and ideal works, includ- 
ing ‘A Youth at a Stream,’ ‘ Caractacus,’ and 
several excellent subjects from Shakespeare. The 
most noteworthj’ feature of his work, however, was 
his careful and artistic execution of his statues and 
busts, which included the Hampden and Selden 
figures in St Stephen’s Hall, Westminster; Gold- 
smith, Burke, and O’Connor, in Dublin ; and the 
equestrian statues of Lord Hardinge and Sir James 
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Outram, for India, which rank among tlie finest 
crmcstrian sculptures of modem times. Tlie statue 
of the Prince Consort for the Albert Memorial is 
also Foley’s work. He died August 27, lS7i, and 
was buried in St Paul's Cathedral. 

Fol'iror^, an Italian poet who flourished at the 
end ot the 13th centurj', the dates of whose 
birtli and death and the incidents of whose life are 
unknown. He wrote a number of sonnets, all of 
which have been translated into English bj- Dante 
Kos.<-etti and Mr J. A. Symonds. Their poetic 
merit is far from contemptible, and they we par- 
ticularly interesting from the vivid light which they 
throw on Italian society. Their prevailing tone is 
one of refined epicure.anism, and their style is mainly 
remarkable for aflluence of imager^'. ‘ Every line,’ 
says Jlr Symonds, ‘presents a picture, and each 
jiicture has the chann of a miniature fancifully 
drawn and brightly coloured on a missal marge.’ 
See Rossetti’s Dante and his Circle (1874), and 
Kavone's Lc Rime di Folgore (Bologna, 18S0). 

Foliation, a term restricted by Danvin, and 
subsequently by geologists, to the alternating and 
more or less parallel layers or folia of difl'erent 
minoralogical nature, of which the ciystalline 
sehist.s are composed. It difiers from Cleavage _{ <j. v.), 
which is applied to certain superinduced divisional i 
planes that render a rock fissile ; and from lamina- I 
tion, in which the planes of separation in a rock 
arc the result of deposition in successive layers. 
The folia of a schistose rock may be composed of 
only one mineral, but most commonly they consist 
of Iwo or more ; they are conspicuously lenticular, 
thickening and thinning out, and reappearing after 
an interval on the same or a dilieront plane. These 
alternately lenticular folia arc usually more or less 
closely welded or felted into each other, so that 
they are not readily separable; and they frequently 
pre.'-ent the appearance of being puckered or 
crumpled. Tlie ciystalline texture and the foliated 
eharaclcr of the schists dL«tinguish them at once 
from any ordinary bedded ‘fragmental rock.’ 

Foligno, a town of Central Italy, on the Topiiio, 
2o miles SE. of I’erugia. The town has a modern 
appearance, and possessc.s a cathedral and several 
churches. Tanning, paper-making, the manufacture 
of sugar confectionery, and the cultivation of tho 
vine and of silk are c.arricd on. The town was 
dcstioycd by the people of I’enigia in 1281, and in 
IS.'!,'! it .suficred seycrcli' from an earthquake. In 
1439 it became subject to the pope. Pop. 8753. 

FolltC.S, M.vrtix, English antiquary, honi in 
London on 29th October 1090, died oir28th June 
n.'il, is known by two books on English coins — 
jl Table of Lnqlish Gold Coins (1730), and A 
Talk of English Silver Coins (1745). He was 
a nicmhor of the Royal Society (pre-ident in 1741), 
of the Society of Antiquaries' (prc'-idcnt in 1750), 
and of the Pari- Academy of SciencO'<. 

Folke.sfouc, a immicipal Ixirongh, se.a]iort, and 
bathing-place_ of Engl.and, on the coast of Kent, 

7 mill's W.SW. of Dover, stands on uneven gronml 
at the foot of a range of hills and up their slojies, 
the oldest nart lying in a narrow valley, crossoil by 
a fine rauw.ay vi.aduct. Tiic town lias rapidly 
evtended and imprmed since the o]>oning ot the 
Souih-l.astern R.sihvay, and of a dailv service of 
Steam-packcls to Boulogne. Pop. (1871) 12,C9I ; 
(Iksl) 18,810. Fo!la“-tam! unites witli Hvthe in 
T.ciuniing one member to pruliamcnt. Theliiirlioiir 
much u-c<! by Kiats employed in the lierring 
and jn.acketel fi-.lieric''. In tho vicinitv arc tlie 
rcin.T.ins of Rom.an (mtrenehiin nt'-. Here Harvey, 
the dbwncrcr of the circulation of the blocHl, wlus 
birii in 157.H, 

1 ',^ the tmhlh- land of the nation in old 

l.ngU'h titu'.'-i, what ri niainssl to the nation over 


and above what ■ was possessed by individuals, 
families, or townships. It wius under the control of 
the king and witan, and, after England was consoli- 
dated into one kingdom, was very large. But it was 
always diminishing, portions being granted to indi- 
\iduals for scrvice.s rendered,, and to the church, 
See. ; tho land so alienated from the public became 
Boclaud (q.v.). Portions were also granted tempor- 
arily to individuals for fixed services, and became 
practically hereditary. Under the Kormans tho 
kin" bcclime supreme in the disposition of the 
public lands, which became merged in the iirivate 
property of the kings. The distinction has been 
recently restored, and what are now called Croum- 
lands (q.v.) still represent the old Folkland of 
England. See Stubbs’s Constitutional Eistorr/, and 
the article L..OtD, 

Folldorc, a term first suggested by AV. J. 
Thoms in 1840 {Athcnccum, Aumist 22, under his 
well-known signature ‘ Ambrose JMerton ’ ) to derig- 
natc what was then for the first time becoming 
a subject of wide popular interest, considered as 
a department of the study of antiquities or arclmj- 
ology, and embracing everj'thing that related to 
ancient observances and customs, to the notions, 
beliefs, traditions, superstitions, and prejudices of 
the common people. Folklore, ns understood by Mr 
Thoms, had indeed been observed and noted by 
countless writere from the Father of History down- 
wards ; the Gentleman’s Magazine in the 18th cen- 
tury, and, in the 19th, his own well-known journal 
Aktes and Queries ( instituted 1851 ) being invaluable 
repositories of sucli observed facts ; but it was not 
till after the beginning of the 19th centuiy that 
the value of folklore for the elucidation of tho 
social history of mankind had become apparent to 
thinkers, and its systematic study been Boriously 
begun. Nor had there been wanting special col- 
lections of detached facts, veiy varied in quality 
but all of precious value now, by curious aiiti- 
quaries, as John Aubrey in his Mis'ccllanies (1C9G), 
or by speculative original thinkers, ns Sir Thomas 
Browne in hi.s Pscudodoxia Epidemiea (1C40). The 
former disens.^ed in a gossiping manner such 
matters .as omens, dreams, corpse candles, .and 
second-.sight ; and another work by the s.ame 
credulous author, llcmaincs of Gcntilisme and 
Judaisme (cd. by James Britten, 1881), ‘did not 
di.sdain to quote ’ a multitude of ancient customs 
which would otherwise have been forgotten, and 
which have proved to be a precious mine for later 
and more scientific students. Tho Rev. Hemy 
Bourne published at Newc.astic in 1725 his Anti- 
guitates Vulgnrcs, or the Antiquities of the Common 
People, valuable chiefly for its record of old jiopular 
customs connected with the fcast.s of tho church ; 
and at the s.ame city .lohn Brand puhlkhcd in 1777 
the first edition of his famous Observations on the 
Popular Antiquities of Great Britain. This work, 
ns sub<-cqucntly enlarged by himself, partly fiom 
the stores of miscellaneous facts of folklore collected 
in Sinclair's Statistiral Account of Scotland (1791- 
9.5), and thorou"hly revised by .“sir lleniy Ellis in 
1813, ill arranged as it is, remains the richc.st of siich 
storehouses of folklore as formerly — of inaterial-- 
for folklore eji now — nndcrslood. "(If other Isioks 
containing similar records more or he-s valuable of 


detached fact.s, it may be enough here to name 
Strutts Sj^rts and Pastimes of the People of Eng- 
land (1801): Honc’.s Evenj 'Dag Bool: (I8'2C-27), 
Table //W.- ( 1 .S27-2.8 ), ami Vear Bool: (ihlEI} ; and 
Chambers'.s Buol- o f Dags (1803). 

Me.antimo the reawakening to natural poetry, 
and to the beauty of free emotional expre.---ion in 
literature, which' lay at the foundatiim of what 
it i. ii'ua! to o.all Rdmantici*-ni, had already Iw-guii 
even in the I8th century, and the pubik-.ation of 
I’ercy's Jieliijues of Ancient Englith J'oelrg ( I70i)l 
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had given a powerful impulse to Scott and others 
in England, to Herder, and to Arnim and Bren- 
tano in Germany, who found lying to hand a rich 
wealth of traditional poetiy, the poetic value of 
which they fortiinatelj’- had the eyes to see. 
But the study of folk-songs really began with 
Scott’s Minstrelsy of the Scottish Border (1S02-3). 
It was perhaps an advantage rather than a dis- 
advantage that the first worker in this new field 
was hut the folklorist unawares and mere gi-eat 
poet and romancer of genius that he was; for 
our folk-poetry would never have enriched and 
permanently influenced all later English litera- 
ture hut for its own intrinsic and genuine 
poetic quality, any more than our detached 
folklore facts would ever have risen above the 
dignity of the whimsical pastime of an idle hour 
hut for their inherent though unsuspected faculty'- 
for throwing light backwards upon the history 
of human ci\'ilisation. And it is fortunate for ns 
that we have had before us a succession of anti- 
quarian students with curiosity enough to note and 
preserve things strange for their own sakes— -facts 
merely half-understood or entirely misunderstood, 
hut yet to he co-ordinated and systematised by 
later a^s after a really scientific spirit had been 
horn. The spread of book-learning and the in- 
evitable diffuston of rationalistic ideas, the levelling 
of the ancient social distinctions, and the creation 
of totally new industrial conditions transplanting 
the people from the customs and ancient liabita- 
tions of their fathers have stopped short the curTcnt 
of popular belief which has flowed traditionally 
down in undisturbed hut ever- widening stream from 
■the mists of obscure antiejuity, and turned its 
waters, lich with the fertilising faculty of imagina- 
tion, to overflow new fields witlrin the vast vistas of 
science. Popular traditions began to be valued 
duly just as they began to decline and disappear ; 
but fortunately a plentiful crop had been gatlierecl 
and put into writing beyond the risk of oblivion 
before the growing disfavour for eveiything super- 
natural but religion itself, and the impatience of 
anythin" beyond the range of the practical and 
the profitable, had stripped our people of every- 
thing they had received from their fatheis. 

Yet the task of the folklore-collector even in 
England is not at an end, though the conditions 
uncler which he has to work are materially 
altered ; for countle.ss ancient notions still survive, 
altliough in strangely altered form, and although 
our citizens fondly imagine in all the pride 
natural to a little learning that all old things 
have been put away, and that all things have 
become new. The most consciously rational mind 
is ever unconsciously swayed by impulses and 
habitudes, the origins of which are so obscure 
as to be entirely unknown and even unsuspected, 
but which weigh inesistibly though impercep- 
tibly upon it. Yet these are the real springs 
of thought and the ultimate motives of character 
and conduct, so powerful is the effect of hereditaiy 
impressions upon man, so weak compared with it 
is even the influence upon tlie individual of the 
immediate environment in which he breathes. At 
no stage in human history is there ever a violent 
disruption from the preceding : society, like time 
itself, innovateth greatly but quieth", and by degrees 
scarce to be perceived. And, just as the biologist 
reasons back step by step from ascertained and 
verifiable facts to the most obscure and mysterious 
phenomena of life, so the scientific student of folk- 
lore co-ordinates the results of observation and 


experience, and builds them into a unity in a sys- 
tem that transcends the sphere of archoeology and 
even anthropologj' itself, and forms an integral 



to indulge {he dream that his studies will supply 
some of the stones with which this stupendous 
temple may yet be built, he must not forget that 
to his generation belongs only the task of accumu- 
lating these materials, and that the building itself 
must be left to the larger generalisations of future 
ages. Meantime such works as Mr E. B. Tylor’s 
Primitive Culture^ (1871), from a wide comparison 
of the essential identities and analogies between 
European and savage customs and superstitions, 
and Mr G. L. Gomme’s Folklore Belies of Early 
Village Life (1883), , from a close observation of 
the affinities between our own village and home- 
stead customs with those of other lands, have 
shown us what large and significant constmetive 
results may already be attained with the evidence 
we possess. It is the peculiar merit of IMr Tylor 
to have demonstrated the evidential value of such 
survivals of more or less savage earlier states 
of society as still exist among us to reflect light 
upon the past. ‘Survival in culture, placing all 
along the course of advancing civilisation way- 
marks full of meaning to those who can decipher 
their signs, even now sets up in our midst primeval 
monuments of barbaric thought and life. Its in- 
vestigation tells strongly in favour of the view that 
the European may find among the Greenlanders or 
Maoris many a trait for reconstructing the picture 
of his own primitive ancestors. ’ 

Just as the science of archreology has been labori- 
ously built up out of the i-elics of old races that 
have been brouglrt to light, so the task of the 
folklorist is to construct the philosophy of mmi- 
tive man from its still-surviving relics. These 
linger longest among the least progressive peoples, 
and it is in their superstitions and stories, whether 
in their native irrationality or as rationalised by 
a shallow philosophy, that the student nill find 
the richest and most plentiful materials. He 
must not confine his pursuit of analogies to 
the experiences of merely Aiyan or yet Old- 
World races, for in the sunivals to be seen in 
the religious rituals and ceremonial traditions of 
the most civilised peoples he will find things abso- 
lutely identical with the beliefs and customs of 
present-day savages in Africa oi' the South Sea 
Islands. He will find in the most advanced a 
basis of absolute irrationality, or things believed 
in just because they are irrational — a process that 
gives a singular strength even to minds within the 
range of the highest religions ; and this he will find 
it impossible to explain satisfactorily by other 
principles than those he applies to parallel and 
analogous irrationalities in Samoa or Zululand — 
there, however, neither iirational nor anomalous, 
but perfectly explicable in harmonj' with the uni- 
vensallj' accepted philosophy of life. Indeed, the 
wider the study applied to the social historj’ of 
man, the more absolute becomes the certainty of 
the substantial uniformity in the working of the 
human mind under the same physical conditions 
everywhere. The civilised man preserves the fact, 
or the shadow of the fact, from the conservatism 
natural to man ; the savage is more philosophical 
in his unconscious irrationality, and preserves the 
reasons for it .also. Neither identity of race, nor 
community of origin, nor conscious borrouing need 
be postulated here ; this theoiy is firmly based 
upon the elemental law of human nature — that the 
minds of men at parallel levels of culture are eveiy- 
where substantially the same, and develop naturally 
along the same lines in that gradual progress up- 
wards, which is ever in movement, though ever 
differing in degree. The fundamental bases of 
popular beliefs then are everj-where the same : 
what is due to the particular race is the par- 
ticular development of the belief. Gods, who are 
mere magnified men, capable like them of being 
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jiiflncnced bv magical powers, and not more supe- 
rior than men themselves to transformation into 
human and bestial forms; spiritual existences 
wliich pcn-ade all nature, animate and inanimate 
alike, adding the human attribute of person- 
alitv to all visible objects; ghost-souls surviving 
in sliadouT form beyond the grave— these are 
tlie fundamental assumptions of all mythologies, 
and the essential foundations of the religion of all 
men. W’liat race adds is the particular poetical 
form and colour with which the human imagination 
clothes its shadow.s. It is the peculiar ment of Mr 
Andrew Lang’s contribution to the science to have 
elucidated this explanation with such felicitous 
wealth of illustration as to have made it the 
accepted working liypothcsis of most modern 
mytuologists, who are often grouped together as 
forming the anthropological school. It may be 
said that to him more than to any other scholar is 
due tlie widespread belief in the substantial iden- 
tity between tlie most irrational and rudimentary 
mjrihologies and those of the Greeks, Scandi- 
navians, and Hindus, however disguised or adorned 
these may be in the poetical accretions of succes- 
sive generations of culture. His brilliant polemic 
has brought over most of the avaverers into his 
c.amp. 

Here, before going further, the reader ha,s a right 
to demand that the relations between folklore and 
mythologj’ should be set fortli. The fonner will 
sh'ortlv be defined at more length ; here it maj' be 
onougli to say that mythologj' is properlj' the 
special science which treats of niyths or legends of 
cosmogony, of gods and lioroo.s. ‘A myth em- 
bodies in human form primitive man’s concep- 
tion of a non-human action.’ It, again, is .sharjuj' 
ditrerentiated from religion, which, at its lowest, 
involves the coneeiition of visible or invisible .super- 
natural powers ascending into the range of tlie 
divine, whether beneficent or maleficent to man, 
and early concerned in c.stabli«hing mor.al relations 
with linmanitj', the maintenance of which it regu- 
lates by a postulated sj'stcm of rewards and jmn- 
i-hiucnts, distributed hero or hereafter. AVith its 
beginnings, whether duo to an original divine 
tmdition, or to the innate senses uitminis—n neces- 
sitv of man'.s complex nature— or to man projecting 
s'lbjeclivclj' his own shadow upon the mists of the 
unknown, and receiving it again unconsciouslj- as 
an objective cllicicnt cause, neither mythologj-'nor 
folklore has to de.al. Nor m.av the last t\vo be 
confounded .as synonvmous. ‘At the most it can 
be urged,’ says ilr Alfred Nutt ( Folhlorc Journal, 
vol. li. issi, p. 31o), ‘that folk-belief and com- 
]iar,ative mytbolngj' touch each other at a gre.at 
many points, a fact which bj’no means necessitates 
the confounding together of'tlie two studic.s. The 
lelation lictwecn them maj' be stated thus : All, or 
ne.irlj' all, the facts of cmiiparative mythologj- arc 
to lie found in folk-liclicf in solution ; a great I'nanj' 
Lets of foll;-l>elief are to be found in coinjiarativc 
iiiythologj'_ cruslallisril. The facts arc c.sscntiallv 
the same in iKith c.ase®, but the one stndj- deafs 
with them at one, the other at another stage. It 
is when they bavc_ become at once rigid and sj-s- 
l-pnati*.(s] hy p.as-ing through the hands of an 
hiemrcbical class, \-et c.ap.able of development by 
f.'.lling umler the artistic intluencc of the craftsman 
and the philosophic influence of the thinker, that 
comparative nu'tbologj- bro: to do with them ; 
lu foro thf-ii thev are hut a iiorlion of folk-liclief. 
riie two studies thus go hnnd in hand, ami cannot 
I-' cam(<l (.n at all without {H’rr>ctual reference 
fiow one to the other.' 

Ih-Lm the rise of the nnihmjfological .“chool the 
jci'v.aiting mt-iho-l of explaining mj-thology was 
*be jTsults gained by comp.aralive 
1 lUloi.igy. lint long Wfore this attompis of 


various kinds 'at its explanation had been made, as 
allcgorisations of plij-sical or ethical tnitlis, and 
even of biblical narratives ; or a-s rationalisations 
of liistorical facts, culminating in the elaborate 
theory of Euliemerus — to be strangelj- and in- 
geniouslj' revived under a new form in our own day 
by Herbert Spencer. The philological method is 
now usually associated witli the venerated name of 
Professor hlax Miiller, but is snbstantiallj- the 
same as that tanght bj- the great fathers of modern 
folklore and almost of modem pliilologj- alike, 
Jacob and Wilhelm Grimm, and carried further hy 
Adalbert Kuhn, Briial, and manj- other scholars. 
The modem science of language carlv in the present 
centurj' established the unity and riomogeneitj- of 
the Ai'yan speeches, and from this Grimm, Knlin, 
Max Midler, IDeGnbematis, Dasent, and Cox, find- 
ing a vast siniilaritj- in the mythologies and 
popular beliefs of the peoples witliin tins- range, 
passed on to an assertion of an equal unity and 
homogeneity in their traditional lore. jlj'tlis 
were explained ns due to a disease of language— to 
an assumed excessive figurativeness of phraseology 
iiractised hj- the common ancestors of the Aryan 
family-, the proper meaning of which was lost hj- 
later generations, w-ho yet went on using the 
phrases after the real meaning had been forgotten. 
Still more, the old terminations expressive of 
gender became confounded with significations of 
sex and iiersonalitj-. From what has been said 
before it will be nnder.stood that this explanation 
is not maintained in the present article, but its 
further discussion falls to the article Mythology. 

The modem folkloiist, while gratefully accepting 
the rcsnlt.s of the philological scliool so far ns tlieso 
go, insists on caiTving liis inquiries infinitelj- 
further than thev diet, and claims that savages and 
savage customs should ho interjircted by themselves, 
and not by the traditions of peoples with whom 
tlioy have neither linguistic nor ethnological aflini- 
ties. The first two generations of folklorists have 
made a vast contribution to the science from the 
evidence oflered within the Indo-European fnmilv; 
the third lias extended its borders to embrace tno 
native Australians, the Zulus, Hottentots, Maoris, 
South Sea Islanders, Red Indians, and Eskimo ; 
and already the library- of folklore and folk-tales 
nctnally extends to thousands of volumes. 

Firsdi in importance of these is still the earliest, 
the Kinder- vnd Uaus-Marchen (1S12~I4) of the 
brothers Grimm. The stories in the first two 
volnmc.s of this wonderful work were collected 


■with a .spccial gift of ston'-tclling. The Grinim.s’ 
method of editing may stifl ho taken ns his canon 
bj' the collector : ‘ Our first aim in collecting these 
.stories has been exactness and tnith. M c have 
added nothing of onr own, have cmhcllished no 
incident or feature of the story, hut have given its 
sulrslance just as we ourselves rcccivtsl it. It will, 
of course, lie understood that the mode of telling 
and carrying out of particular details is prinoipallj- 
dne to us, bnt wc have striven to rcf.ain cveiytliing 
that wc knew to be cbarnctcrisUc, that in this 
re,«pect_ also we might leave the collection the 
inanj--sidedno.sH of nature. For the rr.st, every- one 
cng.agcd on a work of this kind will know that this 
cannot ho looked on as a careless or indiirerent 
method of collection, Imt that, on the contrary, a 
c.are nnd_ skill which can only bo gained by time 
nre_ required to distingnisb tb’c version of the stoiy 
wliieh is simpler, purer, and yet more eonqileto in 
itself, from tlie fa1sific<l one. 'Whenever we found 
that varying stories eoinpletcd e.'ich other, and that 
no contradictory jiarts had to ]«• cut out before 
they- could Iw joined togeiber, wc have given them 
as one; but wlien they- diflereil, we have given the 
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preference to that which was the better, and have 
kept the other for the notes.’ 'VVilhelm Grimm, 
writing in 1850, says : ‘ How unique was our collec- 
tion when it first appeared, and what a rich har- 
vest has sprung up since ! At that time people 
smiled indulgently when w’e asserted that thoughts 
and intuitions were preserved in these stories, the 
origin of which was to he sought for in the dark- 
ness of antiquity.. Now this is hardly ever denied. 
Stories of this kind are sought for with full 
recognition of their scientific value, and with a 
dread of altering any part of their contents, 
whereas formerly they were only regarded as 
worthless amusements of fancy which might be 
manipulated at will.’ Grimm’s Deutsche Mytlio- 
logie (1835) is still unequalled in the range of its 
erudition and in the systematic thoroughness with 
which the mythology and superstitions of the 
ancient Teutons are traced back to the dawn of 
direct evidence and downwards in decay and 
diminution to the popular tales, traditions, and 
phrases in which they still unconsciously survive. 
These two works of Grimm created a school, whose 
abundant labours later folklorists have entered 
into, while they have enlarged the horizon of 
the science, because the stamp of soundness and 
sufficiency so far as it goes is impressed on all the 
work of Grimm and his successors, of whom, in 
Germaiw, the most eminent were Kuhn, Mann- 
hardt, J. W. Wolf, and W. Schwartz. 

Elsewhere, Gastrin and Lonnrot devoted them- 
selves to Finnish mytholo^' ; AshjSrnsen and Moe 
collected the Norse popular tales ; Schiefner and 
Jiilg, those of the Mongolians and Tartars ; Hyt6n- 
Cavallius and George Stepliens, those of Sweden ; 
Afanasief, those of Russia ; Haltrich, of Transyl- 
vania; Kreuzwald, of Esthonia; Von Hahn and 
B. Schmidt, of Greece and Albania; Arnason, of 
Iceland ; Rink, of the Eskimo ; Bleek, of the Hot- 
tentots ; Calloway, of the Zulus ; J. F. Campbell, 
of the ivest Highlands of Scotland. The study of 
these tales involved the study of the customs im- 
bedded in them, and ere long a plentiful crop of 
books appeared devoted to the preservation of popu- 
lar proverbs, customs, rhymed riddles, and tlie like, 
among which a place of distinction is due to the 
Fairy Legends and Traditions of the South of Ire- 
land (1825), by T. Crofton Croker; the Popidar 
Rhymes of Scotland (1826) of Robert Cliambei's; 
The Nursery Rhymes of England (-1842) and the 
Popular Rhymes and Nursery (rafes(1849) of Halli- 
well ; and that not merely for the early date of 
their issue, but for their own intrinsic merits also. 
The great development of oriental studies that has 
marked the 19th century has opened up to tlie West 
through literaiy channels those vast treasuries 
of eastern story from which many believe, as will 
be seen, tliat all our own traditional folk-tales were 
originallj' drawn in ancient ages. Max Muller’s 
essays revealed to Englishmen a new world of 
undreamt-of affinities, and the combined charm of 
their literary grace, wide learning, and rare powers 
of exposition converted every reader to a theory 
which, as has been seen, is only now being dis- 
placed by another with a sounder basis of real philo- 
sophy and fact. Since then tlie study of folklore 
has become fashionable, indeed almost an article 
of patriotism, and societies have been formed in 
most countries to further its study. Of these the 
most important is still the Folklore Societ}’^ of 
England, established in 1878, with a sufficiently 
wide programme, ‘ having for its object the preser- 
vation and publication of popular traditions, legend- 
ary ballads, local proverbial sayings, superstitions 
and old customs (British and foreign), and all 
subjects relating to them.’ It numbere within its 
ranks most of tlie working folklorists of England, 
and has through its official organ, the Folhlore 


Record, monthly until its fifth volume, thencefor- 
ivard quarterly under the new title of the Folklore 
Journal, made numberless contributions of the first 
importance to the science; while it has also dis- 
tributed special treatises to its members so valuable 
as Professor Comparetti’s Researches respecting the 
Book of Sindibad, Calloway’s Zulu Niirscry Tales 
and Religious System of the Amazxdu, and an 
enlarged re-issue of Hendereon’s Notes on the Folk- 
lore of the Northern Counties of England and the 
Borders. The last and Miss Charlotte S. Burne’s 
Shropshire Folklore { 1886 ) are still the best books we 
have devoted to a particular district of our countT 3 \ 
The South African Folklore Journal (1879-80) died 
untimely in its second volume. There is stronger 
promise of life in the American Folklore Society, 
instituted at Cambridge, Mass., early in 1888 : (1) 
For the collection of the fast-vanishing remains of 
folklore in America, viz. : (a) Relics of old English 
folklore (ballads, tales, superstitions, dialect, &c.); 
(h) lore of negroes in the southern states of the 
Union; (c) lore of the Indian tribes of North 
America (m 3 'ths, tales, &c.); (d) lore of French 
Canada, Mexico, &o. (2) For the study of the 

general subject, and publication of the results of 
special studies in this department. Alreadj’ its 
journal lias amplj' justified its existence bj' a series 
of articles of sinking originality and value. In 1878 
was founded in France bj' H. Gaidoz and E. Rolland 
a folklore journal of the ver 3 ' highest class, the 
p’ell-known monthly paper Mtlusine, which was 
intemipted after a year, and not resumed till 
1884. In the year 1885 was formed the Soci6t6 
des Traditions Populaires, whose organ, the Revue 
des Traditions Populaires, has appeared monthly 
since the beginning of 1886. Yet a third French 
monthly is La Tradition, commenced in 1887. 
Meantime man 3 ’’ special books have been pub- 
lished in France upon departments of folklore, 
and especially noteworth 3 ' are two admirable series 
of books : ( 1 ) Les LitUratures Populaires de toutes 
Ics Nations: Traditions, Ugendes, contes, chansons, 
proverhes, devinettes, superstitions (29 vols. up 
to 1889), embracing books devoted to Upper and 
Lower Brittan 3 q to ancient Eg 3 ^pt, Gascony, Nor- 
mandy, Picard 3 ', the Basque counti^q Corsica, 
Al.sace, North-west Canada, Mauritius, Asia Minor, 
and the Vosges district; (2) Collection de Contes 
et Chansmxs Populaires (14 vols. up to 1889), 
including the stories of the Greeks, Portuguese, 
Albanians, Kabyles, Slavs, Indians, Arabs, French, 
Senegambians, Corsicans, ancient Provencals, Ber- 
bers, and Egyptian Christians. So widely popular 
have folklore studies become in France that a 
special congress of its students was held at Paris 
dui-ing the great Exposition of 1889. Of the more 
eminent folklorists of France ma 3 ' merety be 
named Gaidoz, S6billot, Luzel, Blad6, A^nson, 
Cosquin, Pu 3 'maigre, Camo 3 % Leger, and Rolland. 
In Gei-many again, since the time of Grimm, the 
continuity of the study has been unbroken, some of 
the more illustrious in the chain of names being 
Benfe 3 ', Steinthal, Milllenhoff, Rochholz, Simrock, 
Zingerle, Felix Liebrecht, Reinhold Kohler, Bastian, 
Veckenstedt, &c. The last founded in 1889 the 
monthty Zeifschrift fur Volkskunde. Benfe 3 ’’s 
Orient und Occident lived onty from 1862 to 1866. 
Vollcskunde, an organ for Flemish folklore, was 
founded in 1888 ; Wisla, for Polish, in the same 
3 ’ear. 

In Ital 3 ' among the chief names are G. Pitrb and 
S. Salomone-Marino," joint-directors of the well- 
known quarterl 3 ’, Archivio per lo studio dellc Tradi- 
zioni Popolari (commenced in 1885) ; the former 
the author of more than forty folklore books and 
papers, and the indefatigable editor of the Curiosita 
Popolari Tradizionali (6 vols. up to 1889), as well 
as the Bibliotcca dellc Tradizioni Popolari Sieiliane 
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(IS vols. 1870-S9), covering with splendid fnllness 
even- department of the folklore of Sicily. Two 
other jonrnals are Giamhatlista Basile (cstab. 
18S3) and Calnhria (ISSS). Other scholars who 
have made solid contributions are F. Sabatini 
(editor of Folklore, a monthly started at Rome, May 
tSS9), Coniparetti, Imbriani, Visentini, Bernoni, 
Laura Gonzcnbach, Finaniore, Nigra, Prato, Graf, 
.Miss Bush, and Professor Crane. The Canti e 
Jloccniiti del Popolo Ilaliano, edited by Coniparetti 
ami D'j\ncona, already fill eight volumes (1871-^9). 

In Spain we liavo the Btblioicca dc las Tradtcioncs 
Popidarc^ Espanolas (11 vols. 18S4-SC), under the 
intciligent directorship of Antonio Machado y 
Alvarez. 0 thcr publications are the already extinct 
Boldin Folldorico Espaiiol (1885), and El Folklore 
Andaluz (1883), the Bihliotcca Popular de la 
Associaci'o d' Excursions Catalana (3 vols. 1884-86), 
and the collections of folk-songs or studies on these 
of R. ^larin, Dcmofilo, Mila y Fontanals, &c. For 
Portugal the guiding names are Coelho, Braga, 
Lcite de Vasconcellos, .and Pedroso ; for Belgium 
and Holland, Von Rcinsberg-Duringsfold, Gittee, 
Pol de Mont, and M'ilkcn; for Ru&si.a, Af.anasief, 
Khudyakof, Rudehenko, Wc.sselefsky, Drago- 
manoir, Buslajov, .and ILalston ; for the B.asques, 
Cerquand, Vinson, and M'entworth M'chster; for 
the Gypsies, Miklosisch, Const.antine.scu, Pa.spati, 
Kopornicki, Wlislocki, C. G. Leland, .and F. 11. 
Gronme ; for Hungary, Hermann {Ellinologische 
Mittheilungen, first vol. 1887-89); for Finland, 
Krnhn ; for Roumania, Gaster ; for Egj-pt, ancient 
and modem, Maspero and Spitta Bey ; for the 
AVclsh, Wirt Sikes and Profc.ssor Rhvs ; for India 
and Persia, the ancient literarj- collections of storias 
known as the llitopadcsa, Ih'o Panchatautra, the 
KttUlah ica Dimnah, and the Katiui Sard Sdgara 
of Somadova (Oecau of the Streams of Story, 
Tawnov, 1880), with the special books by Benfey, 
Rhys llavids, and W._ A. Clouston, .as well as, for 
modem and oral stories, the works of Miss Frerc, 
Maive Stokes, Lai Behari D.ay, Captain Temple 
( Legends of the _ Punjab, and in coll,abor.ation 
witl) Mi«s Steel, in_ IVidc-aivake Stories), NatCsa 
Silstri, anil J. H. Knowles. Few general books 
devoted to a particular countrj- are so satisfactory 
to the scientific folklorist ris Mr Turner’s on 
Samoa, Mr Im Thum’.s on British Guiana, and 
Mr Roniilly’s on New Guinea. Again, general 
liooks which no scientific folklorist c.an go far 
without consulting are those of Waitz, GcrI.and, 
Bastian, M’Lennan, Bachofen, Morgan, Hcarne, 
Sayce, and Maine, and last, though far from le,a.st, 
Taylor, Lubbock, and Lang. 

The Folklore Society’s Definition and Xeu' Pro- 
gramme . — The vagueness and looscnessin significa- 
tion of the terminology of folklore had become so 
inconsistent with the onomions advance of know- 
ledge in all its deiiartments that a general de.siro 
arose for an ex.aet definition of its scope and 
functions. With this view a discussion w.as opened 
in the jiageo of the Folklore Journal, to which im- 
jiori.ant contributions wore made by Miss Biirno, 
and Mcssj^ Gonimc, Sydney Hartland, Machado y 
Ah arc.’. Nutt. W.ake, and Wheatley, and aftcrw.ards 
bv t apl.-iin ’I’cnipb' and Mr .1. S. .Stiiart-GIenriie, 
Mr (lommey. (iHiiiition tiiay now be t.akcn a-s the 
«oi!:ing definition of the subject, both ns n]inn tlic 
v.'liole ‘be simplest and most convenient oflcrcd, 
and from the fact of its jw>-sessingu kind id rdlici.al 
s.inction as the b.a*is on vthich the societv'.s i/ornf- 
/•'.r, _ J oll.lore, ^shich its author has long been 
pn-pasing. is to Ic' constructed. A cmlc of questions 
on its lira’s has L’en ptr-juared. Hiiiilnr to th.at 
drawn up by tsebillot in Ihsp. faj- jiurjiose of 
drawing forth such facts as are most hcljifiil to 
the pmpri-ss of ri-.d scienc,- and the formation 
< 1 , r-o'inJ geneniHs.-itiiin'-. Mr Goiume'H definition 


is — the science which treats of the survivals of 
archaic beliefs and eustoms in modem ages. His 
divisions are: (1) Traditional Narratives: (o) 
Folk-tales, (i) Hero Tales, (c) Ballads and Songs, 
{d) Place Legends; (2) Traditional Customs: 
(o) Local Customs, {b) Festival Customs, (c) 
Ceremonial Customs, (d) Game-s; (3) Supersti- 
tions and Beliefs: (a) Witchcraft, (6) Astrology, 
(c) Superstitious Practices .and F.ancies ; {A) Folk- 
speech: {a) Popular Sayings, (i) Popular Nomen- 
clature, (c) Proverbs, (tf) .hngle Rhyme.s, Riddles, 
&c. 

Folk-songs, Ballads, Counting-out Rhymes, &c. — 
The reader li.as already seen the import.ant p.art 
that belongs to popular folk-songs or Vollcslicdcr 
in the sclieme of folklore, and he will find this 
dep.artmcnt already treated with some fullne.ss in 
this cncyelop.-cdi.a* under the head of Bai.T.ADS. 
These belong also to literature proper, from their 
intrinsic poetic content, and from the important 
influence they have exerted upon more cultured 
poetrj'. The patriot whose survey ends with his 
own shores and tlie mere man-of-letters alike claim 
them .as falling within their proiince, in so far 
as they arc national hi.stoiy and literature as well 
.os tradition. Yet those ni.av bo correlated with 
the tr.aditional folk-pootry o{ other races no lc.ss 
than folk-tales, and we have a splendid example of 
this in Professor Child’s trc.atment of our English 
and Scottish Popular Ballads (5 parts, 1882-88) — 
the best edition of a body of poinilar poetrj- avail- 
able to the student. 

Much attention has been paid in recent j-ears to 
children’s rhymes and fomnilas of plaj-, which have 
been found to be handed dowm froni immemorial 
antinuity, and to i-ellect with strange persistency 
the life and even the religion of long past times. 
.\n admir.able book devoted to this subject. The 
Games and Songs of American Children (New York, 
1884), bj- Mr W. W. Newell, has demonstrated the 
identity of the games and rhymes of American 
children of to-d.ay not only with tho.so of Old 
Eimland, but with' those of Gei-m.any, France, Italy, 
.and .Sweden. Those doggerel rhym'es of unmeaning 
jingling w-ords for ‘ counting out ’ live with startling 
persistence, and some idea of their venerable 
antiqiiitj- may be gathered from the history of the 
Bo-caileil ‘ Anglo-Cymric score,’ a comiptcd' fonn of 
the Welsh numerals up to twenty-, still used in 
Cumberland for counting sheen,' but used by 
children in many jiarts of Great Britain, and more 
strangely still, even in America, where it has often 
been supposed to be of Indian origin. Of tho.so 
jingles as many as 800 .‘qieciinenB have been 
collected bv a .single editor (If. Carrington Bolton, 
1888). _ Tiiough they- have been jirc.scrvcd and 
transmitted with .such pereistent consemitism, the 
genesis of the.se jingles and counting-out rhymes is 
so natural that it is quite superfluous to explain 
thein as survivals of ancient supemtitious jiracticos 
of divination by lot. 

Folk-tales, fheir Content, Origin, and Diffusion. 
— The.se, the Volks-vuirchcn of the Germans, the 
Contes populaires of the French, are jiropeily 
jiopular tales handed dow-n by- oral tradition from 
remote antiquity-. Re.sides (his contimions life 
Ibej- have at various time.s been lifted into litera- 
ture, and again reacted in new forms n))on jmtely 
tmiutional loro, thcri-bj- complicating (■normonsly 
the problems to be solved. Thus, in the Oilt/nry 
and Pig-rrda w-e find distinct traces of veiled and 
degraded folk-t.ales; while in the Panchatautra, 
Jljtotxidesa, Kalilah ira Dimnah, and Somadeva's 
Katiat Sarif Siigarn, the Thou mud and One Nights, 
the Geitn Bomanoruin, the DiicipUna Clcricatie, 
i\v Trederi piaervoli notti (1.',.'0) of fittnparola, 
Ik-Lsile’s Peutnmerone, (1637), the old French fab- 
li.anx, and the Deernneron of Boccaccio we find 
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many actual folk-tales, more or less disguised by 
artistic processes of elaboration and refinement. 
These stories, from whatever sources originally 
derived, exercised a profound influence upon both 
eastern and western literature. In 1697 Perrault 
published his famous Histoires on Contes du Temps 
Pass6, seven stories undoubtedly written down 
substantially in their traditional shape. They 
created a fashion, and in imitation of them literaiy 
fairy- tales were steadily produced throughout 
the 18th century, as may be seen in the volumin- 
ous Cabinet de Fees. But the beginning of real 
science was, as has been seen, the Kinder- imd 
Ha%is-Mmxhen of the brothers Grimm. Since their 
time thousands of stories have been printed from 
all quarters of the globe, including Hottentot, Zulu, 
Swahili, Maori, Annamese, Brazilian, Samoan, 
Basque, Finnish, Eskimo, and Red Indian 
examples, as well as others from every province 
of every country of Europe. It is impossible 
here to enumerate these more fully ; it may 
be enough to say that the most really valuable 
collections are still those connected with the names 
of Asbjornsen and Moe, Von Hahn, J. F. Camp- 
bell, Calloway, Afanasief, Ralston, Pitre, Crane, 
Krauss, Sebillot, Luzel, Temple, and Cosquin. 
Many editors would have given greater value to 
their collections had they possessed an adequate 
grasp of the real conditions of the problem,, and 
not hampered themselves by the perpetual neces- 
sity of finding facts to holster up some precon- 
ceived theoiy. 

The Grimms early found a startling similarity 
in the substance of these stories, and it only 
remained for later workers to discover the same 
identities when the comparison was extended far 
beyond the range of Aryan affinities. It was found 
that certain incidents, plots, and characteristics 
ocouiTed everywhere — as the ill-treatment of the 
youngest son or daughter, who is eventually suc- 
cessful, and is often the heir ; the substitution of 
a false bride for the true ; the abduction of a bride 
by a youthful hero, and the pursuit by her giant 
(or supernatural) father, who is outwitted bj' cun- 
ning ; a supernatural husband or wife, who is for 
some cause obliged to abandon a human mate; 
forbidden chambers, and the disasters that follow 
from their being opened ; descents into the world 
of gloom, and the danger of eating there ; husband 
and wife forbidden to see each other or name each 
other’s names ; the souls of the dead entering 
animal forms ; and the interchange of kindly offices, 
as if on equal terms, between men and beasts. 
Again, the incidents are usually unnatural and 
irrational, completely traversing ordinaiy human 
experiences : thus, magical transformations, can- 
nibalism, incest, beasts and men intermarrying, 
women bringing forth beasts and viee versd, and in- 
animate things obeying incantations and speaking 
like men are perfectly familiar occurrences. An 
attempt was made by Von Hahn, in the introduc- 
tion to his Griechische nnd Albanesische Mdrchen 
(1864), to construct a scheme for clas.«ifying folk- 
tales so as to facilitate comparison, and this ide.a 
was developed by Baring-Gould, Alfred Nutt, and 
other folkloi'ists, until at length it was adopted 
by the Folklore Society (Fourth Report, June 
1882). A series of schedules was prepared for 
systematic tabulation, the folloiving points being 
especially observed : ( 1 ) The fixing of a generic 
title for each story, and the abolition of the 
variant titles of the same storj"^ which now obtain 
in different collections; (2) the determination of 
a common terminology for the study of stories and 
for each description of stoiw ; ( 3 ) the determina- 
tion of a common tenninology for each story- 
incident; (4) the compilation of ah index of 
story -incidents ; (5) the tabulation of all stories 


in printed collections upon a common recognised 
plan. An admirable example of work on these 
lines is Captain Temple’s Analysis and Survey of 
Incidents in Wide-a^eahe Stories (1884). 'The 
Society has also originated a similar analysis of 
customs, which promises to be no less fruitful in 
scientific results. 

The time is not yet ripe for any satisfactorj- answer 
to the sphinx-like riddle of the origin and manner 
of diffusion of folk-tales ; here it must suffice to 
state briefly the chief attempts at an answer hitherto 
offered. The first theory, sanctioned by the august 
authority of the Grimms, and maintained by Max 
Muller, Von Hahn, Dasent, and, with more zeal 
than discretion, bj-^ Cox and De Gubematis, is that 
popular tales form a part of the mythology of the 
Aryan peoples, and were carried by them west- 
waids at the primeval disperaion. Some consider 
them the detritus of the saga and the epic, othere 
again as the original elements by a reconstruction 
and artistic elaboration of which the epics and 
sagas were formed. The next contribution of first 
importance was made by Benfey, in the masterly 
introduction to his translation of the Panehatantra 
(1859). His contention ivas that the popular tales 
were carried to Europe from India, within historical 
times, and diffused chiefly through literarj' chan- 
nels, such as translations of Eastern stoiy -books 
and the like. A few special sources were the fables 
connected with the names of riiisop or of Bidpai ; 
the Panehatantra, especiall3'’ the parent of tale.s ; 
and Syntipas — in other versions called the Book of 
the Seven IFisc Masters, more closely connected 
with novel literature. Among the more important 
media of communication may be named the wander- 
ing and trading Jews, the Mooi’s in Spain, and the 
Crusaders in their intercourse with the Moslems 
in the East and with the orientalised Greeks of 
Bj’zantium. Dr Gaster (Ilehesier Lcetures, 1887) 
makes the old (Slavonian religious literature the 
parent of the medieval and imaginative apociyphal 
literature, the romances and epics, and the didactic 
fables; and argues that oral folklore arose out of 
this written literature, the traces of which maj’ be 
found in saga and romance, in religious and epic 
poems, in riddles and tales, and even in popular 
beliefs, customs, and habits. The ultimate common 
origin of all these was the East, of which not only 
the religion but the profane literature reached the 
Slavonic peoples through the medium of Byzantium 
— the open gateway of the East. He postulates a 
previous literaiy period, and affirms that not the 
legends alone, as now known to us, but also tbe 
fairj’^-tales, and even amulets and spells were almost 
unknown in Europe before the 10th centuiy. IMr 
Clouston and M. Cosquin follow Benfey with greater 
or less modifications; and Mr F. Hindes Groome has 
made the striking suggestion ( The National Peview, 
Julj' 1888) that one main channel of communication 
may well have been that ubiquitous, wandeilng, 
and speciallj' gifted oriental race, the, Gj’psies. M. 
Cosquin argues that if the Arj’an race before its 
dispereion preserved the myths only in their earliest 
germinal form, after the separate branches had lost 
touch of one another it would have been impossible 
that the final form of the mj'ths — the household 
tales as we have them now — would have so closelj’’ 
resembled each other as thej' do. While admitfing 
that the same ideas and situations are afloat 
wherever men exist at the same stage of culture, 
lie refuses to allow that independent parallel or 
identical combinations aie possible without con- 
scious boiTowing. V’hat makes a stoiy, properlv 
speaking, is not the ideas which enter into it, such 
as speaking beasts, transformations, objects _ of 
majpc, and the like, but rather the combination 
of the same, which is usually a thing entirelj' 
arbitrary' ; and it is impossible to believe, according 
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to M. Cosqnin, that identical successions and com- 
binations of incidents can occur witliout trans- 
mission bj- some means or other. He urges that 
the combinations in European folk-tales are 
Indian, nav, Buddliistic ; consequently they must 
have been “transmitted witbin the liistorical period 
from India. 

The answer to this theory is to point to _ the 
vast accumulation of equally startling identities 
discovered among races far removed geographically 
from contact with' India. It contradicts^ that 
homogeneity of human inventiveness which is 
found paralleled in the similar development of the 
arts of life everywhere. We are not told why 
stories can only be produced in India, and how 
Indian stories could possibly have penetrated within 
the period to the Zulus and the Iroquois. No 
doubt there has been some such borrowing as M. 
Cosnuin’s theory demands ; and, indeed, we know 
of diverse currents which have earned in all direc- 
tions several witten collections ; but the negation 
on which the theorj- rests will not support the 
weight it has to bear. Besides, the flank of M. 
Cosquin’s position has been turned by the dis- 
covery that popular tales resembling those of India 
and Europe are found on papyri of ancient Egypt, 
dating 1400 years before our era. Sir Richard 
Burton and others attribute the origin of all 
human culture to Egj’pt, but of course it might 
liere be said that ideas and comhinations of 
ideas may have been carried from Egypt to India, 
whicb there ripened into fniit, and were scores of 
generations afterwards canied back again to 
the west. ^Mr Stuart Glennie makes ‘the Arkh- 
nian Wliite Races,' represented by the ancient 
Egyptians and Akkadians of Chaldea, the origin- 
atoi-s of human civilisation. They possessed com- 
mon traditions, as of a Paradise and a Deluge, and 
were succeeded about 3000 n.C. by the Semites and 
about 500 D.c. by the Aryans. The grosser myths 
found among the white races are not sundvals of 
their own primitive culture, but rather of the 
snperatitions of the lower races with whom the 
white races came into contact ; while myths found 
among the lower races are merely rude miscon- 
structions of the syinholisms of tiie higher races 
that subdued them. This theoiy is ingenious and 
interesting, but unfortunately its large postulates 
rest on much too feeble a basis of fact. 

The most satisfactorj’ theoiy hitherto offered — 
that of Mr Lang and the anthropological school — 
has already been stated substantially in tlic fore- 
going pages. It makes the spontaneous genera- 
tion of similar ideas, incidents, and arrangements 
of these, under the same physical conditions, and 
at parallel levels in culture, the most important 
clement in the manufacture of folk-tales. Popular 
talcs are thus ‘ kaleidoscopic an-angements of com- 
paratively few situations and incidents, which again 
are naturally devised by the early fancy.’ At the 
.s,amc time it admits that the process of borrowing 
has also gone on, and that stories once invented 
may have been carried from people to people by 
daring merchants, captured alien wives, and slaves 
bought or carried oil by violence. As a theory it 
conlinns rather than contradicts the known facts 
psychology-, and it traverses no hopeless 
diflictiltic.s of geography or history. 

See the articles on Akimism, B.vllads, BsAST-r.VBLES, 
CiiAr-nooKS, Desionologt, Divinatiok, Fable.s, F.vb- 
LIAUX, Family, SIttiiologv, ■SViTCiicnArr, as well ns 
on the names of the more important writers. Some of 
the more important books have been already mentioned ; 
among general books may be named Bastian, Ver Menicfi 
V fc (18TO); W. K. Kelly, CurlosUies of 

Jit'lo- European Tradition and Folklore (18C3) anti- 
btai suggestive ; Liebrccht, Urn- Volkfkunde 
Ir * vt* Cuttom ai\d Miith (18S4), his preface to 

J'lrs Hunts trails, of Grimm (1S84) and to his edition 


of Perrault (1888); "W. A. Clouston, Popidar Tala and 
Fictions (1887) ; Gustav Meyer’s Essays wid Siudien 
(1885); and Puymaigre, Folklore (1885). 

FolItmooL Folkmote (‘folk-meeting;’ 
A.S. m6L acmht, ‘assembly’), was the old name in 
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blies, as also the Scandinavians (the latter being 
called Ting, Althing). There were numerous local 
moots, sucii asthe shiremoot, or County Court ( q. v. ). 
It cannot be said that there was in the old days a 
national folkmoot for all England, to which eveiy 
freeman had a right to come; even the Wiicna- 
gemdi (q.v.) -was not fully representative, but was 
rather a royal council of magnates. — The Moot-hall 
was the hall of meeting ; Xbemoot-hill, the eminence 
or mound on which the open-air assemblies used 
to be held. See Village-communities; and 
Gomme, Primitive FoUcinoots or Open-air Assemblies 
(1880). 

Follicle. See Haie, Skin. 

Fomentation (Lak fomentatio, f omentum; 
from fovco, ‘ I wann ’ ), an application of warmth 
and moisture to a part, by means of cloths wrung 
out of hot water, sometimes medicated with vege- 
table infusions of substances calculated to relieve 
pain or stimulate the surface. Thus, opium, bella- 
donna, camomile, turpentine, <S:c. are used in vari- 
ous foniis in connection with fomentations, which 
are employed in almost all painful local disorders. A 
fomentation can generally best be made by laying 
a strong towel across an empty basin, placing 
upon it a piece of flannel, folded to the proper 
size, pouring over this sulficient boiling water to 
wet it, and wringing it out inside the towel. It 
can thus be applied at once hotter and less wet 
than if it is wning out by the hands alone. A 
sheets of waterproof material should be placed 
over it, to prevent wetting of the clothes, &c. ; 
and another flannel substituted as soon as the 
first becomes cool. 

Foitblnnqiic, Albany William, English 
Journalist, was bom in London in 1793, and 
when only nineteen e.\changed the law for jour- 
nalism. As editor of the Examiner, a leading 
Liberal weekly jonmal, ho exhibited a singular 
I keenness both of wit and intellect, and exercised 
no inconsiderable influence on public opinion be- 
tween the years 1830 and 1836. The characteristics 
of his political writings may be gathered from his 
England under Seven Administrations (1837), a 
reprint of articles published in the Examiner from 
the period of the Canning and Goderich ministries 
to the return of the Melbourne ministry. Fon- 
blanqiie’s services to the Whigs were rewarded by 
his appointment to the uncongenial office of sec- 
retaiy to the Statistical Department of the Board 
of Trade in 1847. He died on 14th October 1872. 
A further collection of his writings from 1837 to 
1860 was published by his nephew, together with a 
biographical ineinoir, in 1874. 

Fond dll Lac (Fr., ‘end of the lake’), the 
capital of a county of the same name in Wisconsin, 
stands at the southern end of Lake Winnebago, 
63 miles NNW. of hlilwaukee by rail. It is con- 
nected by steamers witli Lake h'licliigan, tlirougli 
Winnebago and the Fox River, and carries on a 
large trade in luniher, its principal manufactories 
being the sawmills. The city is supplied with water 
by nearlv a thousand arte.siau wells. Pop. (1870) 
1‘2,7C4; (1880) 13,094; (1885) 12,726. 

Fondi, a tomi of Italy, situated in the province 
of Caserla, NW. of Gacta, and C niilc.s from the 
sea, in a fertile but unhealthy plain, where grew 
the Ciucuban wine of classic' times. The town, 
through which passed the Appian AVay, is still 
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partly surrounded by its ancient walls, and con- 
tains an old castle and a cathedral. Pop. 6773. 

Fonse'ca, a bay on the Pacific coast of Centi-al 
America, the proposed terminus of a projected 
interoceanic railway through Honduras. 

Fonseca, Eleonora Pijientel de. Mar- 
chioness, was horn in Naples in 1758, and was lady- 
in-waiting to Queen Caroline until she forfeited her 
mistress’ favour by remarking on her intimacy \vith 
Acton (q.v.). In 1798 she was an active partisan 
of the French ; hut on the fall of the Parthenopean 
republic in 1799 she was sent to the gallows at the 
instigation of the queen. 

Font (fons haptismalis), the vessel used in 
churches as the repositoiy of the baptismal water. 
In the early period, while immersion continued to 
he the ordinary rite in the administration of the 
sacrament of baptism, the Baptisteiy (q.v.) was 
fuiTiished with a basin in the floor sufficiently 
capacious to admit of the immersion of a certain 
number of converts at one time. When infant 
baptism became general, fonts of an oblong form 
were employed, of suitable size for the immer- 
sion of a child. When it became customary to 
baptise by affusion — i.e. by pouring the water on 
the head of the person to he baptised — the size of 
the basin was naturally diminished, and eventually 
it assumed the dimensions and the form which are 
now familiar to us in most of the medieval churches 
in Great Britain and upon the Continent. The 
baptismal font, in its normal form, consists of a 
basin or cup, more or less capacious, but usually 
aliout 2 feet 6 inches in diameter, hollowed out 
of a solid block, and supported upon a stem 
or pedestal. It is ordinarily of stone, but some 
ancient examples of leaden fonts also occur, and 
a few of copper or of bronze. In general it may 
be said that the font, in its external design and 
character, followed the prevailing style of ecclesi- 
astical architecture and ornamentation. There is 
some doubt as to whether any existing specimen in 
England really belongs to the Saxon period ; but 
examples are found of all the later style.s, from the 
Early Norman down to the latest revival of Gothic 
architecture in our own day ; the Early English ; 








the Decorated, of which a beautiful example exists 
in the church of All Saints, Norwich ; and the_ Per- 
pendicular, which is seen in its highest perfection at 
East Dereham in the same county of Norfolk. The 
annexed illustration exhibits a highly characteristic 
specimen of the fonts of the beginning of the 14th 
centuiy, which stands in the cliurch of Swaton, 
Lincolnshire, erected about 1310. 


The external figure of the basin was often 
octagonal, sometimes circular, sometimes square, 
more rarely hexagonal. Ancient sarcophagi were 
sometimes employed. The basin was commonly 
supported on a single pillar or stem. Many 
cases, however, occur in which it rests on three, 
four, or five pillars, or, as in the engi-aving, on a 
group of pillars or pilasters united into a solid 
stem. In the square font the central basin 
rested on a solid central stem, and four shafts 
supported the four corners. The angles of the 
frame were used for canying the salt, the oil, and 
the candles employed (see V. le Due, Dictionnaire, 
vol. V. p. 539, for illustration ). The exterior, as well 
of the basin as of the pedestal, was often highly 
decorated, ordinarily with sculpture, but occasion- 
ally also in gold and colours ; the designs on the 
basin commonly representing subjects connected 
with baptism, or its types and symbols. We fre- 
quently meet around the pedestal figures of the 
apostles, sometimes only eleven in number, Judas 
being omitted. 

In the Catholic Church the ‘ chrism,’ or con- 
secrated oil blessed by the bishop, and also the 
so-called ‘ oil of catechumens ’ are mingled udth the 
baptismal water, which is reserved for subsequent 
use. With a view to the preseiwation of the water 
thus reserved, the font, especiallj' when it is of 
porous stone, is sometimes lined uuth lead ; and 
from an nearly date it has been furnished with a lid, 
which is secured by a lock. The lid was originally 
a flat wooden cover, but in later times it is carried 
up like a spiral canopy, and is often of a highly 
ornamental character. 

The ordinaiy place of the font is at the western 
end of the nave, near the entrance of the church ; 
but in some cases, especially 'on the Continent, it 
stands in a separate chapel or baptistery, or at 
least in a compartment screened off for the 
puipose. Even when it stands in the open nave, 
it is properly enclosed by a rail. 

The baptismal font is not to be confounded with 
the ‘ lioly- water fount,’ which usually stands near 
the entrance of Catholic churches, and from which 
pereons entering sprinkle their forehead, in recogni- 
tion of the inward purity with which we ought 
to enter the house of God ; nor with the piscina 
or ctiveite, which is found in the chancel or 
the sacristy of ancient churches, and which was 
intended to receive and cany away the water used 
in cleansing the sacred vessels and the other funii- 
ture used in the administration of the eucharist, 
though the font itself is also sometimes called 
piscina. 

Fontaine. See Lafontaine. 

Fontainellleail, a town in France, in the 
department of Seine-et-Mame, is beautifully situ- 
ated in the midst of a forest, near the left bank of 
the Seine, 37 miles SE. of Paris, with which it is 
connected both by steamers on the Seine and bj' 
railway. It furnishes a great deal of wine and 
fniit for the capital, and has manufactures of porce- 
lain, and a sandstone quany. Pop. (1S8G) 13,2)6. 

Fontainebleau is chiefly famous for its chateAu, 
or pleasure-palace of the kings of France, and the 
forest that surrounds it. The forest covere an 
extent of 65 sq. miles, and presents much fine 
scenerj’. The chfitean is said to have been origin- 
ally founded by Eobert the Good toward the end of 
the 10th centurs-. It was rebuilt in 1169 by Louis 
VII., of wbom^and of Philip Augustus it was a 
favourite residence, and was enlarged by Louis _XI. 
and his successors. After being allowed to fall into 
decay, it was repaired and embellished by Francis I., 
by Henrj' IV., and by Napoleon I. Almost every 
king has added something in the way of enlarge- 
ment or embellishment, so that it bears the character 
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and style of almost eveiy centnrj’. Louis-Philippe ! 
had all the paintings renovated, and the apartments 
restored in the taste of the 16th centurj'. It ■was 
the residence of Christina of Sweden after her 
abdication, and here in 1657 she caused her secre- 
tary Monaldeschi to be executed. Under Louis 
XIV. it was occuj)ied by Madame de Montegian, 
and under Louis X.V. by ‘Madame dii Bany. Here 
Charles V. was entertained in 1539 ; here the decree 
for the revocation of the Edict of Nantes was simcd 
in 1685 ; and here in the following year Cond6 died. 
In the chateau, too, Pope Pius VII. was detained a 
prisoner for nearly two years by Napoleon, and here 
this enyperor signed the act of his abdication in 
1814. In the forest iSIillet and other artists have 
lived and found their subjects. 

Fontaines, Madame de, a French novelist, 
the date of wliose birth is unknown. Her maiden 
name was Marie Louise Charlotte de Givri. She 
was a friend of Voltaire’s in his youth, and died in 
1730. She wrote Amcnophk (a short storj’). and 
La Comtcssc de Savoie, a tale of the 11th century'. 

Fontana, Domenico, an eminent enmneer and 
architect, bora in 1543 at Mill, on Lake Como. 
He became the papal architect in Rome, and Wiis 
employ'ed on many important public works, includ- 
ing the Lateran Palace and the Vatican Library'. 
After the death of Sixtus V. he was ro.yal .architect 
and engineer in Naples, where he died in 1607. 

Fontancs, Louis, Marquis de, was born 6th 
JIarch 1757, at Niort, in Poitou. After the com- 
pletion of his studies he went in 17J7 to Paris, 
where he acquired a reputation by his poems, Lc 
Cri de man Casiiv ( 1778), Le Verger (1788), L’Essai 
snr I'Astronomie (1789), and L'EpUre sur l’£dit en 
Favour des Non-Catholiquos ( 1789 ). He also wrote 
a metric.al translation of Pope’s Essay on Man 
( J783), with an elegant introduction, and an imita- 
tion of Gray’s Elegy. During tlie Revolution 
Fontanes conducted a couple of journals in the 
popular interest, was appointed professor of Litera- 
ture at the College of the Four Nations, and 
admitted a member of the Institute. In 1802 be 
Avas m.ade a member, and in 1804 president, of the 
legislative body'. Ills admiration of Napoleon aa’rs 
great ; and his oratorical talents Avere often employed 
in eulogising the emperor’s acts. In 1810 he entered 
the senate, and, passing on the fall of Napoleon into 
the service of tlie Bounmns, Avas raised to the peer- 
age by Louis XVIII. He died at Paris, 17th March 
1821. His AA-ritinM, prose and poetic, Avhich are 
regarded as models of elegance and correctness, 
Avere edited by S.ainte-Beuve in 2 vols. in 1837, AA-ith 
a critic<al and biographical memoir. 

Foiifaraliia, or FuENTERRAufA, a picturesque 
old frontier toAvn of .Spain, at the mouth of the 
river Bid.assoa, opposite to the French toAA-n of 
Hcndaye, beloAv the AA-est extremity' of the Pyrenees. 
It Avas long an important fortress, and the frequent 
object of contention betAvecn French and Spaniards, 
especially in 1638, Avlion Condd av.os defeated, and 
in 1794, Avhen its fortifications Avere demolished by' 
tby Pteneb. B.attles Avero fought near by betAveen 
, aud Soult in 1813, and during the 

Carhst Av.ar in 1837. In 1888 .a strong redoubt aa'os 
completed on the heights above. Pop. 3713. 

Foiifcnay-lc-Conitc. or FoNTr.NAv-VENDfin, 
atoAvn of Fr.ancc, in the department of Vendee, is 
situated at the head of navigation on the rir'cr 
A enddo, 27 miles NE. of La Rocbelle. Its mo.-,t 
rcniavkalilc arc the hcautiful Roinancsfiuc 

elmrch of Notre Dame, Avith a Gothic spire 311 
feet high, and (lie fountain from Avhicli the toAA-n 
IS mid to have derived its name, I’lio toAA-n has 
inanufactiires of hats, woollens and linen, t.an- 
Mnes, and a trade in grain, &c. Poii. (1886) 


Fontciicllc, Bern.ard ue Boa'ier _ de, AA’,as 
bora at Rouen, Febraary' 11, 1657. His mother 
AA'as a sister of Coraeille. He Avas educated ly 
the Jesuits and studied for the bar, but entered 
early in life upon a purely liter.ary career in 
Paris. In the great quarrel of iModerns versus 
Ancients, Avhich AA'as then r<agin" in France, he 
took part AA'ith La Motte .and tlie other ch.am- 
pions of the ^Moderns, assailing the Greek writere 
and their French imitatora, and receiving in 
return the satiric shafts of Boileau, Racine, J. 
B. Rousseau, and La Bruy'bre. La Brayfcre ridi- 
culed him pitilessly' in the Caraetdres, Avhere he 
figures as (Jydias, the pedant aaIio ranks himself 
above Plato and ’Theocritus, and confidently' aAA'aits 
the hour Avhen men AA’ill recognise his superi- 
ority' to Homer. After the failure on the stage of 
his Aspar — a play' to AA'hich Racine ascribed the 
origin of the practice of hissing in theatres — Fqnte- 
nelie produced .an imitation of Lucian, entitled 
Dialogues dcs Marts, and the Lettres du Chevalier 
d'Hcr. . . , a Avork of fiction Aviitten in the ‘precious’ 
sty'le aftenvards adopted by' Marivaux. Thence- 
Wth he devoted himself mainly to literary' criticism 
and to the task of popularising science. His prose 
AA’orks brought him a remarkable reputation, which 
AA'as to some extent merited by the Meg.ance of the 
style and the peisyiicuity' of the exposition. In 
1697 he AA'as made secretary' to the Acaddmie des 
Sciences, of Avhich he aftenvards became president. 
His Dlogcs dcs Acadtmieiens added greatly' to his 
fame, and after the death of Boile.au in 1711 he 
enjoyed a Avell-nigh absolute rule in the Academy. 
He died in his hundredth ye.ar at Paris, on January 
9, 1757, and is thus a link betAveen the age of 
Molibre and Boile.au and the age of Diderot and 
Voltaire. He Avas a man of remarkable vigour and 
vei-satility' of intellect. The best Ai'riters of his day 
endeavoured in vain to crush him. Had he not. 
possessed r.are strength of character he must have 
succumbed to the attacks of the brilliant men aa'Iioso 
enmity he incun-ed. He attempted Avell-nigh every 
form of liter.ature, he Avrote idyls, and satires, and 
dialogues, and critical ess.ays, liistories, and_ verses 
of society', tr.agedies (A^ar and Idalte), scientific 
treatises, and operas (Endymion, Thiiis ct P(l(e, 
See.). He has left no book of outstanding merit; 
he Avas not a strong original thinker, and he seems 
to have cared less for tnith than for paradoxes and 
(liquant phrases. But his learning Av.as far from con- 
temptible, ills style AA'as graceful, and his Avit AA'.as 
keen. His best AA'orks, tlie Entretiens snr laFlu- 
ralit6 dcs Mondcs, and tlie Jlistoirc dcs Oracles, 
the latter based on the treatise of the Dutchman, _ 
Van Dale, are still Avorth reading for the felicity ' 
of the expression .and the frequent acuteness and 
ingenuity of the thought. Mr Lang has discovered 
the germ of his explanation of myths in Fontenelle’s 
dissertation on Fables. 

Fontciioy, a village (pop. 857) of Belgium, 5 
miles SE. of Toumay, aa'us the scene of .a battle 
(11th May 1745) in thcAA'ar of the An.strian .Succes- 
sion, betAA'cen the French, 60,000 strong, under 
Mai-slial Saxe, and the allies (Englisli, Dutch, and 
Austrians), in nearly equal force, under the Duke 
of _ Cumberland. After a hard-fonght fight the 
nlljcs Avero forced to retreat, the loss on each side 
being about 7000 men. The victory Avas in gicat 
nicasure due to the courage of the ‘ Irish Brigade ’ 
in the French army, as mucli bc-sung by Irish i)oet«. 

FoiltcVTaillt (Eons Ebraldi), a toAvn_ in the 
French department of Mainc-et- Loire, 8 miles .SE. 
of S.aumur, Avitli a population (1880) of 2144. Tlie 
iilacc OAves its origin to a cclebmtctl abbey founded 
liy Robert d’Afliri-scl, a Breton monk, in 1099, 
as the residence of a mon.astic society coniiiosed of 
both nuns and monks. The society' folloAVcd the 
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i-ule of Benedict, but was governed by an abbess, 
not by an abbot. The order of Fontevrault, which 
received the papal sanction in 1106 and 1113, soon 
spread through France and into Spain, and acquired 
great riches. The abbesses belonged for the most 
part to illustrious families, and were subject only 
to the pope. At the outbreak of the French 
Kevolution there were fifty-seven priories of the 
order in France, which, however, were then 
abolished. The 12th-century clmrch contains se- 
pulchral monuments to several English sovereigns 
and princes, including Hemy 11., his queen, 
Eleanor of Guienne, 
Kichard Coeur-de-Lion, 
and Isabella, the queen 
of John. Since 1804 the 
old monastic buildings 
and courtyards have 
been used as one of 
the central prisons of 
France, accommodating 
about 2000 convicts. See 
Fontevrault ct ses Monu- 
ments, by Edouard (2 
vols, Marseilles, 1874). 

Fonthill Abbey. 

See Beckford. 



Foutiiialis, a ^nus 
of Mosses, allied to Hyp- 
num, but having the cap- 
sule in the bosom of the 
leaves, alnrost without 
stalk. Several species are 
British ; one ot which, 
the Greater Water-moss 
(F. antipyretica), grow- 
ing upon rocks and roots 
of trees in brooks and 
ponds, is remarkable for 
the difficulty ■with which 
it burns, even when com- 
pletely dried ; on which 
account it is used in 
some parts of the north 
of Europe for lining 
chimneys to protect the 
adjacent woodwork from 
fire. Its shoots are a foot or more in length, and 
branched ; they float in the water. The fruit is 
on the sides of the stems. 


Greater Water-Moss 
{Fontinalis antipyrelica ) : 
a, spore-case or capsule, di- 
vested of calyptra and lid, 
allowing the peristome ; b, 
sporo-caise, with its invol- 
ucre of leaf-like scales. 


FoochotV [Fil-Cfidu), capital of the Chinese 
province of Fk-chien, with suburbs extending to 
the river Min, 25 miles above its mouth. The 
town proper is surrounded with walls nearly 30 
feet high, and 10 feet wide at the top. Tlie river 
is thronged with floating houses, and is crossed by 
a great bridge, 329 yards long, built of huge slabs 
of stone, some of them 42 feet in length, resting on 
forty piers. The Min provides an easy communi- 
cation with the interior, ■ndth which a large trade 
is carried on in timber, paper, and cotton and 
woollen goods ; and the port, opened to foreign 
commerce in 1842, is one of the principal tea- 
markets and mission stations in China. The trade 
has declined owing to the competition of Indian 
teas ; but the export in the season of 1887-88 still 
amounted to 99,087,467 lb., of which 45 per cent, 
was shipped to London. The imports are chiefly 
opium, cotton goods, and lead. There are manu- 
factories of silk and cotton fabrics and paper, and 
some shipyards ; and on an island some three 
miles down the stream there is a large government 
arsenal managed by Europeans. Pop. about 630,000. 

Food. Althougb the word ‘food’ is generally 
taken to indicate those solid matters, such as bread, 
meat, &c., which are consumed by a person for the 
nourishment of his body, yet it is convenient to use 


the term with a much wider significance. Under 
the term food we are forced to speak of aU mattere 
ingested for nutritive purposes, irrespective of their 
physical conditions, and to include beverages of 
various kinds, and even the air we breathe. There 
is the following verj' simple reason for this some- 
what extended definition of the word. Water is 
the basis of all beverages, and no ordinaiy solid 
food is without some water, while on the other 
hand most beverages, wine, beer, tea, &c., contain 
solid matter dissolved in water. Air, as eveiy one 
knows, is a ■vital and ever-pressing necessity, and 
its action within the body is eminently nutritive. 
The tissues of the body consume its oxygen as well 
as the nutritive parts of beef and mutton ; and air 
we must therefore include within our extended 
definition. 

The classification of food into solid food, bever- 
ages, and air would, however, be an unsatisfactory 
one. The chemist has been able to divide the food- 
stuffs, as we may call them, into classes, by sorting 
into groups substances which have similar chemical 
and physical properties. This arrangement has the 
advantage that members of the same class have 
nearly always similar properties as regards their 
nutritive functions. 


THE VARIOUS KINDS OF FOOD-STUFFS. 


Nitkoqenous 


(Proteids. 

*■ "(Nitrogenous extractives. 
I Carbohydrates. 

Fats. 


Non-nitkogesous-I 


I Vegetable acids. 
I Inorganic salts. 
Water. 

(^Air (oxygen ). 


The Nitrogenous Foods . — These all contain nitro- 
gen, and, inasmuch as during life nitrogen is invari- 
ably, and under all circumstances, excreted by the 
body, it must be replenished by nitrogenous food- 
stuffs. The proteids (albuminoid substances) are 
found both in the animal and vegetable world. 
Among animal proteids are the white of egg, the 
vitellin of the yolk, myosin from muscle (flesh of 
meat), fibrin and albumen from blood, and gela- 
tin from bones. In the vegetable world vege- 
table albumens and globulins are present, and in 
tlie grains and seeds of plants they are found in 
quantity. Nitrogenous e.xtractives are found in 
the muscles (flesh) of animals, and are probably 
of great value, chiefly as stimulants. Beef-tea is 
an extract of these from the muscle of the ox, and 
they are found in rich animal soups. 

i'he Carhohydrates . — These are food-stuffs cou- 
taining carbon, oxygen, and hydrogen, but no 
nitrogen. Moreover, the oxygen and hydrogen are 
present in the proportions which foini water. The 
vegetable world furnishes us with the most import- 
ant carbohydrates. These are the various starches 
and dextrines. Then we have the sugars — cane- 
sugar, grape-sugar, sugar of milk or lactose, &c. 
The flesh and other eatable parts ot animals are 
poor in carbohydrates ; nevertheless the latter are 
found there. (Glycogen or animal starch is widely 
distributed, althou^i, except in the liver, it is 
present in small quantity. 

Fats and Oils . — These substances, of a yerj’^ high 
nutritive value, are found in both the animal and 
vegetable world. In vegetables they are especially 
abundant in seeds and fruits. In the aninial world 
we find them in the tissues under the skin, and in 
many animals, such as whales, seals, &c., the 
blubber, as it is called, is present in enomous 
amount. The liver is generally found to contain a 
great deal of fat, as is also the tissue round the 
Kidneys, and round other abdominal organs. The 
chief fatty matters present are olein, stearin, and 
palmitin. 

Yegetahle Acids . — The action of these substances 
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as food-stuffs, though imiiortant, is not altogether 
understood; but their -withdra-wal from the food 
may lead to serious inconvenience. The most 
important vegotoble acids are tartaric, o.valic, citric, 
acetic, and malic. 

Inorganic Salts.— Oi these the most important 
is common salt, or sodium chloride. It is present 
in small quantities in all foods, but in addition 
man requires as a rule a still larger quantity. It 
greatly assists digestion, and probably is necessary 
for the formation of the gastric juice. ^Yhereas 
it can pass through the system rf taken in large 
quantities, yet a certain amount is required by the 
body to establish within it those conditions under 
which alone life is possible. Thus, many of the 
proteids would suffer complete alteration were it 
possible to abstract all the salt from the body, and 
the blood would become at once a turbid fluid which 
would rapidly cease to flow. In addition to sodium 
chloride there are many other salts required, such 
as potassium chloride and the phosphates of cal- 
cium and magnesium, the latter for the formation 
of bone. Iron salts are renuired for the formation 
of the colouring matter of the blood. 

IVaicr . — This all-important substance is taken 
in its natural form as spring, river, well, or rain 
water. In all cases certarn inorganic salts are held 
in solution, which varw in their nature and quantity 
with the soil with which the water has come in 
contact. Organic (both animal and vegetable) 
matter may oe present, especially in river and 
shallow well water. In addition, water is present 
in almost every kind of solid food, as well as in 
liquid foods and beverages. Bread, meat, cheese, 
potatoes, all contain a large quantity of water, and 
such substances as flour and biscuits are rarely 
free from a trace of it. Its importance for the 
needs of the economy are at once apparent when 
we recollect the large amount daily excreted by tlie 
lungs, the kidneys, and the skm, all of which 
require r^lenishing. 

ylir . — From the atmo.sphere we breathe oxygen 
is obtained, without which the other classes of 
food-stuffs would avail us little. Their destination 
is, in fact, to meet with this oxygen, and suffer 
changes called ‘ oxidation changes ’ within the 
tissues of the body. 

Sources of the Food-stuffs.— T/ ic Carcasses 
of Animals . — From the carcasses of animals we 
obtain meat and bones and fat, all of which 
have an important nutritive value. Cartilage, 
gristle, and yellow clastic tissue (pax- wax) arc 
of almost no utility. jMeat consists of from 70 to 
80 per cent, of water, and the rest of proteids, 
extractive^, fats, salts, and indigestible substances. 
Tlic proteids of meat fonn about 20 per cent, of the 
whole ; they are easily digestible, more so perhaps 
than are tiio vegetable proteids. Amongst the pro- 
teid fibres of the meat a certain amount of fat is 
generaliy lodged, and here and there it is collected 
in larger mm-ses. The percentage quantity varies 
immensely, but even in lean meat there is on an 
average 2 per cent, of fat present. The extractives 
of meat arc valuable stimulants of digestion, and 
the salts, chiefly chlorides and phosphates, are very 
abnndantv The fle.sh of domesticated animals, such 
as o.xen, sheep, and pigs, is e.specially rich in fat. 
1 lie same may bo said of fowls, ducks, and geese. 
The flesh of wild animals and birds contains less fat, 
aiid very little is ever present in the fle.=h of fish. 
The flesh of aiiiinals is almost invariably eaten after 
cooking. In this case the proteids are coagulated, 
the fibrous tissue of the meat is softened and ren- 
dered more digestible, and the savourj- qualities of 
the meat are developed. 

Meat may be cooked directly after killing, and in 
this c.asc it is tender and vety palatable. If the 
auiiiial he kept for even a few hours the meat 


becomes hard owing to death coagulation ; cooked 
at this stage it is tough and indigestible ; it requires 
to be kept until it softens again. If kept for some 
time meat putrefies and becomes high. Game is 
generally eaten in this condition, and it is readily 
digested, and admirable in flavour. It is, however, 
apt to disagree with many people, and even fatal 
consequences may follow its consumption. Higli 
meat is putrid meat; the proteids have in part 
decomposed, but the remainder is partly in the 
very digestible form of a peptone proteid. The meat 
Contains microscopic organisms termed Bacteria 
(q.v.), and is full of their excretions {ptomaines). 
These ptomaines are in all probability tlie cause of 
botli the intestinal troubles and the actual poison- 
ing which may follow the consumption of high 
meat, although at present we are not in a position 
to saj"^ wliy, under ordinaiT circumstances, it may 
be as a nile consumed with such impunitj'. Their 
poisonous action seems not to be destroyed by 
thorough cooking. The same may be said of the 
fatal consequences which sometimes follow eating 
fish, lobsters, crabs, and shell-fish which are not 
as fresh as they should be. In other cases, from as 
3^et unknown causes, mussels, oysters, and other 
shell-fish produce bad dyspepsia, nettle-rash, and 
even gi-aver symptoms, although they are eaten 
perfectly fresh, hlany fish, especially during the 
breeding season, are quite unpalatable or even 

{ loisonous, apart from putrefactive changes. These 
ish are for the most part inhabitants of the tropical 
Seas. 

Idiosyncrasy plays a very inmortant part in our 
Selection of animal foods. Many are unable to 
eat veal, pork, high game, and certain kinds of 
fish. One medical man known to the writer can 
eat eggs e'e la cogue, but vomited at the smell 
of a poached egg. Another can only eat freshly 
killed meat ; if it has been hung a day or two, 
although he cannot distinguish tlie diflerence by 
means of the palate, yet he suffers afterwards from 
violent diarrheea. 

Diseased meat is always to be avoided, and it is 
probable that many affections as yet unrecognised 
are derived from eating the flesh of animals not in 
perfect health. There is, however, a great differ- 
ence of opinion on this subject : many authorities at 
the present day trace even cases of poisoning to the 
eating of the flesh of animals suffering from black- 
quarter, smallpox, foot-and-mouth disease, cattle- 
plague, and anthrax ; while it is certain on the 
other hand that tlie flesh is frequently eaten with- 
out any traceable ill consequences. jN'o ill effects 
have been proved to follow the consumption of the 
flesh of pigs suffering from typhus and scarlet 
fevers. Keverthele-ss it cannot but be a sound 
principle to follow, that the flesh of healthy 
animnls should alone bo eaten ; it is well to err on 
the safe side. Moreover, no one questions the 
fact that the flesh of the pig affected ivitli trichina 
sjn'ralis must be avoided. The parasites arc not at 
all readily killed by cooking, and verj’ dangerous 
febrile symptoms arc produced by the action of the 
young tricliinn; which wander into the tissues. 
Tapeworm is also produced by the consumption of 
the flc.sh of the pig and ox, although if the flesh be 
thoroughly cooked the danger is greatly diminished. 

Bones of animnls are very important article.s of 
food. In the interior of the .shafts one finds the 
yellow marrow, consisting of fat of a very savoury 
taste. At the ends of the bones is situated the red 
mnn-ow, which is practic.ally devoid of fat, but is 
rich in nitrogenous extractives. The whole bone, 
too, is porous, and boiling is able to extract 
from its interior a rich .siipidy of nitrogenous 
c.xtractives. Hence bones are useful for ninljing 
soups, which lie m.ay look upon as liot decoctions 
of .salts and extractive.---, having a useful sliimilating 



FOOD 


719 


action, but not of any great nutritive value, 
unless thickened by the addition of pieces of 
meat or vegetables, which should be served up 
with the soup. The bone itself consists of a 
gelatin-yielding substance termed collagen, which- 
IS chemically united with earthy inorganic salts. 
This gelatin may be removed by prolonged boil- 
ing, and is used for making jellies, and for various 
other purposes. 

Cereal Grains . — These are very important articles 
of food, and are largely used by mankind in nearly 
all parts of the globe. The most important cereal 
grains are those of wheat, oats, rye, barley, rice, 
and maize. They form veiy condensed articles of 
food, eontaining little water, and consisting of 
highly nutritive solid matter. They all contain 
an abundance of starch, together with smaller 
quantities of dextrine and sugar. Proteid mattem 
are also present in no inconsiderable amount, con- 
sisting cniefly of insoluble substances, such as 
gluten-casein, gluten-fibrin, gliadin, together with 
some soluble albumen. The cereals are as a rule 
deficient in fat and salts. 

Wheat-flour and Bread . — Wheat is rich in albu- 
minous matter, containing about 12 per cent. It 
contains about 70 per cent, of starch, and very little 
fat. The grain is crushed and separated into flour 
and bran. With the loss of the bran the flour 
loses some fat, salts, and nitrogenous matter; on 
the other hand, bran is irritating to the digestive 
mucous membrane. Whole-meal bread is there- 
fore more nourishing, but is apt to disagree. 

If flour be mixed with water it forma a sticky 
dough or paste. This consists of gluten, a nitro- 
genous substance of a sticky nature, by which the 
granules of starch are held together. On heating 
this dough, with or without admixture of eggs, 
milk, &c., pastry, biscuits, &c. are made. Macaroni i 
is made by forcing dough through small apertures 
during the application of heat. Bread is dough 
inflated with carbon dioxide, which gas may be 
generated in the dough itself, or may be driven into 
it by pressure. Yeast has the property of converting 
sugar into alcohol and carbon dio.xide. If there- 
fore yeast be mixed with dough which contains a 
little sugar, this ferments, and the carbon dioxide 
causes the dough to swell up. Baking powdei-s are 
used for the same purpose ; they consist of sub- 
stances which yield carbon dioxide during the 
baking process. In Dauglish’s process carbon 
dioxide is forced into the bread under pressure, 
and bread so prepared is termed ‘ aerated. ’ When 
flour is converted into bread much of the starch 
is converted into the more easily digested dextrine, 
and the albumens are coagulated and otherwise 
changed. It is rendered soft and open, readily 
permeable by the digestive juices. One hundred 
pounds of flour yield about 135 lb. of bread. 

Oats and Oatmeal . — Oats have this advantage 
over wheat, that they contain more fat and more 
saline matter. They may be looked upon on this 
account as more valuable food, when the diet is 
limited to a few articles only._ They are ground 
into oatmeal, from which pon-idge may be made. 
Oatmeal boiled with a large quantity of water, i 
so as to form a drink, is hi^ily spoken of by 
Parkes. It is capable of forming a much more sus- 
taining drink than perhaps any other, and is much 
advocated for the use of labourers, especially for 
those engaged in harvesting or in other labour, 
where great exertion has to be made in a short 
space of time. 

Barley, Maize, and Rye . — These are veiy nutri- 
tious, the maize eontaining about 6 per cent, offat, 
in addition to albuminous andstarchy matter. Rye 
and barley are apt to produee intestinal irritation, i 

Rice . — This grain is poor in nitrogen, and con- ■ 
tains little fatty matter ; so that those who pubsist 1 


almost entirely upon it are obliged to supplement 
its deficiencies by admixture with fat, and with 
proteid matter either in the form of milk or legumes. 
It should not be cooked by any boiling process, in- 
asmuch as during the process it loses much of its 
nutritive value, the albumens being in part dis- 
solved away. It should be steamed in preference. 

The Legumes or Pulses . — These include the peas, 
beans, and lentils. They are distinguished by con- 
taining large quantities of nitrogenous matter, and 
accordingly their chief utOity is to supplement the 
deficiencies of starchy and fatty food. They are 
eaten with rice in India, and in England they form 
a favourite dish — ‘beans and bacon’ — equivalent 
to the ‘baked beans’ of New England. The 
Mexicans, however, are the greatest consumers of 
beans (frijoles) in the world, although this vege- 
table is nearly equally popular throu^iout Central 
America ; and the garbanzo, or chick-pea, fills the 
place of the potato in Spain. Lentil soup is a 
valuable food. The pulses are not readily boiled, 
and are not digested very easily. 

Vegetable Roots . — Vegetable roots and tubers 
yield abundant food to man, of a highly nutritive 
qualitj’’, and containing as a mle a large quantity 
of starchy matter. The potato is one of tne most 
important tubem. As it contains little nitrogen- 
ous and fatty matters, these must be added when 
the diet consists largely of potatoes. This tuber 
should be steamed rather than boiled ; it is very 
digestible, especially when not too young. Since 
1845, the year of the great potato disease, the plant 
has deteriorated, and, some maintain, is a less 
nutritive food than it had previously been. An'ow- 
root, which consists almost entirely of starch, and 
is largely adulterated with other forms of starch, 
cannot be considered in any other light than that 
of a single food-stuff, and in consequence it must 
always be used as an addition to other foods. The 
same remark applies to Tapioca (q.v.), and to sago, 
although this latter is obtained not from a root, 
but is cut away from the centre of the stems of 
several kinds of palm-trees. Other roots are the 
Jerusalem artichoke, containing sugar and nitro- 
genous matter, and turnips, carrots, and parsnips, 
containing starch, sugar, and a small Quantity of 
nitrogenous matter. Beet-roots, mangold-wurzels, 
and radishes are all succulent roots, containing 
both starch and sugar. 

Vegetables . — The most important vegetables are 
members of the cabbage tribe, amongst which may 
be mentioned the common cabbage, the red cabbage, 
cauliflower, Bnissels sprouts, various kales, and 
broccolis. These have not a very high nutritive 
value, but they supply the economy with useful salts, 
and are in consequence very highly antiscorbutic. 
Much the same may be said for the lettuce, 
onion, mustard, cress, endive, &c. 

Fruits . — These are of value chiefly on account of 
the sugar .aud vegetable acids they contain. The 
sugar is in a form which is readily absorbed; 
and, on account of the large quantity of vegetable 
acids, they have a very important antiscorbutic 
action. 

Muts, such as cocoa-nuts, walnuts. Brazil-nuts, 
are rich in oily and nitrogenous matter. They are 
not easily digested, however. 

Beverages . — Water is the main constituent of 
every beverage. Most beverages contain solid 
matter, either in solution or in a state of sus- 
pension. We may divide beverages into nutritive 
and stimulating, the most useful ones combining 
both these properties. Perhaps the most important 
nutritive beverage is milk. It contains all the 
necessary food-stuffs, as is shown by the fact that 
the newly-born child can thrive on it alone. Its per- 
centage composition is nitrogenous matter, 4 per 
cent.; fat, 4; milk-sugar, 5 '2; salts, ’8; water, 86 
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per cent. The composition varies in different hreefe 
of cows. The Aidemey cow yields a milk that is 
very rich in fat, wliile the milk of the long-horned 
cow is rich in casein. It varies too with the pastur- 
a-'c, and may even acquire poisonous properties. 
1^10 peculiar taste of the milk from cows fed on 
turnips is well known to evei^' one. The milk of 
the ass may frequently be taken by persons who 
are unable to digest cow’s milk. Cream consists 
of the fat of muk, and is obtained by allowing 
freshly drawn milk to stand for some hours. The 
lighter cream floats to the surface, and may be 
removed. The name ‘skimmed milk’ is applied 
to the residue after removal of the cream. Butter- 
milk contains less fat than does skimmed mUk. 
It is, however, of important nutritive value, as 
it contams much nitrogenous matter, salts, and 
sugar. 

Tea, Coffee, and Cocoa are restorative beverages 
having a stimulating action. _ They have little 
nutritive value unless taken ivith milk and sug.ar. 
Tea contains an astringent substance — tannin, 
which causes the rough taste experienced when it 
is drunk without milk. The addition of a few drops 
of tlie latter substance prevents its astringency, by 
precipitating the tannin as an insoluble albuminous 
tannate. It sliould be made by pouiing boiling 
water over the leaves ; if the leaves are boiled in 
water thej’ lose their aroma, and much astringencj' 
is developed. On account of its astringency tea 
slightly impedes digestion and lessens tlie action of 
the bowels. Theine is the active principle. Coffee 
has, roughly speaking, the same composition as 
tea. Its active principle is caffeine, and it contains 
a tannic compound and a characteristic volatile oil. 
As a beverage it is stimulating; but it retards diges- 
tion and the action of the bowels. Like tea, it is 
said to prevent tissue waste, and it increases the 
action of the skin. Cocoa is much more nutri- 
tive than cither tea or coffee, as it contains starcli 
and a large quantity of fat and proteid matter. 
Chocolate is prepared by adding sugar and flavour- 
ing matter to the cocoa. See also Kola. 

Alcoholic Beverages. — Alcoliol is an article of 
food of some nutritive value, though perfect health 
is compatible with total abstinence (see Alcohol). 
Alcohol is undoubtedly oxidised within the body, 
although if taken in any quantity the excess is 
eliminated. Taken in reasonable quantity it stimu- 
lates the action of the heart, and probably raises 
slightly the temperature of the body ; but it retards 
to some slight extent the action of the gastric juice. 
It is also a mental stimulant, producing e.xhilara- 
tion. In many alcoholic beverages a l.aigo quantity 
of saccharine matter is present, and the.se may in 
conscqucncy hold a place as posses'^ing high nutri- 
tive qualities. Such arc beer and porter. Bitter 
principles, when prc.scnt, as in beer, are gastric 
stimulants, and probably assist digestion by in- 
creasing the secretion of the gastric juice. 

The Economics of Food. — In temperate climates 
triton a pa.storal people turn their attention to 
agiieulturo they become to a great extent vege- 
t.able feeders. Their diet no longer consists cliiclly 
of the fle.sh and milk of animals, but in .addition 
includes the tiso of a large proportion of giuins, 
j)nkcs, and other yogotablo food-stuffs. 'The .agri- 
cultural mco in time disnlace.s the pastoral one, 
for several reasons. In the llrst place, the very 
fact that the art of agriculture h.as been acquired 
indicate^ a greater mental development, certain 
to e.xorci.sc its full wciglit in the struggle for 
oxintenee. In arldition, however, there is another 
and an equally potent reason. Vcget.able matter 
IS. and niiisi always l>o, more cconomic.il a.s a 
jo‘>l-'ituir than animal rn.ittcr. A given area of 
soil must alw,iy.‘< yield food-stuffs of ,i more nutri- 
tive value if that soil ha.s liecn used to cultivate 


%’egetables such as corii, oats, &c., to be eaten 
directly by man, than if it be used for the main- 
tenance of any animal kept for the subsequent 
nutrition of man. The reason is veiy simple. A 
vegetable has a certain nutritive value — i.e. it 
wifi jield when eaten so much muscular energy, 
'&c. If eaten by man it will, directly administer to 
tlie energy of his body, and his muscles and brain 
will be nourished by it. If it be given to an ox 
part wiU no doubt go to the nourishment of the ox, 
and then, if the ox be eaten, to the nourishment of 
the man. The greater part, however, will be con- 
sumed by the o.x to obtain materials for its omi 
energy. Every step it takes, the perpetual move- 
ment of its jaws ui chewing, the whisking of its 
tail to chase away a lly, these are all deductions to 
be made out of the nutritive value of its food, and 
the residuum alone, and that a comparatively sm.all 
one, is what is obtained when the ox is consumed. 
So truly is this undemtood by practical men that 
they trj’ to minimise these deductions to the 
greatest" possible extent. They prevent sm much 
movement as possible on the part of the animals to 
be used as food, penning up the poiiltry, and 
placing the pig, naturally an active and intelligent 
animal, irithin the confines of a sts\ In order that 
the animal may be compelled by a process of 
exclusion to devote itself entirely to feeding and to 
furthering the development of fat, it is rendered 
asexual by an operation which is in a high degree 
painful. Nevertheless, these deductions are only 
minimised in some degi-ee, and it will ever be 
impossible to get rid of them altogether. It 
follows, therefore, from what we h.ave said that, 
at anyrate in a thickly populated country, it is an 
economy to go straight to the vegetable world for 
food rather than to consume the flesh of animals. 
The high price of meat is an indication of what has 
just been alluded to. There is a loss in converting 
vegetable into animal produce, and the value pf 
the latter rises in proportion to that loss. Life 
maj' be very chc.aply sustained on vegetable pro- 
duce, such as bread, oatmeal, peameal, &c. The 
cost of anim.al food is two or three times as great 
in the case of milk, cheese, and butter, and about 
twelve times ns much in the case of beef, veal, , 
ham, &c. According to Frauldand, if an average 
man were to confine himself to one article of diet 
ho would require, to support life from day to day, 
o'OGS lb. of potatoes ; 1T5G lb. of Cheshire cheese; 
1’33 j lb. of peameal; 1‘341 lb. of ground rice; 
2’345 lb. of bread ; 3’532 lb. of lean beef ; 4'300 lb. 
of lean veal; G'3G9 lb. of whiting; 8’745 lb. of 
white of egg; 2 ‘209 lb. of hard-boiled egg; 9‘865 lb. 
of c.arrots; 12'020 lb. of cabbage; '693 lb, of butter; 
•555 lb. of beef fat ; CJ bottles of stout. It is not, 
of coui-se, supposed that healthy existence can be 
maintained on one or two fooi-stufls alone ; the 
diet should be varied ns well as plentiful, and in 
order to bo economical it must bo drawn largely 
from the vegetable world. 

The various countries of the world differ very 
widely in reg-ard to their power of pioduciiig within 
their own borders food and to spare for all their 
inha bi tan t.K. The United States is the mo.st con- 
spicuous example of a country which raise.s in 
superabundance the essential food-stuff's required 
by its own people, and has of many Icinds a largo 
suiplus available for export. Few European coun- 
trie.s save Bu.Ssia are self-sufficing iu Ihi.s w.iy. 
Gre.at Britain is the most notable example of a 
countiy which i.s verv largely dependent on foreign 
countries for the food of its pcoiilo, and to an cver- 
incrc.asing c.xlcnt. At the beginning of the 19th 
cenfurj’, according to DIiilhalT, the gniiri iinpor(,s 
into the United Kingdom did not exceed 4 million 
bushels annually ; in 1S51-C0 they had risen to 
78 millions; in 1871-80, to 229 millions, Jlcan- 
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wliile the home production of grain had fallen, 
being in the decade 1871-80 about 345 million 
bushels. In the years 1880 to 1888 the imports 
of wheat alone varied from 90 million ,to 112 
million bushels, while the production in 1888 
was onlj' 72 million bushels. The total food 
imports, including wheat, meat, butter, cheese, 
sugar, tea, coffee, rice, and eggs, increased from 
2271 thousand tons to 5506 thousand. Great 
Britain imports about 37 per cent, of the meat 
consumed, 58 per cent, of the cheese and butter, 
and 61 per cent, of the wheat required. It may be 
said that Great Britain obtains nearly one-half of 
its food-supplies from abroad. These food imports 
are mainly from the United States, Bussia, Ger- 
many (Denmark); after these, from Canada, India, 
and Australia. The imports of Indian wheat have 
greatly increased of late. In 1867 the total value of 
imports of live animals, meat, butter, cheese, eggs, 
wheat, flour, grain, hops, sugar, fruits, nuts, and 
vegetables was £78,611,416, or £2, 11s. 9d. per 
head of population ; in 1883 it was £157,520,797, 
or £4, 8s. 6d. per head. In some of the years 
1883-88, the average per head fell again as low as 
£3, Is. 6d. or £3, 4s. Id. 

While Britain has been becoming more and more 
dependent on foreign countries, the United States 
has largely increased its surplus available for 
e.xport. In 1821 to 1840 the United States exported 
on an average 6 million bushels yearly ; in 1851 to 
1860, 29 millions; in 1871 to 1880, 147 millions; 
and since then as much as 285 millions in one year-. 
The grain _ exports from the United States to 
Great Britain alone in the years 1883 to 1887 varied 
from 43 millions of cwts. to 60 millions, with a 
value of from £20,000,000 to £29,000,000. 

A circumstance that has enormously afiected the 
imports from the United States into Britain is the 
extraordinary reduction in tlie cost of ocean transit 
between New York and Liverpool. Thus, while 
in 1880 each bushel of grain had to pay 9Jd. for the 
transit, in 1886 one penny carried it all the way ; 
and the cost of carrs'ing a ton of flour fell in these 
years from 25s. to 7s. 6a. 

However great be the advantage to Great Britain 
in having access thus freely to the best markets of 
the world, there is one aspect of the consequent 
dependence upon foreign countries whicli tends to 
cause misgivings. AVhat could a country depend- 
ent for nearly one-half of its food-supplies on 
foreign countries do in time of a war with a great 
state, even if it were not one of those on which it 
was directly dependent? Assuming that the navy 
could prevent anything in the way of a complete 
blockade of the shores of Great Britain, still priva- 
teers might seriously hinder the access of necessary 
food : food cargoes might have to be transferred 
from British to foreign bottoms, and the conse- 
quence miglit be a swift rise to famine prices. The 
issues of a great war are, of course, incalculable ; 
but it has been pointed out that it would be well 
for Britain to minimise the disadvantage, in riew of 
such possibilities, by developing as far as possible 
the food-raising and food-exporting resources of her 
own colonies, while diligently striving by improved 
agricultural metliods to ma'lce every acre at home 
raise as much more food for man and beast as is 
possible. 

See the articles Diet, Digestion, Cookebv, NuTniTiOK, 
and the boohs there quoted, as also the separate articles 
in this work on Alcoiioi, Beer, Bread, Chocolate, 
Cocoa, Coffee, 'Wine, &c. ; for the subject of adultcr.a- 
tion of food, see Adulteration ; and on food generally 
such works as Paiy, J^ood and Dietetics ( 1875 ) ; Thomp- 
son, Food^and Feeding (1886); Blyth, Foods; their 
Analgsis and Composition (1881) ; and works on Food 
by Hassall (1876) and Letheby (1882). 

Fool. See Jester. 
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Fools, Feast of. The Romans kept the 
festival of Saturn, in December, as a time of 
general license and revelry. During the brief 
season of the Saturnalia (q.v.) the slave reclined 
on his master’s seat at table, tlie master waited 
upon his slave, and society for the moment seemed 
to be turned upside down. The grotesque mas- 
querade suivived the pagan creed which gave it 
birth, and not only kept its place among the 
Christians, hut, in the face of solemn anathemas 
from fathers and councils, found its way into the 
ceremonial of the Christian church. It was called, 
at different times and places, by many different 
names, but latterly came to be best known as 
the Feast of Fools [Festmn Fatuormn, Fesfnni 
SUiltorum). The rites practised varied gieatly, 
but were everywhere marked by the same spint 
of broad, boisterous drolleriq and coarse but not 
ill-natured caricature. The donkey played such a 
frequent part in it that the pageant was often 
called the Feast of Asses (Festum Asinornm). In 
some places the ass of Balaam was figured ; in 
othei-s, the ass whicli stood beside tlie manger in 
which the infant Saviour was laid ; elsewhere, the 
ass on which the Virgin and Child fled to Egj’pt, 
or the ass on which Jesus rode into Jerusalem. In 
every instance there was more or less attempt at 
dramatic representation, the theatre being generally 
the chief church of the place, and tlie words and 
action of the drama being often ordered by its book 
of ceremonies. Several rituals of tliis aort are still 
preserved : that which was in use at Beauvais, in 
France, has a rubric ordering the priest when he 
dismisses the congi egation to bray three times, and 
ordering the people to bray three times in answer. 
As the ass was led towards the altar he was gi'eeted 
with a hymn. "VVliere the ass did not come upon 
the stage the chief point of the farce lay in the 
election of a mock pope, patriarch, cardinal, arch- 
bishop, bishop, or abbot. These mimic dignitaries 
took such titles as ‘Pope of Fools,’ ‘Archbishop 
of Dolts,’ ‘Cardinal of Numskulls,’ ‘Boy Bishop’ 
(q.v.), ‘Patriarch of Sots,’ ‘Abbot of Unreason,’ 
and the like. On the day of their election they 
often took po.sse.ssion of the churches, and even 
occasionally travestied the performance of the 
church’s higliest office, the mass, in the church’s 
holiest place, the altar. In some convents the 
nuns disguised themselves in men’s clothes, chanted 
mock services, and elected a ‘ little abbess,’ who 
for that day took the place of the real abbess. 

Tlie Feast of Fools maintained itself in many 
places till the Reformation in the 16th century. 
At Antibes, in the south of France, it survived till 
the year 1644, when we have it described by an 
eye-witness in a letter to the philosopher Gassendi. 
The scene was, as usual, a church ; and the actors, 
dressing tliemselves in priests’ robes turned inside 
out, read prayers from books turned upside down, 
through spectacles of orange-peel, using coal or 
flour for incense, amid a habblenient of confused 
crie.s, and the mimic hellowings of cattle, and 
grunting of pigs. See Tilliot, 316moircs pour servir 
« V Histoirc do la Fete dcs Fans (Lausanne, 1741), 
and Schneegans in Dliiller’s Zcitschrift fur Dctiische 
KultwgcscMchtc (1858). 

Fool’s Parsley {jFthusa Cynaphnn), an um- 
belliferous plant, common as a weed in gardens 
and fields in Britain, and in mo.st parts of Europe, 
somewhat resembling pai-sley in its foliage and 
general appearance, so that serious accidents Iiave 
occurred from its being mistaken for tJiat hoh ; 
for it is a poisonous plant, somewhat resembling 
hemlock in its properties. IVitli the curled varietj’ 
of piarsley it cannot easily he confounded ; the leaves 
are smaller and glossy, and have a disagreeable 
garlic-like odour when rubbed. The growth is 
annual, hut at fiist more rapid than that of true 



722 


fool’s parsley 


FOOT 


parsley. AVheii in flower it is readily knor\-n from 
every other plant in British gardens by its umbels 

wanting "eneral in- 
volucres, but having 
upon the secondary 
’ umbels partial in- 
volucels of three 
slender leaves hang- 
ing down on one 
side. 

Foot. In man 
the bones of the foot 
are twentj’-six in 
number, and are 
arranged in three 
natural groups — ^viz. 
the tarsal bones, 
which are the hind- 
ermost ; the meta- 
tarsal bones, which 
occitpy the middle 
portion ; and the 
phalanges of the toes 
anteriorly. The tar- 
sal bones, seven in 
number, are short 
and somewhat cubi- 
cal, and form the 
heel and the hinder 
'part of the instep. 

Fool’s Parsley ppe uppermost (see 

(JSthusii Cynapium) : i ) 5s called the 

a. umbel. astragalus, from its 

supposed resemblance to the dice used by the 
Romans. Above, it articulates with the two bones 
of the leg, the tibia and fibula, and through these 
bones the whole weight of the body is thrown 
upon the two astragali. Below, it is connected 
with and rests upon the os adds, or heel-bone, 
which is the largest bone of the foot. Immediately 
in front of the astragalus, and supporting it in 
this direction, is the scaphoid or boat-like bone. 




1 *S- 1* — Pones of the Foot and Ankle : 

t'*’”’''’ 'y <!. 0- c-slcis, or heel-bonc; . 

sraphyd bone; / p, the internal, middle, and extern: 
cmicifomi bones j i, cuboid bone. 


In front of tlio pcnpiioid bone ore the tliree cujiti 
Jprm or wcdgc-siiaped bones; .and on the ontc 
side of the cuneiform bones, and in front of tin 
os calcis, IS the cuboid bone. AVe see from fig. 
that the front row of tarsal bones is composed o 
tlie tliree cuneiform bones on the inner side of tin 


foot, and of the cuboid bone externally. There are 
five metatarsal bones passing forward, one for each 
toe. Each ciineifonn bone is connected with one, 
and the cuboid hone with two, of these metatarsal 
bones. Behind, they are close together, but as 
they nin forward they diverge slightly from one 
anotlier, and their anterior ends rest upon the 
ground and form the balls of the toes. They con- 
stitute the forepart of the instep. Tlie remaining 
bones are those of the toes, and are named the 
phalanges, each toe. lianng three of these bones, 
excepting tlie great toe, wliicli has only two. ( A 
similar law holds for the bones of the hand, each 
finger having three phalanges, but the thumb only 
two. ) 

The instep is comnosed of the seven taisal and 
the five metatarsal oones, which are so arranged 
and connected (see fig. 2) as to form the pkmtar 
arch from the extremity of the heel-bone to the 
balls of the toes. The astragalus fonns the summit 
or keystone of this arch, and transmits the weight 
wliiclii it receives back to the heel, and forward to 
the balls of the toes. 

The bones where they artfciilaf e wftfi one another 
are covered with a tolerably thick layer of smooth 
cartilage, and by this means, together with the 
very slight movements of ivliich each hone is 



Section tliroucli the lower end of the tibi-n a, and througli the 
.nstragaUis o, the heel-bone c, the scaphoid bone o, the 
internal cuneiform bone e, and the bones of tlie great toe/. 


capable, a degree of elasticity is given to the foot, 
and consequently to the step, which would bo alto- 
getlier w.mting if the plantar arcli were composed 
of one single mass of bone. This elasticity js far 
greater in tlie anterior pillar of the arch, wliicli is 
composed of five comparatively long bones sloping 
gradually to the ground, tlian iii the posterior pillar, 
wliicli is short, narrow, and composed of a single 
bone, wbicb descends almost vertically from the 
ankle to the ground. Hence, in jumping from a 
height, we always endeavour to alight upon the 
balls of the toes, and tims break tlie sliocfc wliich 
we should feel if by accident we descended upon 
the heels. 

_ The boiie.s of the foot are held together by short 
ligamentous bands of great strength. Tliese arc 
attaclied to t!ie non-articular surfaces of the hones, 
and are arranged mostly on their plantar and 
dorsal — i.e. upper — surfaces, while others are .situ- 
ated between bones, and are lienee named inter- 
osseous. So resistant arc tliese ligaments that it 
is almost impossible to dislocate the bones which 
the.v hold together. 

The _ spot over which the inferior c.alcnnco- 
scaphoid ligament extends is tlie we.akest in the 
foot, the astragalns being tlicrc unsnppoitcd by any 
bones additional supjiort is, liowever, nll'orded 
where it is more required by the tendon of a strong 
muscle, t\\Q: posterior ti6«r/ *(fig. 3, B), which passes 
from tile back of tlie tibia ( the chief bom; of the 
log) round the inner ankle, to be inserted into the 
lower part of the inner surface of the sc.apbnid 
bone. It not nnfrequcntlv happens tliat the nstrn- 
gahis, being citiicr insufiiciently supported, or from 
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its Ijeing overweighted, descends slightly helow its 
proper level, cansnig a lowering of the arch and a 
liattening of the sole of the foot. The defect when 
slight is known as ‘ weak ankle ; ’ when more 
decided it is termed- ‘ flat-foot ; ’ and in extreme 
cases the bone may descend to such an extent as 
even to i-ender the inner side of the foot convex 
when it naturally should he concave. 

In tlie movements of the foot upon the leg we 
see a striking combination of variety of movement 
with general security. This combination is effected 
■by the harmonious action of three joints, each of 
which acts in a direction different from the othem. 
The firet of these joints is the ankle-joint, which is 
formed by the bones of the leg — the tibia and fibula 
— above, and the astragalus below. At this joint 
the movements of flexion — i.e. approximation, of 
the toes to the knee, and extension — i.e. pointing 
the toes to the ground, take place. The second 
joint is between flie astragalus and the heel-hone, 
and it permits the foot to he rolled inwards or 
outwarcTs ; wliile the third joint is between the 
first and second row of tarsal hones — viz. between 
the astragalus and os calcis behind, and the 
scaphoid and cuboid bones in front — and allows 
the degree of curvature of the plantar arch to be 
increased or diminished within certain limits. The 
following is the order in which the movements of 
these three joints occur : the raising of the heel (by 
the first joint) is accompanied bj' a rolling of the 
foot wwards (by tlie second joint), and by an 
increased flexure of the plantar arch (by the third 
joint); and the raising of the toes is accompanied 
by a rolling of the foot ouiwaids, and a straighten- 
inq of the sole. 

The joints, however, merely allow of movements ; 
they do not effect them : this is the special function 

of the muscles ; and 
each of the three 
movements we have 
indicated is effected 
by special groups of 
muscles. The prin- 
cipal of these mus- 
cles are shown dia- 
gi amatical ly in figs. 
3 and 4, represent- 
ing the inner and 
outer sides respec- 
lively. The first 
/ series of niove- 
ments is mainly 
eft'ected by three 
muscles : viz. ( 1 ) 
muscles of the calf 
( fig. 3, A), attached 
above to the hones 
of the thigh andleg, 
and below by the 
Tendo Aehillis to 
the heel-bone ; (2) 
the posterior tihial 
(fig. 3, B), attached above to the tibia, and below 
b}' its tendon to the scaphoid bone; and (3) the 
short flbular (fig. 4, C), attached above to the 
fibula, and below by its tendon to the outer meta- 
tarsal hone. The calf-muscles, whose tendon is 
inserted into the heel-bone, are large and very 
powerful, for in raising the heel they have to raise 
the weight of the body. The other two muscles, 
the posterior tibial and the short flbular, turn round 
the inner and the outer ankle respectively, and 
are inserted into the inner and the outer edges of 
tlie instep ; the former being attached to the 
scaphoid, and the latter to the outer metatarsal 
bone. They not only assist in raising the ankle, but 
support it laterally. The muscle whose tendon is 
on the inner side of the foot (the posterior tibial) 



Fig. 3. 

A, the gastrooneinias and soleus 
muscles, forming the muscles of the 
calf : «, the Tendo Aehillis ; B, the 
posterior tibial muscle; i, its ten- 
don ; D, the inner ankle ; F, the 
anterior tibial muscle, attached 
above to the front of the tibia, 
below to the internal cuneiform 
bone; k, the flexor tendon of the 
great toe. 



t g c 
Fig. 4. 

E, lower end of fibula, foming the 
outer ankle; C, the short flbular 
muscle, attached .above to the 
fibula, and below by its tendon, c, 
to the outer metatarsal bone; I, 
the long flbular musele, its tendon, 
i, running behind the outer ankle 
and under the instep to the met.a- 
tarsal bone of the great toe; G. 
the anterior or third flbular muscle, 
attached above to the fibula and 
below by its tendon, g, to the outer 
metatarsal bone; h, the e.xtensor 
tendons of the toes. 


effects the two movements which are associated 
with tfie raising of the iieel-bone — viz. tlie turning 
of the foot inwards and the increased flexure of the 
arch. 

The second series of movements — the raising of 
tlie toes, the turning of the foot outwards, and the 
straightening of the 
sole — are effected by I 
two muscles, the ' 
anterior tibial (fig. 

3, F) and the third 
fibidar (fiw. 4, G), 
whose tendons pass, 
one in front of the 
inner ankle, and the 
other in front of the 
outer ankle, to the 
corresponding edges 
of the instep, and 
are inserted into the 
internal enneiform 
and the outer meta- 
taisal bones. These 
muscles are direct 
flexors of the tarsus 
upon the leg ; the 
fonner raising the 
inner, and the latter 
the outer border of 
the foot. 

Another point in 
the anatomy of the 
foot that requires 
notice is the mode 
of union of the meta- 
tamal with the tarsal bones. In these joints in the 
fourth and fifth toes a slight revolving motion can 
take place, which probably enables the outer meta- 
tarsals to adapt themselves to inequalities of the 
ground, and to equalise the distribution of the 
weight which is thrown upon the foot ; while, in 
the corresponding joints of the three inner toes, 
scarcely any motion can occur — a provision by 
which additional 
strength is given 
to the inner side 
of the foot, upon 
which the weigiit 
of the body most 
directly falls. 

The skin of the 
sole is very tough 
and strong ; and 
intervening be- 
tween it and the 
bones and the 
strong fascia of 
the sole of the 
foot is a thick 
pad of fat, which 
acts the part of 
an air or water 
cushion in de- 
fending the ad- 
jacent parts from 
injurious pressure, and in deadening the jars and 
shocks that would otherwise be felt in leaping, &c. 

A few remarks on the subject of shoes may here 
be added. The shape of the sole of the natural foot 
is shown in fig. 5, while the shape after the pro- 
longed use of a badly-made shoe is given in fig. G. 
In the foot in its normal state the great toe is 
seen to be free from the others, and the line of its 
axis prolonged backwards passes through the centre 
of the heel ; while in the foot distorted by the 
use of the slioe the line of the great toe is quite 
altered, and the toes generally — not being able 
to find room side by side — oVerlaii each other 
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and lo-e their separate and individual actions; 
corns, bunions, and ingro-wing toe-nails being the 
natural consequence of this maltreatment. Moyer 
of Zurich drew attention to the _b<ad 
treatment Avhich the foot receives 
/ / ^ from ordinaiy shoemakere, and 

// ; pointed out that the gieat toe 

/ / \ I .should he allowed to have its nor- 

/ / \ mal position, and this can be done 

// :/ by m.aking the inner edge of the 

1/ .! sole incline inwards, instead of ovt- 

I j wards, fiom the balls of the toes. 

I / Tlie accompanying figure (7) gives 

I / the outline of a shoe designed under 

\ / Meyer’s superintendence, and shows 

\ / the* difference between it and the 

\ / usu.al sh.ajie ; the latter bein" in- 

j \ dicated by the dotted outline. Higli 

j \ heel-pieces tend to m.ake the step 

L A less steady and secuie, to break 

' I doum the arch of the foot, to shorten 

\ j it, and to impair the action of the 

\ y calf-muscles. A high heel-piece, 

^ moreover, places the forepart of the 

Fi". 7. foot at a lower level than the heel ; 
Slice deswiiod weight is thus thrown too much 
b}-DrJIcyer, in the direction of the toes, and 
the dotted they are thrust forw.ard and 

outline he- cr.amped ag.ainst the upper leather 
ing the usual of the .shoe. 

shape. jf we compaie the human foot 

with the feet of other mammals 
we find that it piesents ccit.ain peculiarities, 
all of which have refeience to mairs erect pos- 
ture. The chief peculiarities are ( 1 ) the gi*e,ater 
lelativc size of the taisal bones as comp.ared 
with the other bones of the foot, and the more 
jieifoct formation of the plantar .arch, which 
i.s higher and stiongcr than in .any of the lower 
animals. Stiength and elasticity are thus com- 
bined in tlie Iiuinan foot in the higlicst degi'ee. j 
(2) The gi'eat toe is icmarkablo in man for its size 
and strength, and for tlie firm manner in which its 
metatarsal bone is joined to the other bones so .as 
to render it the main support to the foot. (3) If 
we compaie the human foot with 
f I that of the gorilla (fig. 8) or any 

I other Anthropoid Ape (q.v.) we 

I see that the toes arc shoit and 

/ , > i small in man in rel.atioii to the 

other jiarts of the foot, while in 
^ M the goi ilia the toes form the greater 

s l”''‘i' Indeed, a refer- 

H ® that the org.an 

V.M in (iue-.tion is rather a hand than a 

• i (, and hence the tcim giiadni- 

CAjjA metnovs as applied to this chu-s of 
animals. There is sc.arcely any 
jilantar arch, and the weight of 
body hears chiefly on the outer 
edge of the foot; the digits aie 
rig. S. long and strong, and the inner one 
Toot of Gorill.-L diverges so as to form a thumb 
rather than .a great too. 

It remains to notice some of the most marked 
larietics of foim which the bonas of the foot 
present in mammal-'. In the following group of 
figures the s.amo letters are att.ached to the same 
boiie.s. Thus, a ni.ark-, the astr.ag.alus ; cl, the 
calcancum or heel-bone (the posterior projection 
of Mhich fonn.s the hock of the lioi-se); s, the 
scaphoid ; h, the cuboid ; cc, the ccto- or outer, 
cm, the moso- or middle, ri, the onto- or intemal 
cuneiform. Mow, as a general rule in all mam- 
malia, the ccto-cniieiform supports the thiul or 
middle of the five toesuhen they are .all prc.sent, 
the mcso-ciineifoim the second, and the cuIkiuI 
the fouith and fifth. Hearing in mind this law, 


m 


we see that the large bone in the lioree, known 
as the cannon-bone, which i« articulated to the 
ecto-cuneiform, cc, is 

the metatarsal of the ,1'' i , 

third toe, to which - ) L- I 'Dl i 

are aiticulated the Ui ^ 

three phalanges of JSw'fy 

that toe, the last ^ 

phalanx, 3, being ex- \\T^ 

p.anded to form the .ll 

hoof. The small bone j .d” / 

populavlj' known as W Vi 

the splint-bone (not | 

shouni in the figure), '{ J 

and articulated to j t 

themeso-cuneiform, is 

the mdimentaiy or ■'? 

stunted met.atarsal of \\X 

the second toe, 2 ; and L)3 ^ 

the outer .splint-bone, 

articulated to the cu- ''ll'/ 

boid, is the rudiment- vUi/ ^ i-g 

ary metatarsal of the ' 3 

fourth toe, 4 ; so th.at Fig. 9. — ^Horse. Fig. 10. — Ox. 
in the horee we have 

only one too, the third, sufficiently developed to 
reach the ground, with mere traces of a second 
and fomth toe on either side. In the foot of the 
ox the cuboid, h, is relatively larger than in the 
horse, and is equal in size to the ecto-cuneiform, 
cc. The cannon-bone .oj-ticulates with both these 
tarsal bones, and hence answers to the metatarsal 
bones of both the third and fourth digits ; it is 
accordingly found to consist of two distinct bones 
in the fcctus; and in the adult it is divided 
internally into two cavities, and its original separa- 
tion is marked out by an external elongated ridge. 




Fig. 11. Fig. 12. Fig. 13. 

lUiinoccros. Ifippoiiot.-uiius. Fleidiant. 

At the lower end .aie two distinct joints for Uie 
phalanges of the thiid and fourth toes. While 
in the horse we had the rudiments of the vppy 
parts of two toes (the second and fourth), in 
the ox we have tlic i-ndimcnts of the lovxr 
parts or phalanges of two toes (the second and 
fifth), forming tlie ‘spurious hoofs,’ and marked 
2 and 5 in the figure. In the rhinoceros thci'e 
is one principal too (the thiul), ns in the hoi'se, 
with the second and fourth toes in a less de- 
veloped state; while in the hippopotanins tlicic 
aic two principal toes (the third and fouith), 
.as in the o.x, with the second .and fifth toes 
not fully developed. In the elejihant theie is a 
fifth digit added, answering to our great toe, and 
aiticulaling with an cnto-cuneiform hone, so th.at 
in the foot of this animal we have .all the bones 
occurring in the human foot. Owen concludes 
1 fiom these and similar obsen'ations that the 
course of the simjdific.ation of the five-toed fool 
is, first, a diminution and leniov.al of the inner- 
' most toe; next, of the outermost; then, of the 
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second ; and lastly, of the fourth ; the third or 
middle toe being the most constant and (in the 
lower animals) the most important of the five. 

Foot, the most common unit of lineal measnre 
all over the world, was taken originally from the 
length of the human foot. The three foot-measures 
that occur most frequently are the Paris foot or 
pied do roi, the (German) Khenish foot, and the 
ISngUsh. Compared with tlie French vidti-e ( = 
3 ’28090 English feet) they stand thus : 

JIfetre. English Inches. 

English foot = 0*30479 Paris foot = 12*78912 

Paris II = 0*32484 Rhenish n = 12*35652 

Rhenish n = 0*31385 

In round numbers, 46 Paris feet = 49 English feet, 
34 Rhen. or Ger. feet = 35 English, and 57 Paris 
feet = 59 Rhenish. The Russian foot is almost 
exactly equal to the English. Many local feet are 
only about 10 inches. The foot has almost uni- 
formly been divided into 12 inches, and the inch 
into 12 lines (often, however, into tenths). The 
French pied vsuel is the third part of the mhtre 
(see Yard, Metre). In Music a foot is the 
short figure with one accent, and in Metre (q.v.) 
a certain number of syllables (dactyl, iambus, 
&c. ). 

Foot-and-MoutU Disease. See Murrain. 

Football. Probably no game has ever -been 
able to count upon so much popularity and so 
many opponents at one and the same time as the 
now great English winter pastime of football. 
When it was first played it is impossible to say, 
but in one form or another the game has existed 
for very many centuries, in spite of an amount of 
opposition that would have completely extinguished 
a less attractive form of exercise. As in the case 
of cricket, and indeed many other ball games, 
oiiinions are divided as to whether football sprung 
up on English soil or was an importation. The 
Greeks had a game to a certain extent resembling 
football, which was played with the kind of ball 
known as liarpaston, and one set of iilayere had to 
force the ball into that portion of the ground 
guarded by a rival team in any way they chose. 
Amongst the Romans, too, there was a game 
played with a large inflated ball, the follis; and, 
though it is evident this was only struck with the 
hand, yet the ball used was undoubtedly similar 
to the football of later years. No trace of the 
game as at present understood has, however, been 
discovered beyond the limits of Britain, where 
it has flourished for centuries. That football in 
its early days was played with a boisterous vigour 
that very closely approached brutality, and often 
led to breaches of the peace, ample proof is adduced 
by the nuinerous attempts made to prohibit it. As 
early as 1314 a proclamation was issued by Edward 
II. foi’bidding the hustling over large balls (rayar/'cs 
do groscs pclotcs), which it is to be presumed had 
reference to football. In 1349 the game, designated 
in the statute hy its present name, was objected 
to by Edward III. ; and similar measures were 
adopted with a view to its suppression by Henry 
I(^ ( 1401 ) and Henry A^'Ill. ; while during 
the reign of Elizabeth the game was forbidden 
upon pain of imprisonment. Despite these pro- 
hibitive measures and much hostile criticism, foot- 
ball continued to be regularly pursued by the 
people at large until the middle of the 17th cen- 
tury, when it began to decline in popularitj', the 
change being due possibly to the influence of 
Puritanism. It was not, however, allowed to die 
out altogether, and after being kept alive by the 
younger generation it ultimately- became a regular 
item in the public school cuniculuni. This flame 
was fanned by the athletic revival of the 19tli 
century, and it is now an open question whether 


the votaries pf football do not outnumber those of 
cricket. 

The description of game played in the early ages 
was like that of the present day in that it con- 
sisted in forcing the ball through goals which were 
then defined by objects dependent upon the spot 
where the game was decidecl. Tlie ball at the start 
was placed as now midwaj' between the two goals, 
and each side, consisting of any numher of players, 
endeavoured to gain the upper hand by any device 
or strategy. The game was played either in the 
street, on a field, or ‘ across country,’ when in some 
instances the goals wore several miles apart. 
Shrove Tuesday was the great football day. Until 
1540 a game took place annually on this day on 
the Roodee, at Chester, and in some parts of Eng- 
land a game similar in character is still indulged in. 
The ball was kicked or thrown at the discretion 
of the player, and in the struggle to gain or 
retain possession of the ball there was some ex- 
ceedingly rough work. A description of such a 
contest played as recently as 1888 was given in The 
Field of March 3 of that year. Joseph Strutt, writ- 
ing in 1801, describes the game of that time, and hy 
its close affinity it is evident that this was the proto- 
type of the old hacking and tripping game, an early 
development of Rugby Union football. 

Football at the public schools was and is still 
of very varied character, the rules of the game 
having, as an admirable authority has suggested, 
been probably drawn up to suit the capacity of the 

laygiound. Where the ground, as at Rugby 

chool, took the form of a large meadow, there 
running with the ball, the consequent tackling or 
collaring, and the rough tactics adopted in the 
primitive game could be indulged in without fear 
of serious danger ; but not so in the eircuniscribed 
and more general kind of playground, with, in 
many cases, its flagged pavement. Here it was 
necessary that the rougher element should be 
eliminated ; and hence arose the game in which 
kicking the ball was alone permissiwe, to be subse- 
quently known by the name of Association foot- 
ball. 

About the middle of the 19th century clubs 
began to be formed by old public school boj’s. 
The Sheffield and Hallam clubs, playing the 
‘dribbling’ or non-handling game, were started 
in 1857 ; a year later the celebrated Blaekheath 
Club was formed for the purpose of promoting the 
‘ carrying ’ game ; and in 1858 came the institution 
of the famous Richmond Club. Others of course 
followed, and in 1863 a praiseworth 3 ^ attempt was 
made to determine upon one code of rules to govern 
all plaj-ere. This attempt failed, but a bodj-, to be 
ever aftei’wards known as the Football Association, 
was in the same year formed bj- the ‘ dribbling ' 
clubs, who were numerically stronger than the 
followere of Rugby. The latter section was con- 
tent to remain without organisation until 1871, 
when the Rugb^- Football Union sprang into exist- 
ence. Under the management of the societies 
named, the game has improved and_ grown in mar- 
vellous manner, until it stands unrivalled in Great 
Britain as a winter pastime. International and 
all other kinds of matches are played, and so extra- 
ordinary is the popularitj- of football that nearly 
30,000 people have been knou-n to attend a single 
match, while a companj- numbering 10,000 is by no 
means a rare ocevu-rence ; and since 1888 there 
have been some clubs organised as limited liability 
companies, which have declared fair dividends. 

The diagram on the following page irill give 
some idea of the field of play. 

In Rugby Union football the area for plaj- is 
usually- 110 yards bv 75 j-ards ; each goal is com- 
posed of two upright posts exceeding 11 feet in 
height from the ground, and placed IS feet 6 inches 
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apart, with a cross-bar 10 feet from the ground. 
For a match the opposin" sides number fifteen 
each, and are generally disposed of as follows : 
one full hack, three three-quarter hacks, two half- 
hacks, and nine forwards. The airangement of the 

side iSj however, 

, i entirely in the hands 

.5 L of the captain, who 

b 1 is may deem it expe- 

j i dient to draw from 

^ the forwards for 

T T additional strength 

A-j- ■ -pA behind the senm- 

i I mage. The dimen- 

gi i B sions of the hall are : 

— :-r — c — I - - length, 11 to II J 

I ■ inches; length cir- 

, , , , T)T) IT- cumference, 30 to 31 

A A, goal-posts; BB, goal-lines; 

Cb, touch-liMs. '”''th cii- 

IntlieRngW Union game the four cumference, Soi to 
corners outside the linos marking 26 inches. rrom 
the field of play arc known as these it will he 
touch in goal. gathered that the 

ball, weighing from 
12 to 13 oz., is oval in shape. It is the object 
of each side to obtain as many tries or goals as 
possible. At the present time matches in Eng- 
land arc decided by a number of points ; a goal 
from a tiy or drop-kick scores three points; from 
a free kick (penalty for infringement of offside and 
other rules), two 'points ; for a try, one point is 
allowed. In other portions of Great Ilritain a go.al 
counts more than any number of tries, an arrange- 
ment which is not or the most equitable kind. A 
try is gained when a player touches the b.all down 
in his opponents’ go.al. This is accomplished hy 
.a player, when not ofl'side, dodging his opponents 
and crossing the goal-lino at any spot. A player 
is put ofTsidc if ho enters a scrimmage from liis 
oiiponents’ side, or, being in a scrimmage, gets in 
front of the hall, or when the hall has been kicked, 
touched, or is being nin with hy .any of his omi 
side behind hiui — i.e. between himself and his own 
goal-line. A side having so touched the hall down, 
one of the players of the same side must bring it 
up to the goal-line in a straiglit line from the spot 
avhere it was tonclied domi, and tlicnce walk out 
with it in a line p.arallel to tlie touch-lines such 
di'-t.ancc as he thinks proper and there place it 
for another of the side to kick. Should the hall 
he kicked directly over the cross-bar (not over 
either post) it is a goal. A goal may, liowcvcr, 
ho obtained by a drop-kick (made hy letting the 
liall fall_ from the hands .and kicking it the very 
inst.ant it rises) at anytime during tlie g.ame ; or 
from a place-kick (made by kicking the h.all 
after it lias been placed in a nick made in the 
ground for tlie ]mrposo of keeping it .at rest) or .a 
diop taken a.s a free kick for a fair catch (a catch 
made direct from a kick, throw forward, or a 
knock on hy one of the opposite side), or as an 
award for .a penally. 

For Association football the maximum size of 
ground i“ _200 y.ards hy 100; the iiiinimnro, 100 
yards hy 50. Tlie most popular diineirsioiis are 
120 yards hy SO, and for cup tie matches, wliich 
are e.voeedingly numerous, the field of pl.ay must 
not he le^-- than 110 yards hy 70. The goal-posts 
are placed eight yards apart, with a bar across 
ciglit feet from tlic ground. In tiiis game onlv 
goaL count, and to obtain a goal tiie hall must lie 
p.a='od lietwocn the go.al-pnsts under the h.ar. Iso 
phiycr ispennitted to c.arrj- (take moie than two 
step.-, when lioldiiig the half), knock on (strike or 
I'r.ipi,') the hall witli hand or anii), or handle (pl.ay 
the hall with iiand or arm) the hall under anv 
t'lcloncc v.hatcvcr,_excopt in the case of the goal- 
heopo.-, who, within liF own half of the ground, 


may use his hands in defence of his gotil, cither hy 
knocking on or throaving, hut not carrying the ball 
A goal cannot be scored from a free kick — the 
penalty for handling the hall, offside play, or avhen a 
player sends the hall over his own goal-line. The 
ball in the Association game is of an average cir- 
cumference of not less than 27 inches and not more 
than 2S inches. Matches are pkayed hetaveen sides 
numbering elea’en each, the playeis being generally 
disposed as folloavs : a goal-keeper, tavo hacks, three 
half-backs, .and five foravards. As at Rugby Unipn, 
the greatest factor toavards success is the avorldng 
together of the aadiole team. 

At the present time, even, complaints are frequent 
that football is associated avith a large number of 
accidents. It certainl 3 ' cannot he argued th.at tlie 
game is one of gentle character ; hut it is beyond 
doubt that the l.arge majority of mishaps occur 
tlirongh the non-observance of those rules aadiicli 
the governing bodies haa-e from time to time dr.aavn 
up avith a vieav to the elimination of the rough 
element. 

In manj- parts of the avorkl besides Great Britain 
football li.as of recent years spread in a remark- 
able avaj', hut it has pwhaps taken the strongest 
hold in Australia, Neav Zealand, and C.anada. 
The latter tavo countries each sent a team to 
England in 1888 ; and in the earlj^ part of the 
same j’ear a hodj’ of English football plaj’crs 
visited Australasia, and found there opponents 
quite avovthj' of them. Tavo g.ames are jilayed in 
Australasia, the one being strictl}' according to 
the English Rugby Union code, the other a com- 
bination of the tavo styles so avell knoavn in Great 
Britain. In the Victorian or Australasian_ g.anje, 
aadiich is plaj'ed almost universally in Victoria, 
Neav South ^Vales, and South Australia, the hall 
has to he bounded bj’ the player avhile running, 
and in this particular the g.ame diffei’s from hotli 
Bngbj' Union and Association. It is aadth the 
Neav Zealanders chielly that Rugby Union finds 
favour, but both games arc cxceecllngly popular 
avith the public, avho muster in their thousands at 
the more important matches. Comparativelj’ little 
Rughj’ Union is plaj'ed either in Canada or the 
United States, hut in both countries tlie Association 
game flourishes, the team from tlie former country 
avhicli visited England, .as mentioned above, jiroving 
hoav assiduous liad been their practice. Until the 
host quarter of the present cciituiy football avas less 
knoaam in tlio United States ; but then, under the 
guidance of the Neav York and Patereon clubs, the 
g.ame greav ra]ndjj', and in Ajiril 1884 there av.as 
fonned the Anerican Football Association. From 
sonic qiiartcre much opposition avas experienced hj' 
American admirei's or the game, avhicli avas a’oted 
altogether too rough, but despite opposition it has 
continued to make lieadaa’aj'. It is avorth mention 
that a variety of football is a-erj- popular avitii some 
Indi.an tribes, as the 'Washocs of Nevada. 

Foote, AKDiiEav IIULL, American naa-.al officer, 
aa’as born in Neav Haven, Connecticut, in 1800, 
entered the navj- in 1822, and after some service 
.against the pirates of the IVest Indies avas ap- 
pointed captain in 1849. In 1850 he g.allaiitly 
carried bj' stonn four Chinese forts at Canton, from 
avhicli iic liad been fired on avhile protecting 
American projiorty. On the outbreak of the civil 
aa-.ar he equipped and org.aniscd the avestem flotilla, 
and in Fehrnarj’ 1802, avith his gunboats, lie 
stormed Fort Henrj’. At Fort Doncl.soii, in the 
s.anio montli, he receii'cd a avoiind avhicli soon 
afterai'ards compelleil him to resign his command ; 
but his services obtained for him tlie rank of rear- 
admiral and a vote of thanks from congre.-.s. He 
diwl in Near York cilv, 2Gth .June 1803, avhile on 
his avaa’ to t.ake over tlie command of the fleet off 
Ch.arleston. 
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Foote, Samuel, English actor and writer of 
-comedy, was born at Tmro, in Coniwall, in January 
1720. His father at one time sat in parliament for 
Tiverton, and was mayor of Truro ; his mother 
inherited a considerable fortune from her brother, 
Sir John Goodere, Bart., who was murdered by 
another brother. Foote left Worcester College, 
Oxford, without a degi'ee, and about 1740 entered 
tbe Temple ; but after wastmg his fortune in a 
career of pleasure he turned to the stage as a 
means of support, and in 1744 made an unsuccessful 
ddbut as ‘a gentleman’ in ‘Othello.’ In 1747 
he opened the Haymarket Theatre — where he was 
at once director, actor, and dramatic author — ^with 
Diversions of the Morning. In this and other 
pieces he introduced well-known living characters, 
and, by his admirable powers of mimicry, succeeded 
in drawing large audiences ; the theatre was closed 
by order of the magistrates, but Foote hit on the 
device of inviting his friends to ‘a cup of tea,’ for 
which tickets were to be obtained at the coffee- 
houses. He appeared in a great number of parts 
in London, Edinburgh, and Dublin, but would 
seem to have achieved success almost solely in 
his own plaj'S. In 1766 he broke his leg by a 
fall from his horse, and amputation was found 
necessary. This, however, did not interrupt his 
career; he even trrrned the incident to account on 
the stage, by composing parts expressly adapted 
to his own state. He died at Dover on 21st 
October 1777. Many anecdotes of him, though 
not infrequently borrowed from earlier sources, are 
given in Cooke’s Memoirs of Samuel Foote ( 1805) ; 
see also Forster’s essay in the Quarterly Review, 
1854, and the article by Joseph Knight iir the Diet, 
of Nat. Biog., vol. xix. (1889). Of his plaj's the 
best are An, Auction of Pictures, The minor. The 
Liar, and The Mayor of Garratt, which have been 
freqrrently published. 

Foot-gliai*tIs, the flower of the British in- 
fantry, and the garrison ordinarily of the metro- 
polis, comprise three regiments, the Grenadier, 
Coldstream, and Scots Guards. See Guards. 

Foot-poiind is the unit used to express the 
work clone by any form of force. . Thus, taking 1 lb. 
and 1 foot as the units of weight and distance, if 
I lb. be raised through 1 foot, the ivork done is 
equivalent to 1 foot-pound ; and generally, if W 
represent tbe icork done, P the weight in pounds, 
and h the height in feet, then W (in foot-pounds) 
= Ph. 

Footprints. See Fossil. 

Foot-rot amongst sheep is of two varieties, 
the commoner consisting of an inordinate growth 
of hoof, which, at the toe or round the margin, 
becomes turned doivn, cracked, or torn, and thus 
affords lodgment for sand and dirt. Insufficient 
wearing of the hoof is the obvious cause, and hence 
the prevalence of foot-rot in soft rich pastures, and 
especially amongst sheep previously accustomed to 
bare, rongb, or upland walks, where the hoof is 
naturally wom down bj' the greater amount of 
walking necessaiy to procure sustenance. Taken 
in time, when lameness is first apparent, and before 
the hoof is cracked and the foot inflamed, a cure 
rapidly follows the careful paring of the superfluous 
and cfiseased hoof ; indeed, further treatment is 
scarcely necessarj' unless any of the vascular parts 
have been laid bare, when a little tar may be 
applied as a mild astringent and protection from 
flies. When from inattention or neglect tbe hoof 
is separated from the sensitive parts beneath, when 
ulcers appear on the sole, or proud-flesb springs up, 
active astringents or mild caustics are nece.ssaiy. 
The sheplierd’s old favourite butter of antimonj’, 
diluted with an equal quantity of tincture of 
myrrh, is a good remedy when cautiously and 


temperately used. A convenient paste, which in 
inexperienced hands is safer than a' fluid caustic, 
may be made with equal weights of flowers of 
sulphur and finely-powdered sulphate of copper, 
rubbed up to the needful consistency with lard or 
oil. Many have great faith in a mixture of the 
salt of copper with gunpowder and lard. 

The second and more troublesome variety is allied 
to what is termed fold in the foot : instead of com- 
mencing at the ground surface, it begins in the 
interdigital space, appears to depend upon consti- 
tutional rather than focal causes, and frequently 
occurs along with the other variety, and is supposed 
to be contagious. The foot is hot, tender and 
swollen around and immediately above the coronet. 
There are ulcerations in the interdigital space, and 
the swelling and subsequently the sprouting of 
proud-flesh cause a separation of the toes. When 
the tenderness and heat are great, poultices are 
advisable ; but in the milder cases and earlier 
stages the parts should be well washed with a 
solution of chloride of zinc, and in all cases the 
loose and semi-detached hom carefullj’’ removed, 
the parts thoroughly cleansed before applying the 
dressing, and afterwards protected bj' a bandage or 
a leather shoe well padded with tow. When ulcers 
appear they must be touched with lunar caustic 
or dressed with the paste already recommended. 

Foraillillifera, a class of unicellular animals 
or Protozoa, almost always marine in distribution, 
most characteristically provided with limy shells, 
which have fomed the chalk of the past and are 
now forming similar deposits in the deep sea. A 
living Foraminifer, often about the size of a pin’s 
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A living Foraminifer ( Polystomdla strigillata ). 

head, consists of a central nucleated mass of proto- 
plasm, of a shell surrounding this, and of long, 
branched, and interlacing threads of living matter 
streaming outwards, with food-absorbing and loco- 
motor functions. 

Description . — The shell, which is much better 
known than its tenant, is characteristically cal- 
careous, chambered, and covered with minute 
holes. But it is occasionally chitinoid, and often 
sandy, while a few forms approach Kadiolarians in 
being flinty. At first a simple enough insheathing 
test, and so remaining in many forms, the shell is 
verj- generally added to, so as to cover successive 
overflowings of gi'owth. The ways in which fresh 
chambers are formed — in linear series, in spirals, 
and the like — produce types of architecture of 
great beauty and variety, as to tbe building of 
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which we can only conceal our ignorance by calling 
tbeui organic crystallisations. The spirals often 
look like miniature sketches of_ the shells of 
Nautili, snails, and other inollusas. 'When parti- 
tions are formed between successive chambers 
they leave apertures throimh which bridges of 
protoplasm preserve the vital continuity. On the 




especially at depths between 1000 and 2000 
fathoms, great beds of Globigerina ooze or modem 
chalk. In other regions sandy-shelled forms pre- 
dominate at the bottom. 

In marine geological strata from the Silurian 
onwards - Foraminifera abound. Chalk consists 
almost wholly of fossil Globigerinids, and the 
Nunnnnlites have contributed largely to the great 
Eocene limestones. The animal nature of Eozoon 
(q.v.) from the pre-Cambrian strata is now gener- 
iilly denied, and is at least veiy doubtful. 


.ally denied, and is at least veiy doubtful. 

Position and Classification . — The Foraminifera 
were so named by D’Orbigny in 1820, and placed 
beside the Cephalopods, to the shells of some of 


Shells of v.arions Foraminifera. 

outer surface the outflowing protoplasm may 
reserve for itself one relatively large aperture, or 
a couple, or a few, but most cbaracteristically 
there arc numerous minute holes left all over the 
.shell. 

The internal protoplasm, so far .as observed, is 
homogeneous, e.vcopt for granules, frequent pig- 
ment, and the essential nucleus or nuclei. On 
the outflowing processes, which are more Irre^lar 
and interlaced than is usual in Eadioharians, 
granules stream outwards and inwards in active 
currents. The colouring matter often resembles 
that of the diatoms on whicli tlie organisms so 
largely feed. The general absence of v.acuoles, 
contractile or otherwise, is .another of the contrasts 
between Foraminifera and Radiolarians, and is 
probably associated with the non-pelagic life of 
the former. Partner plant-cells or symbiotic algm 
have been hut rarelj' seen within Foraminifers, 
whereas they are almost constant in Radiolarians. 
Jlultiplication typically hakes place by a sort of 
internal budding. The nucleus divides into several, 
round each product of nucle.ar division the proto- 
plasm gathers, and thus are formed young indi- 
viduals wliich are eventually enclosed in shells and 
libciutcd from the p.arcnt Division of the entire 
aiiimal Ij.as .also been obseiwed in a few cases. 
Dimorphisni, or the occurrence of two diverse 
forms (possibly m.ale and female) in one species, 
has been noticed, but no conjugation or incipient 
se.vual union. In a few c,ases — e.g. Microgromia 
socialis—n. number of individuals are muted to 
form a loose colony, a primitive kind of association 
exhibited by not a few Protozo.a. Most modern 
forms are small, below half an inch in diameter, 
and_ many very much less, down to microscopic 
dimensions. The largest living species (Cyclo- 
dypeus carpenteri) me.dsurcs slightly over 2 inches 
.acm-s the .shell, and recalls the extinct giant 
Nummnlitc-s, many of whicli were as large as half- 
crowns. 

DLslribitlinn . — The Foraminifera are mostly 
m.arine, and occur .at all depths; a few (Glo- 
bigerinids), like the Radiolarians, are pelagic; 
most live on submerged objects or at the Mttom. 
A few from bnackisli and even fresh w.atcr are 
known, and one species (Gromia terricola) has 
gone .ashore. The pelagic forms ns they die .sink 
, gently to the bottom, and are there* forming, 


beside the Cephalopods, to the shells of some of 
which the tests present a mimetic or prophetic 
resembl.ance. The title referred not, as might be 
supposed, to the superficial apertures on the shell, 
but to the communications between successive 
chambers. Hertuug would call them Thalamo- 
phora, in allusion to the tvpical chambered shell ; 
while Carpenter emphasisecl the living network of 
processes in the title Reticularia. Accenting as 
they do the amoeboid phase of cell-life, the 
Fouaminifeiu have their place beside Amocb.'c, 
Radiolarians, and Sun-animalcules in tbe llhizopod 
division of Protozoa (q.v.). They were formerly 
classified as Perforate and Imperforate according 
to the presence or absence of numerous apertures 
on the test, but as this distinction separates 
apparentlj' adjacent forms it is no longer generally 
adopted. By Brady, who has described the 
Challenger collection in a monumental monograpli, 
they are classified in ten families, of which Gromia, 
Miiiolina, Astrorhiza, Lituolina, Textularia, Chilos- 
tomella, Lagena, Globigerina, Rotalia, and Nuin- 
mnlites are the name-givin" types. In Gromia 
the shell is chitinoid, llexible, and with a single 
.aperture ; in the related Sbepheardella there is an 
aperture at each end of an elongated test. Tlio 
test of Miiiolina is normally of lime, but in brackish 
water tends to become chitinoid, .and at gieat 
depths a siliceous film. Irregular sand particles 
fonn the primitive test of Astrorhiza, and the use 
of detached sponge spicules led to the related Hali- 
physema being mistaken for a very simple sponge. 
Among Lituolid.'c, Parkeria and Loftusia aie 
relatively large forms — about two inches in 
diameter and length respectively. A peculiarly 
interesting Challenger form among the pelagic 
Globigerinids — Hastigerina mnrrayi — has the shell 
surrounded by .a zone of bubbly protoplasm, and in 
its vacuoles and internal shell suggests Radiolarian 
char.acteristics. The species of Foraminifera are 
legion, probably above two thous.and. They are 
interesting, .as illustrating complexity and be.auty 
of architecture at the verj’ threshold of life, aijil 
important both in the making of the e.arth and in 
the present-d.ay economy of submarine life. 

See Eozoox, NuJUinuxES, Ooze, Peotozoa, Eadio- 
LAitlASS; Brady, Challenger lieiort, 1881; Biitschli, 
Protozoa (Bronn’s Thicrrcieh); Carpenter, Parker, and 
T. Eupert Jones, Tntroil. to Study of Foraminifera (Bay 
Soc. Bond. 1802 ) : Schultzc, Organismus der JPoliithala- 
mitn (Lcip. 1851); and other works cited in .Slierbom’s 
Bihliography of Foraminifera (1888). 

Forliaclt, a manufacturing town of 6812 iuhab- 
itant-s, in Lorntiuc, C miles S^Y. of Sa.arbrucl:. 
Here on Cth August 1870 the French had to retreat. 

FoiTic.s, Ai.exandeu Pr.xno-si:, bishop, was bom 
in Edinburgh, the .second son of Lord Medwyn, a 
judge of .session, Cth .Iniie 1817, and spent the 
ye.ars 1837-10 in the Ea.st India Comjiany’s service, 
iintil ill-health compelled his retircnicnt. Ho 
graduated at Oxford in 1814, w.as ordained in the 
s.anie year, and in 1817, at the early age of thirty, 
w.a.s consecrated Bishop of Brechin, in Scotland, 
receiving the honorary degree of D.C.L. in 1S-I_8. 
A warm friend of Pusey, he delivered a charge in 
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1857 which was practically a manifesto on the 
manner of the Eucharistic Presence and on the 
nature of the Eucharistic Sacrifice ; its publication 
raised a storm which culminated in its author’s trial 
before the other bishops of the Scottish Ei)isoopal 
Church in 18C0, resulting in a ‘ declaration of cen- 
sure and' admonition.’ Forbes died on 8th October 
1875, more widely mourned than any Scottish bishop 
since the Reformation. He edited, with his brother, 
the Arhiithnot Missal (1864), published with 'an 
elaborate preface Kalcndars of Scottish, Saints 
(1872), and was tlie author of valuable expositions 
of the Articles (2d ed. 1871) and Nicene Creed (2d 
ed. 1806), and of numerous other works, chielly 
devotional. See Memoirs by Miss Skene (1876) 
and Canon Mackey ( 1888 ). 

Forbes, Archibald, special correspondent of 
the Daily Ncios, is a native of Morayshire, and a 
‘ son of the manse,’ bom in 1838. He was educated 
at Aberdeen University, and served for some years 
in the Royal Dragoons. But in 1870-71 he went 
through the Franco-German war as war-coirespond- 
ent; and thenceforward, whether in Spain with 
the Carlists, in Cyprus, in the Russo-Turkish cam- 
paign, or in the Zulu Svar of 1879, he accustomed 
the British public to expect feats of unexampled 
audacity, swiftness, tact, and pluck in securing and 
transmitting his vivid first-hand notes of events at 
-the front to his newspaper. A memorable exploit 
was his famous ride of 110 miles in 15 hours, iu 
order to report at once the victory of Ulundi ( 1879). 
He has lectured in Great Britain, America, and 
Australia, and has written a novel, Dratvn from 
Life (1870), Glimpses through the Camion Smoke 
(1880), and a short life of Chinese Gordon (1884). 

Forbes, Duncan, of Culloden, a Scottish 
politician of the 18th century,' and Lord President 
of the Court of Session, was born either at Culloden 
or at Bunchrew — for the family possessed both 
estates — in the neighbourhood of Inverness, on the 
10th November 1685. In 1704 he commenced his 
legal studies in Edinburgh, and completed them 
at Leyden. On his return from Leyden he was 
called to the bar, and almost immediately after 
appointed Sheriff of Midlothian. He rose raj)idly 
into practice and into political influence throu"h 
his connection with the great Duke of Argyll. 
During both of the rebellions he acted a pro- 
minent part on the side of the Hanoverian govern- 
ment. In 1715 he was in the north actively 
engaged in opposing the rebels along with his 
elder brother John. After the suppression of the 
rebellion he was opposed to the project of carrying 
the prisonera out of Scotland to be tried by English 
juries ; and he was opposed to the forfeitures also 
on grounds of policy as well as of humanity. The 
only eft'ect of his moderation was to bring suspicion 
on his own loyaltj-. In 1725 he became Lord Advo- 
cate. He was not distinguished as a debater, but be 
was much employed at this period of his career in 
appeal cases. In 1734 his brother John died, and 
he succeeded to the estates of the fainilj'. During 
many subsequent years he largely ruled the 
destinies of Scotland and contributed to her darni- 
ing prosperity by fostering and developing her 
internal resources. His policy, even before 1745, 
was to extinguish the rebellious temper by gaining 
over the Jacobites to the government, and by forming 
Highland regiments under loyal colonels. Forbes 
was appointed President of the Court of Session in 
1737 ; but he still continued bis interest in tbe 
general improvement of the country. Though he 
was aware of the character and, in general, of 
the designs of the Jacobites, the rebellion of 1745 
took him by surprise. But he was no sooner 
aware of the danger than he hastened to the north, 
as he had done on the occasion of the former out- 


break ; and by his presence and the inlluence which 
he possessed in his oivn district, he did much to 
counteract the proceedings of the rebels. Lovat 
made an attack on Culloden House, from which he 
was beaten off with great spirit by the president 
and his people. When the rebellion spread he was 
compelled to take refuge in Skye ; and on his 
return after Culloden, instead of reaping the fruits 
of his services, he was regarded with jealousy and 
aversion by the government. Even the large 
sums of money he had advanced were never repaid 
him. The ingratitude of the government and the 
disasters brought on the counti-j' by the rebellion 
shortened his days ; but he discharged his judicial 
duties till within a month of his death, 10th 
December 1747. See Hill Burton’s Lives of Lord 
Lovat and Duncan Forbes of Cidloden ( 1847 ). 

Forbes, Edward, naturalist, was the son 
of a banker, and was born at Douglas, Isle of 
Man, February 12, 1815. He received a des- 
ultor 3 ' and imperfect education in earlj' life in 
consequence of ill-health. In 1831 he went to 
London with the intention of becoming a student 
at the Roj’al Academjq but later in the same 
j'ear entered the universitj' of Edinburgh as a 
student of medicine ; and in 1836 he finall_y relin- 
quished his medical studies to devote himself 
exelusivelj^ to the natural sciences. In 1836-37 
he studied at Paris under Geoffroj' St-Hilaire, 
Jussieu, and De Blainville. From the firet year of 
his college life Forbes had spent his summer vaca- 
tions in rambles over various parts of Great Britain 
or in excursions on the Continent, publishing the 
results of the observations which he made either as 
separate works or in the pages of scientific journals. 
In 1841 he joined the surveying ship Beacon as 
naturalist, and accompanied that vessel during the 
survey of a part of Asia Minor. On his return to 
England in 1843 he became professor of Botaiw in 
King’s College, London, and curator of the Geo- 
logical Societj’. In 1844 he was appointed palreon- 
toTogist to the Museum of Geologj' in connection 
with the Ordnance Geological Smwey; in 1851 
professor of Natural History in the School of Mines ; 
in 1852 president of the Geological Societ}' ; and in 
1853, on the death of Professor Jameson, he was 
elected to tlie vacant chair of Natural History in 
the universit 3 ^ of Edinburgh. In the summer of 
1854 ire delivered a short course of lectures — the 
only one he was destined to give— for at the com- 
mencenrerrt of the winter session he was seized 
with a severe illness, which speedily proved fatal ; 
and he died on the IStlr November 1854, in the 
thirt 3 '-ninth 3 ’ear of his age, and in the very zenith 
of his fame. Forbes had been a voluminous writer 
and a diligent observer of nature from his earliest 
yorrth, arrd had collected an iirrrrrense mass of 
materials, nran 3 - of which were, however, left at his 
death in a state of disorder. He did rnrrch to 
advance and s 3 'stematrse special departments of 
natural history, both b 3 ' his own labours and b 3 ’ the 
stimulus which he inrparted to his associates and 
pupils. His classification of the British star-fishes 
opened a new era in that branch of zooloa' ; and 
hrs discover 3 ' that air-breathing rrrolluscs Irved at 
the period of the Purbeck beds rectified man 3 ' eno- 
neoirs hypotheses. From an earl 3 ' period he had 
directed his attention to the distribrrtion of animal 
and vegetable life in difl’erent zones of the sea and 
land, and his observations in this path of inmrirq' 
have opened nran 3 ’' new fields of research. Or his 
separate works, papers, and monographs trpwards 
of two hundred were published, man 3 - of them 
copiously illustr-ated by Iris own bearrtiful drawings. 
Among them may be instanced the following : On 
the Distrib. of Pulmonif. hloUnsca in Europe 
Malacol. Monensis (1838), Star-fishes (1841), The 
Radiata and Mollusca of the ASyca/r (1843), Travels 
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in Lycia (in conjunction with Spratt, 1846), Naked- 
cyccl McdusK (1847), British Molhtsca (conjointly 
■with Hanley, 4 vols. 8vo, 1853), and Collection of 
Literary Papers by E. Forbes (1855). See the 
Jlenioir hy G. IVilson <and A. Geikio (1861). — His 
hiothcr I) AVID (1828-76) was distinguished as a 
geologist. 

Forl»c.s. Jam’es David, (jliysicist, was the son 
of Sir MHJiam Forbes of Pitsligo, and gi-andson i 
of the Sir 'William given below. Born at Edin- 
burgli, April 20, 1809, lie studied in the university 
there from 1825 until 1830, wlien he was called 
to the Scottish bar. But the physical sciences 
were from an early age serious rivals to the law 
in his affections. From 1833 he held the chair 
of Natural Philosophy in Edinburgh University, 
exchanging it in 1859 for the principalship of the 
"United Cmlege in tlie univereity of St Andrews. 
Among his contributions to science are his investi- 
gations on the polarisation of radiant heat bj' the 
tourmaline, and also bj’- reflection, and its circular 
polarisation (1834) — discoveries forming some of 
the strongest proofs of the identity of calorific and 
luminous rays; the unequal polarisation of heat 
from different sources (1844); the conductivity of 
heat by iron ; the refrangibilitj' of heat ; the 
depolarisation of heat ; undergiound temperatures, 
&c. He is, however, best known by his researches 
on the motion of glaciers, in connection with which 
subject he wrote Travels through the Alps 
Norway and its Glaciers (1853), Tour of Mont 
Blanc and Monte Rosa (1855), and Occasional 
Papers on the Theory of Glaciers ( 1839 ). He was 
the first to establish the great fact that glacier ice 
moves in its channel like a nscous fluid, the middle 
moving faster than the sides, and the upper portions 
faster than the lower. In meteorology Forbes, 
among otlier thing.’, improved Wollaston’s applica- 
tion of the thermometer to the determination of 
heights, and verified Fourier’s theoretical results 
concerning the temperature of the giound at 
different depths and in difterent kinds of soil 
and rock. He also contributed numerous papers 
on astronomy and other subjects to the Transac- 
tions of the Eoyal Societies of London and Edin- 
burgh, to the Edinburgh Philosophical Journal, 
and .similar periodicals. He died December 31, 
186S. See his Life and Letters, edited by Shairp, 
Tait, and Adams Reilly (1873). 

Forbe.S, Sm Jonx, physician, w.os bom about 
the close of 1787, at Cuttlebrac, Banffshire. After 
studying at Aberdeen and Edinburgh he entered 
the navy in 1807 as assist.ant-siirgeon ; in 1817 he 
took the degree of M.D. at Edinburgh; and after 
jimctising as a physician at Penzance and at 
Ohichyster he went in 1840 to London, where he 
speedily made a large practice. He was knighted 
in 1853 by the Queen, to wlio.se household he held 
the apjiointment of physician in ordinary. Ho was 
F.R.s. ,and D.C.L. of Oxford, as well as member of 
numerqu-s foreign .societies. Conjointly with Drs 
Tweedie and Conolly he was the editor of the 
Cyelopwdia of Practical Medicine (4 vols. 1832-35). 
In 1836 he founded the British and Foreign Medical 
Review, which he carried on for twelve years. 'To 
him in a great measure belongs the merit of having 
introduced the use of the stethoscope in England, 
and of having suceos.sfully directed the attention of 
British practitioners to the art and practice of 
phy-ical diagnosis. He died 13th November 1861. 

_ Forl)(^8« ^ViLJ.iAM, of Pitsligo, an eminent 
Sootti-h bynker, son of Sir William Forbes, Bart., 
ailvocnte, vms boni in Edinburgh, J^pI■il 5, 17.39. 
In his fifteentli year he entered the bank at E<lin. 
burgh of .McsXrs John Coutts (v Co., and in 1761 
was admit led (X^jiartncr; and in 1763 a new com- 
p.any was formed of which Sir William Forbes 


ultimately became the head. In 1781 he purchased 
the estate of Pitsligo, Abeixleenshire, which had 
been forfeited by Lord Forbes of Pitsligo foi- taking 
part in the rebellion of 1745. He publislied a 
Life of his friend Beattie, the poet, in 1805; also 
Memoirs of a Banking House, being the history of 
liis own (1803; ed. by Robert Chambers; 1860). 
He died November 12, 1806. His bank became in 
1830 tlie Union B.ank of Scotland. One of his sons 
was John Hay Forbes, Lord IMedwyu. 

Forbcs-Mackciizie, Williaji' (1801-62), 
M.P. for Peeblesshire, whose name is known in 
connection with an Act introduced by him and 
passed in 1853 ‘ for the better regulation of public- 
houses in Scotland,’ prohibiting provision-merchants 
from selling excisable liquors ‘ to be drunk on the 
premises,’ permitting public-houses to be open on 
week-days only between 8 A.st. and 11 P.5i., and 
forbidding the sale of liquor in hotels throughout 
the Sundays save to lodgers and bond-fde travellere. 
See Licensing Laivs. 

Forbidden Fruit, or Adam’s Apple, a name 
fancifully given to the fiwit of different species of 
Citrus, especially to C. Mcdiea, var. paradisi, which 
has indentations in its rind suggesting tooth-marks. 
In Ceylon the same name is applied to the fruit of 
Tabcrnccmontuna dichotoma ( Apocynaceaj). The 
shape of the fniit suggests the ielea of a piece 
having been bitten off, and the legend nins that it 
was good before Eve ate of it, although it has been 
poisonous ever since. 

Force. As employed in physical science, the 
term force means any eause which changes the 
direction or speed of the motion of a portion of 
matter. It is therefore correctly applied to a 
push or pull, to the weight of a body, the attrac- 
tion exerted by a magnet on a piece of iron or 
by an electrified body on a pith-ball, &o. This is 
expressly laid down in the first of Newton’s Laws 
of Motion— to wit : 

Every body perseveres in its state of 7-cst, or of 
■uniform ^notion m a straight line, except in so far 
as it is eompcllcd by forces to change that state. 

Now, we find that we can, by conscious muscular 
exertion, set a piece of matter in motion, and also 
change its motion both in speed and in direction. 
Hence wo figure to ourselves that we are exerting 
force upon it. But here great caution is requisite, 
as the direct impressions of sense are, in many 
c.ases, notoriously misleading. Until we know 
what Matter (q.v.) is, it is practically useless to 
speculate as to the precise nature of force, if 
indeed there be such a thing at all. Even Newton’s 
language has an anthropomorphic character which 
it would bo difficult to avoid without coining words 
for the purpose. Of couree in Newton’s .system 
the force is assigned in direction and magnitude by 
thp change of motion (i.e. of hlomentum, q.vj 
said to be produced by it in a given time. Tliis is 
the essence of the second law of motion. 

And tlie third law greatly extends our view of 
the subject, for it points out that force is always 
dual : 

To every action there is always an equal and 
contrary reaction, or the mutual actions between two 
bodies are edways equal and oppositely directed. 

But, as the results of the action and reaction 
alike are mere changes of momentum, and as neither 
can present iLelf without the other, all tliat we 
are logically entitled to say i.s that no change of 
motion takes place unaccompanied b}’ an equal and 
opposite change. Tlie introduction of the action 
and reaction may tliu.s be moiely an atlemiit to 
explain this observed interchange of inomontum 
by the help of the sense-.suggested notion of force. 

There is no doubt that the introduction of the 
idea of force has been very useful, if only in 
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enabling us to express the fundamental laws of 
dynamics in a particularly concise and easily in- 
telligible fonn. But there is eq^ually little doubt 
that everything yet known on tlie subject can be 
perfectly well expressed without the use of the 
term force, or of the idea which it embodies. 

The dynamical expression for which the term 
force has been introduced as a substitute pre- 
sents itself in two forms, different in name and 
conception, but intrinsically the same — ^dz. the 
time-rate at which momentum (see Motion, 
Laws of) changes, or the space-rate at which 
Energi"^ (g-v.) is transformed or transferred. 
Thus, when a stone is let fall,, the momentum 
which it acquires is proportional to the time of 
falling, so that after t seconds its amount is, say. 
At; and in falling tlwough a space of h feet it 
loses in potential energy, while it gains in kinetic 
energj^ an amount proportional to tiie height fallen 
through, say, BA. Experimental measurement shows 
us that A and B are one and the same quantity, 
and we say it represents the weight of the stone — 
i.e. the force under which we figure to ourselves that 
the fall takes place. It is vei^’’ convenient to do so. 
But, except the indications of our muscular sense, 
we have no proof whatever that there is any reason 
for the fall of the stone other than the observed 
fact that energy has the property of preferring the 
kinetic to the potential form. And the statement 
that a stone of given mass has potential energy to 
a given amount, depending directly on its elevation 
above the earth, is sufficient (without even mention 
of weight, or of force in any form ) to enable us to 
calculate all the circumstances of its fall. Though 
we have confined ourselves to an exceedin^y 
simple example, a similar but of couree more 
general statement as to energj’ enables us to make 
tlie calculation reqhisite for determining the motion 
in all cases, however complex. 

Newton’s definition of force has sometimes been 
amended (?) into ‘Any cause which changes, or 
tends to change, the motion of a body.’ But this is 
entirely foreign to his system. For his seebnd law 
expressly says, ‘ Change of momentum is proportional 
to force, and takes place in the direction of the 
force.’ Hence, from Newton’s point of view, there 
IS no balancing of forces, though there may be 
balancing of the effects of forces. 

The Resultant of two forces which act on the 
same particle of matter is defined as the single 
force which could produce in that particle the same 
change of momentum as would the two given forces 
if they acted jointly on it for the same period of time. 
As it follows at once from Newton’s second law that 
different forces, acting for equal times on the same 
particle, produce velocities in their own directions 
and proportional to their magnitudes, the question 
of compounding these forces is the same as that of 
compounding the corresponding velocities. Hence 
we liave at once the only correct basis for the 
proof of that Parallelogram of Forces, or Triangle 
of Forces, on which (from the so-called statical 
point of rtew) as much absolutely useless thought 
has been expended as upon Euclid’s celebrated 
twelfth axiom and its consequences. 

The tnie measure of a force is, of course, the 
amount of momentum which it produces in a given 
time. Hence, if our fundamental units of mass, 
length, and time he the pound, foot, and second, 
unit force is that which gives in one second a speed 
of one foot per second to a mass of one pound. 
This is the British absolute unit of force. As 
gravity produces a speed of about 32 feet per 
second during each second of the motion of a 
falling body, the unit force is (speaking very 
rougldy) about ^jd part of the weight of a pound — 
i.e. about the weight of half an ounce. If we 
adopt the so-called C.G.S. system, in which the 


units are the centimetre, gramme,'and second, the 
unit force (called a dyne) is that which in one 
second produces a speed of one centimetre per 
second in a mass of one gramme. Compared with 
the British absolute unit, the dyne is very' small, 
being little more than pr^Trjrfh part of it. 

But the most startling of all the reflections on 
force and its ultimate nature which have perhaps 
ever been made are those of Faraday. Without 
calling in question in ordinary cases the trath of 
the conservation of energy', he has endeavoured, by 
experiment (the only genuine test in a question so 
novel and so profound), to prove what may' be 
called the Conservation of Force. Here we under- 
stand ybrcc itself, and not energy. He argues thus : 
Two_ masses, according to the undisputed law of 
gravitation, attract with four times their mutual 
force if their distance be diminished to half, and 
with only one-fourth of the same if their distance 
be doubled. He asks whence comes the additional 
force in the fomier, and ^vhat becomes of the lost 
force in the latter case ? 

Now, it is evident that this is a new question, 
totally distinct from any' we have yet considered. 
To answer it, we must know luhat force is. AVould 
gi'avitation have any' existence if there were hut 
one particle of matter in the universe, or does it 
suddenly come into existence when a second particle 
appears ? Is it an attribute of matter, or is it due 
to something between the particles of matter? 
Faraday has tried several experiments of an ex- 
ceedingly delicate kind, in order to get at some 
answer to his question. A slight sketch of one of 
them must suffice. A pound-weight is not so heavy' 
at the ceiling of a room as it is when on the floor ; 
for, in the former case, it is more distant from the 
mass of the earth than in the latter. The difference 
for a height of 30 feet is (roughly) about Trrr’rjrnrtff 
of its weight. Now, if a mass of metal be dropped 
through such a space, an additional force, uWi^th 
of its weight, is called into play' ; and the object of 
the experiment was to detect whether electrical 
effects accompanied this apparent creation of force. 
The mass, therefore, was a long copper wire, whose 
coils were insulated (see Electeicity) from each 
other, and whose extremities were connected with 
those of the coil of a delicate Galvanometer (q.v.). 
Had any trace of an electric current been produced, 
the needle of the galvanometer would have been 
deflected ; but, when all disturbing causes were 
avoided, no such deflection was detected. Other 
experiments with a view to the detection of other 
phy'sical energies were also tried, but, like the 
first, with negative results only. 

From wliat has been said above it is clear that 
we must not hastily conclude that there is such 
a thing as force, though we are in the constant 
habit of speaking about it. Our sensations are all 
more or less misleading until we can interpret 
them. The pain produced by' a blow is quite a 
different thing from the energy' of motion of a 
cudgel ; and, when our muscular sense impresses on 
us the idea that we are exerting force, we must be 
cautious in our conclusions. For it is certain that 
force is merely the rate per unit of length at whichj 
energy- is transferred or transformed. ur 

Force and Fear are used as technical tc'^'’!' 
in the law of Scotland to denote that aiiiou- ™ay' 
constraint or compulsion which is enough to ®Et in 
an engagement or obligation entered into u English 
influence. As consent is the essence of c'le of e.x- 
contracts entered into under compulsirEa®® ^ 
law, void from the first, as if they had ‘’6“ make 
entered into. But it is not every d<^rtamment of 
straint which will have this efler-'" ^ jiidgnient 
Bell states it {Principles, 12), th0P‘'*'}5’ obtained, 
must be ‘ not vain or foolish fe-^"’ which is not m 
overpower a mind of ordinary 
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applied to a person of weaker age, sex, or condition, 
will produce the effect of overpowering violence on 
a firmer mind. Among the instruments of force 
and fear which have been held to annul engage- 
ment are threats and terror of death ; pain to 
one’s self, or one’s parent or child ; infamy and 
di>grace ; imprisonment, when employed to obtain 
an advantage beyond the la^vful object of it ; and 
even loss of property.’ On proof of force and fear 
the law restores the parties to the contract to the 
position in wliich they were before it was entered 
into, and will find the party eniploying it liable in 
damages as reparation for any injury done to the 
party constrained. The conesponding term in 
English law is Duress (q.v.). This is by imprison- 
ment or by threats. 'The kind of threats held to 
constitute duress are threats of impi'isonment,_ or 
of loss of life or limb, or threats of mayhem — ^i.e. 
of the deprivation of a member proper for defence 
in fight, as an arm, a finger, an eye, or a fore-tooth 
(but not a jaw-tooth, or an ear, or a nose, because 
these arc supposed to be of no use in fighting). 
The maxim of the common law with regard to 
duress is that * what otherwise is good and just, if 
sought by force or fraud, becomes bad and unjust.’ 

Forccllini, Egidio, Italian lexicographer. 
See I’acciolati. 

Forceps (Lat., ‘ a pair of tongs or pincers ’), the 
name given by surgeons to an instrument of great 
anti(}uity, used as a substitute for the fingers, and 
consisting of two levers of metal jointed together 
crosswise, nearer to one end than the other. The 
hand grasping the longer ends of the levels or 
handles closes the shorter ends, which are shaped 
so as to seize firmly the intended object. There is 
scarcely a surgical operation in which some form of 
forceps is not appliea ; and very numerous different 
shajios and sizes are made for different purposes. 
In ad<litii)n to the forms used for the extraction of 
teeth (see Dentistiiv) there are, e.g., tXw dissecting 
forceps, which have roughened points, to lay hold of 
small portions of tissue which are to be dirided by 
the knife ; the /iV/iotomy forceps, which have blades 
concave like spoons ; and fenestrated forceps, wliich 
have apertures in the blacfe«, and, as the soft tissues 
project into those, obtain a linn hold with less risk 
of tearing the parts. By means of Liston’s cutting 
forceps a powerful hand can divide a great thick- 
ness of bone. But the most important of all are 
the midwifery forcejis, an invaluable invention in 
ca=es of dillicult delivery, which daily rescues from 
.snficring and danger numerous mothers and 
infants. It was invented in the 17th century, prob- 
Ahly by Paul Chamberlen, who, however, with his 
son and grandson, kept their method of facilitating 
delivery as a prolitalde family secret; and it did 
not become generally knoivii to the medical pro- 
fession till the first half of the ISth century. 
Xumerons modifications of the instniment have 
since been introduced, but its main principle 
lemains unchanged. It consists of two concave 
fenestrated blades, forming a cavity into which 
the head of the child fits. The blades are applied 
'separately, one to each side of the head, and then 
i.i't.''’ together. Holding by the handles, the nc- 

"•■cheur aids the natural efforts of labour. The 
ncce.s.sarily or generally injure 
1 mother or child. 

Britisli 

phvsicar‘”*tt Entry. According to English law 

Fnrlii's* 'i' '? O”. proi’crty, in order to take 

fscnitisii * violence or intimidation is 

a.lvoVa e wa »»‘*'Jmneanonr. It Is immaterial 
In his fifloenth'’"^"" 
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Foi’CillgT) in Gardening, is a term used to 
designate a process in which artificial heat is j 
applied so that flowere, fruits, or other products 
of plants are obtained at a date or season other 
than that at which they may be had in the ordinary 
course of culture. Thus, for example, kinds of 
grapes which by the simple inlluenee of the heat of 
the sun in a vinery do not ripen till_ September or 
October are induced by forcing to ripen in Jlarch 
or later, according to* the period the process is 
commenced ; and strawberries, which ripen in the 
open air in Britain variously from June to 
September, in the foreing-house yield their fruit 
from Febniaiy onwards. Conducted, as the 
st'stem is, during the short days of the year, the 
chief obstacle the gardener has to contend with is 
diminished light. This in the case of forcing fruits 
taxes his skill to the utmost, because abundant 
liglit is essential both to the proper fertilising of 
the flowers and to the perfecting of the fruit. 
Some vegetables and salads and many flowers are, 
however, more successfully forced in the dark than 
in light. Rhubarb, sea-kale, mushrooms, lily of 
the valley, lilac, are all forced in greater or less 
darkness in order the better to develop their 
mdividual perfections. The remarkable purity of 
the colour of the flowers of the last two, as seen 
in the shops in December and January, is due to 
this cucnmstance ; and the result will appear the 
more striking to the uninitiated when it is stated 
that a purple variety of lilac is preferred to a 
white one for forcing, because it not only comes 
out of the process a purer white, but with greater 
substance than the latter. Forcing in its applica- 
tion to various plants— especially flowering plants 
— has greatly extended during the last twenty 
yeai-s, and is still extending. It may be regarded 
as the greatest triumph of horticultural art, be- 
cause it rendeis possible the enjoyment of nature’s 
summer bounties in all their freshness, luscionsncss, 
and beautj- in winter. See Gakdening. 

Ford, John, dramatist, was the second son of 
Thomas Ford of Ilsington, Devonshire. Ho was 
baptised at Ilsington, 17th April 158C. After 
studying for a short time at Exeter College, Oxford, 
he became in November 1602 a member of the 
Middle Temple. His lii-st work was an elegy on 
the death of the Earl of Devonshire, entitled Fame's 
Memorial (1606), with a dedicatory sonnet to 
Penelope, Countess of Devonshire (the ‘Stella’ of 
Sidney’s sonnets ) ; and in the same jmar he pub- 
lished Honour Triumphant ; or the Peers' Challenge 
... Also the Monarchs’ Meeting ; or the King of 
Denmark's JVelcomc into England. He was writing 
for the stage ns early a.s 1613, when his unpublished 
comedy, rin III Beginning has a Good End,\\o<i acted 
at the Cockpit ; but the first of his published plays 
is The Lovers Melancholy, produced 24th November 
1628 and printed in 1629, a comedy of no particular 
merit. His most powerful tragcify, 'Tis pity She 's 
a IVhorc, acted at the Phoenix in Drury Lane, 
was jmbliphed in 1033, with a dedicatoiy epistle 
to John, first Earl of Peterborongh. To the same 
year belongs The Broken Heart, dedicated to Lord 
Craven. 'The closing scenes, deejily impre.ssivo but 
strangely fantastic, were passionately admired by 
Charles Lamb. Love's Sacrifice ( 1633 ), dedicated to 
the author's cousin, John Ford of Gray’s Inn, is in 
parts excellent, but db-ap])ointing as a whole. Far 
more satisfactory is The Chronicle History of Perkin 
Warheck (1634), dedicated to the E.arl (afterwards 
Duke) of Ncwcivstle. The Fancies Chaste and Nohle 
(16.38), dedicated to the Earl of Antrim, has an 
interesting but badly handled plot. The Lady's 
Trial (lO.'lS), had it been equal at all points, would 
have been a good play ; it fails in the la«l act. I’hc 
Sun's Darling, licensed for the .stage in March 
1023-24 and poslhnmonsly published in 16.76, was 
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written in company with Dekker, wiio probablj' 
supplied the pleasiri" lyrical passages. Two other 
plays by Delayer and Ford, The Fairy Kniqht and 
I'he Tiristowe (Bristol) Merchant, were produced in 
1624, but were not published. The Witch of 
Edmonton, produced circa 1621 and published in 
1658, was written with Dekker and AVilliam 
Rowley. Ford’s share was probably confined to 
the scenes which relate to Frank Thorney. On 
one occasion Ford collaborated with Webster ; but 
the tragedy, A late Murder of the Son upon the 
Mother, licensed for the stage in September 1624, 
was not given to the press. To Webster’s Enchess 
of Malfi (1623) Ford prefixed a copj’’ of commend- 
atory verses. Among the plays unfortunately 
destroyed by Bishop Wavburton’s cook wei'e four 
pieces by F'ord, a tragedy, and three comedies. 
The tragedy. Beauty in a Trance, was entered in 
the Stationers’ Register in 1653, and the three 
comedies, The London Merchant, The Rorjal Combat, 
and An III Beginning has a Good End, were entered 
in 1660 ; but all four remained unpublished. 

After the publication (1639) of The Lady's Trial 
Ford passes from notice. There is a tradition that 
he secured a competence by his professional labouis, 
and ended his days in Devonshire. It is certain 
that he was not dependent on the stage for his 
liveliliood. In procuring practice he was doubtless 
aided by tlie influence of his maternal uncle. Lord 
Cliief-justice Popham. Ford had little comic 
talent, but his place among the tragic poets is 
unassailable. There is often a want of spontaneity 
in his writings ; he is too elaborate and too subtle ; 
but his two great tragedies, 'Tis Pity and The 
Brolccn Heart, are not far inferior to Webster’s 
masterpieces. William Gifford edited Ford’s works 
in 1827 ! another edition by Hartley Coleridge 
appeared in 1840; and in 1869 Alexander Dyce 
issued a revised edition of Gifford’s Ford. 

Ford, Richard, F.S. A., was born in 1796, 
raduated at Oxford in 1817, and was called to the 
ar, though he never practised. The years 1830-34 
were spent in a series of long riding tours in Spain; 
and in 1845 appeared the first edition of his de- 
lightful Handbook for Travellers in Spain. His 
Gatherings from Spam (1846) is mainly made up 
of charmmg matter which want of space caused to 
be cut out of the second edition of the Handbook. 
For twenty years Ford was a contributor to the 
Quarterly and other reviews, and his papers on 
Spanish art especially are of great value. He died 
1st September 1858. 

Fordun, John of. _ This early Scottish chron- 
icler was a secular priest, and a canon of the 
cathedral church of Aberdeen. It has been inferred 
from his name that he was bom at Fordun, in 
Kincardineshire. Having pi-oposed to himself the 
compilation of a chronicle of Scotland, he is said to 
have ti-avelled on foot through Britain and Ireland 
in search of materials. He lived to write only live 
books of his Scotichronieon, bringing the history 
down to the death of King David I. in 1153. He 
left collections extending to the year 1385, about 
which time he is supposed to have died. The work 
which John of Fordun had left unfinished was 
resumed in 1441 by Walter Bower, abbot of the 
monastery of Austin Canons Regular, at Inch- 
colm, in the Firth of Forth. Making use of his 
collections so far as they went. Bower enlarged the 
five books which Fordun had completed, and wrote 
eleven new books, bringing the Scotichronieon 
down to the year 1437 ; but many of his alterations 
corrupted Fordun’s narrative. The work is the 
chief authority for the history of Scotland prior to 
the 15th century ; its value being greatest during 
the 14th, when it. is contemporary. Of the 
Scotichronieon there exist upwards of twenty MSS., 


the purest as regards Fordun’s text being that 
preserved in the Wolfenbiittel .library. Four 
printed editions have been published. Tire latest 
edition of Fordun’s own work is that chiefly from 
the Wolfenbiittel MS. edited by W. F. ‘Skene 
(2 vols. Edin. 1871-72) ; one of the volumes being 
an English translation of the Latin text. 
Forecasts. See Meteorology. 

Foreclosure, in English law, the process by 
which a mortgagor failing to repay the money lent 
on the security of an estate is compelled to forieit 
his right to redeem the estate. Every person 
having mortgaged his estate is entitled to an 
equity of redemption, which can only be cut ofi' 
by a formal process. For this purpose the 
mortgagee files a bill of foreclosure, praying that 
an account maj' be taken of the principal and 
interest due under the mortgage, and that the 
nrortgagor, on failing to paj', may forfeit his 
equity of redemption. If on the day fixed for 
payment the nroney be not forthcoming, the 
irrortgagor will be declared to have forfeited his 
'eq^uity of redemption, and the mortgagee will be 
allowed to retain the estate. See Mortgage. 

Foreign Enlistment Act. In the law of 

England there was a statutory prohibition of 
enlistment in the service of a foreign prince 
from the tiirres of Jatrres I. ; but the statrrte 
commonly known as the Forei^ Enlistment Act 
is that of 1870. It provides that if any British 
subject shall agr-ee to enter the service of any 
foreign state at war with any friendly state, either 
as a soldier or a sailor, without the license of 
Her Majesty, or an order in council or royal pro- 
clamation, or if any person within the British 
dominions induces any other person to enlist in 
the service of a foreign state, such person shall 
be guilty of a misdemeanour. The officers of 
the customs, on information on oath, may detain 
any vessel having persons on board destined for 
unlicensed foreign service. Master’s of vessels 
knowingly having such persons on board are 
punishable by fine or imprisonment or both. 
Persons building any vessel for foreign service 
without license are guilty of a high misdemeanour; 
and the ship and stores are forfeited. Even to 
assist a foreign state at war with a friendly state 
by supplying warlike stores without license is a 
misdemeanour punishable with fine and imprison- 
ment. These penalties are iiTespective of any 
consequences that may follow to the individual 
for having committed a breach of international 
law. See Mercenaries. 

Foreigner. See Alien. 

Foreign Law. The term foreign is applied 
by lawyers to places and matters outside the limits 
within which certain laws apply and courts have 
jui-isdiction. Thus, to an En^ish lawyer Scotland 
IS a foreign countiy. Foreign law as such lias, 
of course, no application to England ; but the 
comity of nations requires that it should be 
recognised and acted upon in certain cases, as, 
for example, by the Extradition (q.v.) of ofienders. 
The judgment of a foreign court, if in favour of 
the defendant, is an answer to an action brought 
on the same complaint in England ; if in favour 
of the plaintiff, it is accepted asprimA facie evi- 
dence that his claim is well founded, and ho may 
obtain satisfaction hy suing on the judgment in 
England. Foreign law is proved in an English 
court as a matter of fact by the evidence of ex- 
perts, or, if necessaiy, by taking the opinion of a 
foreign court. Govei-miiont is empowered to make 
treaties for facilitating mutual ascertainment of 
laws. The courts will not act on a judgment 
which seems to have been improperly obtained, 
nor will they enforce a foreign law wliich is not in 
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accordance rritli natural justice as we understand 
it. The foregoiii" niles are not peculiar to England ; 
they are followed by the courts of other countries. 
The French courts, for e.xample, rive effect to 
English judgments. A creditor in Britain suing 
a debtor who is abroad may usually obtain leave 
to cite or serve him with process in his absence; 
in England leave is also given to serve process 
out of the jurisdiction ; as to Scotland, see 
Edictai, Citation. The judgment obtained in 
the debtor’s absence may be enforced by a foreign 
court. Foreigners resident but not domiciled in a 
countrj' may usually sue one another in the ordi- 
nary courts ; but the French courts have refused to 
entertain such suits, except in commercial matters. 

The Foreign Jurisdiction Acts regulate the pro- 
ceedings of criminal courts in inaces (such as 
Tiu'key, for example) where the local government 
is bound by treaty or capitulation to permit British 
magistrates to act. The Foreign Enlistment Act 
is a separate article (q.v.). In London and some 
other cities there is a custom called Foreign Attach- 
ment. When a defendant fails to appear to an 
action his property within the local jurisdiction 
(e.g. debts due to him) may be attached in order 
to compel his appearance or to obtain satisfaction 
of claims against bim ; sec Attachiient. 

Foreign Money. See Tendeh. 

Foreign Office. See Secretaey of State. 

Forelaml, North and South, two promon- 
tories of England, on the east coast of Kent, 
between which are the Douns and Goodwin Sands. 
North Foreland, the Cantium of Ptolemy, which 
forms the north-east angle of the county in 51° 
22’ N. lat. and 1° 26' E. long., consists of chalky 
cliffs, nearly 200 feet high. It has a liriithouse 
85 feet high, with a fixed light, 188 feet lUiove the 
sea, and seen 20 miles off. South Foreland, also 
composed of chalk-cliffs, is 16 miles S. of North 
Foreland, in 51° 8' N. lat. and 1° 22' E. long. 
It has two fixed lights, respectively 380 and 275 
feet above the sea, and seen from a distance of 
25 and 22 miles. It was off this part of tlie coast 
that the four days’ sea-fight between Blonk and 
De Iluytcr took place in 1060. 

Forensic Medicine, another term for Medical 
Jurisprudence (q.v.). 

Foreshore. See Seashore. 

Fore.sUortening, a term in Painting or 
Drawing, applied to signify that a figure, or a 
portion of a figure, which is intended to be viewed 
by the spectator directly or nearly in front, is so 
represented ns to convey the notion of its being 
projected forward ; and,'though by mere compar.v 
five measurement occupying a much smaller space 
on the surface, yet to give the same idea of length 
or size as if it had been projected laterally. 
Forestalling. See Engros.sing. 

Forc.s(cr.s, Ancie.xt Order of. See Friendly 
Societies. 

Forcst-fly, or Hoiese-fly {llijyjiohosca cqiiina). 
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frequent in forests, particularly in the New Forest, 
Hampshire. It is a small insect, about four lines 
long, of a shining brown colour, with some yellow. 
Liraig on the blood of its host, it especially” infests 
the tail, belljq and Hanks. The insect passes the 
larval stage and becomes a pupa within the mother. 
One only is produced at a time, enclosed in a rela- 
' tively large, black, bead-like, tough cocoon, from 
which the insect finalh' emerges by buisting open a 
kind of M. 

Forest Laws. Forest is defined by Coke to 
be a safe preserve for wild animals {fcrcc) of the 
chase. A forest, in the sense of the law of Eng- 
land, is a large tract of open ground, not neces- 
sarily covered with wood) but usuallj' containing 
woodland intei-speised with pasture, and forming 
part of the propertj' of the monarch, and goveined 
by a special code, called the forest law. This 
particular law not only had reference to mattcra 
connected with hunting and the like, but gener- 
ally governed the persons living within the forest 
in all their relations. Though the privilege of 
forest belongs of right to the sovereign alone, it 
may be gianted by him in favour of a subject, who 
becomes entitled to exercise the privileges of forest 
in the district assigned. This light was exercised 
by tbe Saxon kings, who reserved large tracts of 
country for hunting. William the Conqiieror 
greatly extended the royal forests, by laying desert 
vast districts in Hampshire and Yorkshire ; ho 
also introduced penalties of the severest kind for 
offences against the game. But the laws of the 
forest were first reduced to a regular code by 
the Forest Charter of 1217. The right of the 
sovereign to create a forest is by the common law 
confined to lands of his own demesne. Henry 
II. had arbitrarily exercised his power by afforest- 
ing the lands of his subjects ; but by this charter 
of Henry III. it was provided that all forests 
so made should be disafforested. By the same 
charter the penalties for destroying game were 
greatly modified, it being provided that no man 
should lose life or limb for slaying deer, but that 
the punishment should be restricted to fine or im- 
prisonment for a year and a daj\ Cliap. 11 contains 
the following curious privilege : ‘ Whatsoever arch- 
bishop, bishop, earl, or baron, coming to us at our 
commandment, passing by our forest, it shall bo 
lawful for_ him to take and kill one or two of our 
deer by view of our forester if he be present; or 
else he shall cause one to blow an hom for him, 
that he seem not to steal our deer ; and likewise 
they shall do returning from us.' Charles I.’s 
attempts to iiiqiose penalties and e.xact fines for 
alleged encroachments on the ancient boundaries of 
the forests, though the right to tlio lands thus 
taken was fortified by possession for .several cen- 
turies, were among the first grievances with which 
the Long Parliament dealt. Since tlie passing of 
the Act for the ‘certainty of forests’ (10 Car. 1. 
chap. 16), the laws of the forest have practically 


Forest-fly [JIippci>jO;ca equiiin), magnified; 
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a Dipterous insect, parasitic on horse-s oxen, &c., 


moor, Wychwood in Oxfordshire ; Salccy, Whittlc- 
Imi'T, and Rockingham in Northamntonbhiro ; 
Waltham in Lincolnshire ; and Richmond in York- 
shire. Some of these, however, including Whittle- 
bury and Wychwood, have been di.safforcstcd since 
1850. The royal foi-ests of Scotland in ancient 
times seem to have been nearly a.s numerous as 
those of England. In Perthshire there were the 
forests of Athole, Glenartncy, Glenfinlas, Glen- 
almond, Bimam, Cluny, Alyth, I've. ; in Forfar- 
shire, Platan, Montrethinont, Kilgerry ; in Kincar- 
dinc-shire, Cowie and Diinis ; in Aberdeenshire, 
tlie Stocket, Dyce, Kintorc, Benachic, Drum, 
Bin-e, Braemar ; in Banffsliirc, the Boyne and the 
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En 2 de; in Elgin, Darnaway, &c. South of the 
Forth were those of Torwood, Caclzow, Ettrick, 
Selkirk, Jedburgh, Traquair, the New Forest in 
Dumfriesshire, &c. The forest code of Scotland 
(Leges Forcstarmn), though neither so complete 
nor administered with the same rigour as that of 
England, was stilb generally complained of for its 
severe penalties and vexatious restraints. The 
grant of a right of forestry conferred the same 
privilege as if the ground over which it extended 
had been originally, and had continued to be, a 
king’s forest. See Deer-forests, Game Laws, 
Woods and Forests ; and for other information 
about forests. Arboriculture, Meteorology, 
Fossils ; also the articles on Dean, Epping, 
Sherwood, New Forest, &c. 

Forest Courts were established for the purpose of 
enforcing the laws relating to the royal forests. Of 
these there were in England four — viz. the Court 
of Attachments, of Regard, of Swainmote, and of 
the Lord Justice in Eyre in the Forest, or Justice 
Seat. The last Court of Justice Seat at which 
business was transacted was held in the reign of 
Charles I. before Lord Holland ; the office of 
itinerant forest justices was not abolished until 
1817, the criminal law of the forest having been 
almost wholly repealed half a century before. 

Forest MarMe, a member of the middle 
division of the Jurassic System (q.v.), so called 
because of the occuiTence of the typical beds in 
Wychwood Forest, Oxfordshire. The principal 
bed is a fissile limestone, containing large numbere 
of dark-coloured shells (chiefly Ostrea and Pecten), 
and capable of sustaining a fine polish. On this 
account it is used to some extent as ‘marble.’ It 
is interstratified with beds of clay and shale, occa- 
sional marls, and sandstones. The thickness of the 
group in North Dorsetshire is 450 feet, but it thins 
away northwards, being about 100 feet near Bath 
and Cirencester. 

Forest Oak, a name sometimes given in com- 
merce to the prettily marked timber of Casuarina 
toriilosa of Queensland. 

Forfai’, the county town of Forfarshire, 14 
miles NNE. of Dundee, stands at the east end of 
Forfar - Loch, on a rising ground in the fertile 
valley of Strathmore. It was a royal residence 
as early as the reign of Malcolm Camuore, whose 
son, David I. (1124-53), made it a royal burgh; 
but in 1308 Brace captured and razed the castle 
— its site is marked now by the town cross of 
1684. Forfar, says Boece, was ‘ brought in 1526 
to little more tlian a country village ; ’ but since 
the middle of tlie 18th century it has risen again 
to a comfortable town, with several good public 
buildings, among them a striking Episcopal church 
(1881). Tlie making of brogues by tlie ‘Forfar 
souters’ is a thing of the long past; and linen is 
now the leading manufacture. With Montrose 
and three other burghs it returns one member 
to parliament. Pop. (1841) 8362; (1881) 12,817. 
Glamis Castle, a stately chilteau-like pile, the seat 
of the Earl of Strathmore, lies 5 miles WSW. 

Forfarshire, or Angus, a maritime Scottish 
county, washed on the east by the German Ocean, 
on the south by the Firth of Tay. It has an utmost 
length and breadth of 36 and 364 miles, and an 
area of 890 sq. m. The surface is finely diversified, 
the rich plain of Strathmore — the Howe of Angus — 
dividing the Sidlaw Hills (1399 feet) from the 
Grampian Braes of Angus in the north-west, which 
culminate in Cairn na Glasha (3484 feet) on the 
Aberdeensliire boundaiy, and exceed 2000 feet in 
twenty-two other summits. The chief streams are 
the North and South Esks and the Isla; and Loch 
Lee (9 by 2 furlongs) is the largest of several small 
lakes. The rocks are Silurian in the north-west. 


and elsewhere Old Red' Sandstone ; the soils are 
very various. Somewhat less than half of the 
entire area is in cultivation, and more than one- 
nineteenth under wood. Agriculture is practised 
on the best methods, and much attention is paid to 
live-stock, though the celebrated ‘polled Angus ’ be- 
longs now specially to Aberdeenshire (see Cattle). 
Linen and jute are the staple manufactures of 
the towns. These include Dundee, Montrose, Ar- 
broath, Brechin, Forfar, Broughty-Ferry,Kirriemuir, | 
and Carnoustie. The county returns one member 
to parliament. Pop. ( 1801 ) 99,053 ; ( 1841 ) 170,453 ; 
(1881) 266,360. Part of Southern Pictavia, then 
till 1242 the «io?vnacc-ship or old Celtic earldom of 
Angus, Forfarehire is rich in antiquities — vitrified 
and other hill-forts, caims and standing-stones, 
Roman camps, the sculptured stones of Meigle, 
Aberlemno, St Vigeans, Glamis, &c., the rains of 
Restennoth priory and Arbroath abbejq the round 
tower and cathedral of Brechin, and the old castles 
of Glamis, Edzell, Finhaven, Airlie, &c. See A. 
Jervise’s Memorials of Angus and Mearns (1861), 
and Land of the Lindsays (2d ed. 1882); and 
Warden’s Angus or Forfarshire (4 vols. 1880-83). 

Forfeiture is a legal term which includes the 
various cases in which a person is penally deprived 
of property. An offender who is fined forfeits a 
sum of money, which is recovered out of his general 
estate. The feudal law of England made forfeiture 
of land and goods part of the punishment of an 
ofl’ence involving disloyalty or breach of feudal 
duty ; thus, the lord might claim lands in case of 
what was called ‘escheat with attainder,’ and there 
was forfeiture to the king in case of treason. An 
act of 1870 abolishes forfeiture in case of con- 
viction for treason and felony ; but the crown may 
appoint a person to administer the property of a 
convict ; compensation to parties injured, and the 
costs of the prosecution, may be paid out of his 
estate. Civil forfeiture of land may still be in- 
curred by unlawful alienation in Mortmain (q.v.), 
or by breach of the conditions on which the pro- 
perty has been acquired. A tenant, for example, may 
incur forfeiture by breach of his covenants, or by 
wrongful disclaimer — i.e. setting up a claim adverse 
to that of his landlord. Forfeiture for tortious 
alienation (i.e. for attempting to convey an estate 
greater than the grantor is entitled to) is now 
obsolete. The courts will always lean against a 
forfeiture, and the Conveyancing Act, 1881, pro- 
tects a tenant against this extreme penalty where 
compensation in money meets the justice of the 
case. 

In Scotland civil forfeiture may arise either from 
statutory enactment, at common law, or by agree- 
ment. By 1597, cliap. 246, it is enacted that vassals 
failing to pay theii' feu-duties for two yeare shall 
forfeit their right. This forfeiture must be estab- 
lished by an action to recover the feu-duties in 
arrear, and may be avoided by payment at the bar. 

At common law a vassal forfeited his land by dis- 
clamation or purpresture. The former is analogous 
to the English disclaimer, and consists in the denial 
by a vassal of his lawful superior. Purpresture was 
incurred by the vassal’s encroachment on the streets, 
liighways, or commonties belongin" to the crown 
or other superior. These forms of forfeiture are 
fallen into disuse. Forfeiture on special agreement 
depends wholly upon the terms of the condition 
inserted in the titles to the land. The condition 
must be fortified by irritant and resolutive clauses, 
and must enter the sasine, in order that it may be 
effectual against purchasers of the lands. Of this 
kind of forfeiture are breaches of Entails (q.v.). 
See Attainder, Treason. 

Forgery (Yr. forger, ‘to form metal into shape,’v, 
‘to fabricate’) — the crfnioi falsi of Roman lawjce I 
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■svhich it was minislied with hanisliinent or death, 
according to the enormity of the particular offence 
and the°rank of the offender— may he roughly 
defined as ‘ the fraudulent making or altering of a 
writing or seal to the prejudice of another man’s 
right, or of a stamp, to the prejudice of the revenue’ 
(£ast, Picas of the Crown). 

The essential elements in the crime of forgeiy are 
(1) that there should be in the offender an in- 
tention to deceive, and (2) that the fabrication or 
alteration should be sufficiently skilful to render 
possible the deception of a person nsin" ordinarj' 
observation. It is not necessary that the fraudulent 
imitation should be exact. The fraudulent applica- 
tion of a real signature to a false document, and of 
a false signature to a real one, are both forgeries. 
In Scotland it has been held to he forgery fraudu- 
lently to sign the name, or add the cross or mark, 
of a person unable to write (Alison’s Criminal Law, 
i. .374), or the name of another on a false pre- 
tence that he gave authority so to do, or for a 
person to sign Iris own name with intention to pass 
off the signatrrre as that of another person bearing 
the same narrre. 

By the coirrtrron law of England forgerj* was a 
mere nrisdemcanour, and punishable as such bj- 
fine, imprisonrrrent, and the pillorj' ; theugh capital 
punishnrcrrt was the usual penalty for the more 
serious class of offences rrnder this head. In 1861, 
however, a statute was passed which made it felony 
(n) to counterfeit the great seal, tlie privy seal, 
the sign rrranual, the seals of Scotland or of Ire- 
land, any stamp, exchequer bill, bank-note, bill of 
exchange, deed, receipt, order for the paynrent of 
money or the transfer of stock, will, register of 
births, marriages, and deaths, marriage license, 
or any one or various other enumerated docu- 
ments, or (6) to have in possession without lawftrl 
excuse— such excuse to be proved by the party 
accused— arry forged bank-note, &c., knowing it 
to be forged, or any frames, ntorrld, plates, paper, 
&c., used in making such bank-notes. 'The act 
also made_ felonious certain practices connected 
with, or aiding in, the perpotr-ation of the crime 
of forgery. By the Forgery Act, 1870, the forgerj- 
of stock certificates or of coupons issued by the 
Batrk of England in payment of the interest of the 
national debt is a felony. Capital pirnishment 
in cases of forgery was restricted by acts passed 
between 1830 and 1832, and abolished iit 1837. 
Under the consolidating Act of 1801 the pttnish- 
nront varies fronr penal servitude for life to not 
more tlian two ycare’ inrprisonment, with or with- 
out Irani labour. See Tkade-.marks. 

Loirg before the anrendmerrt of the laws of evi- 
dence, by which parties were admitted as witrresses 
iit their own causes, it was provided in 1829 that 
the party whose name had been forged rrright be 
a witrro.ss to the effect that tiro writing was not his. 

Coirrijarison of hairdwriting is conrpctcrrt, brrt is 
not hy iVsff/’conchrsive evidettcc of forgery. Identi- 
fication of handwiitin" is, if jrossiblc, more difficult 
than idontificatioir of the person, which so often 
forms the chief ditficirltv in crirrrirral trials. ‘As 
illrtes.s, strange dre.ss, unt'rstral attitirde, and the like, 
carrsc mistakes in identifying the individual, so a 
had jrezr, or' ronglr paper, .a slraky Irarrd, and marry 
other tlrrngs change the anpcarance of a person’s 
handwntrng. Tlris kind of evidence ought never, 
tlrerehrrc, to_ be reganled as fttll proof by the 
crowtt rrr crinrirt.al trials ; atrd even in civil cases cor- 
roborative evidence shorrld bo rcqrrired, rrnlcss the 
proof of handwritirrg is so clear as to .shift the 
onus prohaiirli.’ The best witness i.s one who has 
oft err seett the party write, throrrgh whose hands his 
writhtg has bceir corrlirttritlly passing, artd whose 
, ''pinioit is irot the rc.srrlt of atr irr.spection rrtadc on 

u'artrcular occasion for a sirccial ptrrpose. 


The writing of letters in another man’s name {.as 
in the forged letter's of the Parnell Gorrrmission) Ls 
not forgery in the statutorj- sense. See also Fraud, 
CoixiNG, 'R ecords (Falsifyixg of). 

In the United States, also, fialsification of ■miting 
is not neeoss<ar'ily forgery in a legal sense ; the 
miting of letters and srgning them with the name 
of another, however injurious to the feelitrgs .and 
irrterests of that other, is irot forgery in law unless 
pectrniary rights, obligations, or engagements .are 
intended to be directly affected by the false writing. 
•The definition in Bishop’s Criminal Law (Boston, 
1858) is : ‘ Forgery is the false marking or materi- 
ally altering, with intent to defraud, of any ■rrat- 
ing which, if genuine, rrright .app.arently be of legal 
efficacy in the forrndation of a legal liability.’ At 
common law the publication or uttering of the 
forged instroirrrent is not necessary to constitute 
forgery. But the statrrtes of the Urrited States 
generally make the uttering or using of the forged 
instrament essential to the offence. 

Literary Forgeries.— Some of these deserve to 
be commemorated for their audacity or ability. 
They are to be distinguished from all use of more 
OT less ingenious pseudonyms, devised to_ conceal 
the identity of a writer ; and from all writings in 
imitation of sonre author’s style, and temporarily 
fathered rrpon him for mere literary purpose ; as 
well as from so-called ])ious frauds, by which writ- 
ings honestly intended for edification are connected 
with some more or less ancient name that com- 
mands respect. Such compositions as are deliberate 
.attempts to p.ass for wh.at they are not are literary 
forgeries, .and are as unp.ardonable as forgeries of 
the signature of a London banker. The fictitious 
account of Formosa, with an alphabet and speoi- 
mens_ of a language, publbhed by George Psalman- 
azar in 1704, was sumi an imposture as could not 
long esc.ape discovery. The most famous of such 
liter.aiy forgeries in English liter.aturo arc con- 
nected with the name of Shakespe.arc— himself 
but a stalking-horse for another, according to 
thousands of half-educated people whom no 
evidence could satisfy. The famous Ireland 
forgeries began with an autogi-aph of Shake- 
spe.are, f.abricated by Samuel AY. H. Ireland, to 
gratify his father, but soon grew into a heaj>_ of 
p.apcrs, and an entire pl.ay, entitled Forri’^cz'W, which 
was quickly damned at Drury Lane. The criti- 
cisms of hlalono, and the alarm of young ireland's 
father, necessitated a confession, published in 179G. 
Twenty yc.ars before, Chatterton’s Rowlej' poems 
had ojiened up a bitter controverey about their 
authenticity, from wliich tlie boy-poet escaped 
by untimely suicide ; and the Ossianic poems pro- 
duced by MaePherson (1762-63) have been rank 
forgeries to a chain of scholars from Dr Johnson 
to J. F. Campbell, altliough as vigorously defended 
bj' nianv enthusiastic writers. The famous Perkins 
Folio of Shakespe.are, said by J. P. Collier in 1852 
to have been discovered, with an extensive scries of 
contemporary marginal annotations, created a gieat 
commotion among Shakespe.are scholars, but wms at 
length unanimoumy condemned, and its annotations 
proved to bo recent fabrications. In 1852 was pub- 
lislicd by Mr Jlcxon, a series of lettere by Shellev, 
which were discovered a few weeks later to he 
impudent forgeries, .and were at once sujiprcsswl by 
the publisher. It was discovered that there was a 
brisk trade in the manufacture of letters, auto- 
graphs, and marginal annotations upon books by 
Shelley, Byron, and othci-s, and that niany of these 
showed not only great technic.al skill in imitation, 
but no mean literarj' .ability in their comjiosition. 
It would be well for jmrehasers of lettei's and auto " 
grajihs of famous poi-sons to make sure of their 
liistorj', as there is .still too good reason to believe 
that the supply of these is adaiifed to corrcsjiond 
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wth the demand. The most remavkable of all 
the dupes of literarj’ forgers 'was Michel Chasles 
(q.v. ), upon ■whom liad been passed as many as 
27,000 autogi’aphs, including those of Pascal, 
Shakespeare, Dante, and even Julius Cnssar. The 
fragment of a Moabite Deuteronomy, inscribed on 
fifteen pieces of sheepskin, brouglit to _ London in 
1883 by Shapira, was a really skilful imitation, but 
failed to deceive the practised eyes of Dr Ginsburg 
and Clermont-Ganneau, and the forger or forger’^ 
dupe cut short his humiliation by suicide. 

Forget-mc-not ( the name is accounted for by 
various legends) is Blyosotis palustris ; but the term 

has .spread to the 
.rrOOa, larger-flowered 

species, and in- 

'x 3* members of the 

a f species — practi- 

^ cally supereeding 

^ the more prosaic 

\/ title of Scoi-pion- 

¥ gi’ass, derived 

jSTs il from the inflor- 

S escence so char- 

a/\ acteristic of the 

^ Boraginaceae, 

/ and also that of 

¥ / Mouse-ear, from 

\ W/‘y// hairj' leaves. 
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V alpestris, 

\/ « 1 ^ 7 ^ find among 

Y- X / exotic species TIL 

\ c(20)7‘crt, are speci- 

worthy of 
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■Wood Forget-me-not mon weed, is 

[Afyosotis silvatica): remai'kable for 

a, a flower. the change of 

colour in its 

flowers, which not only show the change from red 
to blue in opening so common in the order, bnt 
begin with a distinct yellow. 

Forisfamiliatioiiflit., ‘ the putting forth from 
or beyond the family ’ ) is the separation of a child 
from the family of his father. A child is said to 
be forisfamiliated either when he marries or when 
he receives from his father a separate stock, the 
profits of which are enjoyed by himself, though 
lie may still reside with Ids father, or when he 
goes to live in another family 3vith the consent 
of his father. The same result is also brongljt 
about when a child renounces his legitivi — i.e, his 
legal share of the snccession to his father’s free 
movable property. 

Fork. See Cutlery. 

Forli, capital of the province of the same name 
in Italy, situated at the foot of the Apennines, in a 
pleasant and fertile plain, 40 miles SE. of Bologna 
bj' rail, is a ivell-built and handsome cit}'. Of the 
churches the cathedral, S. Girolamo, and S. Mei'- 
curiale are the most notable. In these and in the 
city galleiy are some of the best pictures of Cignani, 
Guido, Melozzo, Guercino, and othere. The citadel, 
founded in 1361, is now used as a prison. There 
are manufactures of silk, shoes, hats, and cloth. 
Forli (the ancient Forum Livii) is said to have 
been founded by Livius Salinator, after his vic- 
tory over Hasdrubal, on the Metaunis, 207 B.C. 
In the middle ages it fonned a republic, and during 
tlie subsequent struggles of the Gnelphs and 
Ghibellines fi'equently changed its rulers. In 
1860 Forli, which had been incoiq)orated in the 
203 


"Wood Forget-me-not 
(Myoaotis silvatica)-. 
a, a flower. 


States of the Church since the time of Pope Julius 
II., became Italian. Pop. 19,4j2, 

Forlorii-Iiope, the body of men selected to 
eflect a lodgment on a breach, or to lead in scaling 
the wall of a fortress. Professor Skeat derives the 
expression from the corresponding Dutch dcvcrlorcn 
hoop, the word hoop (pron. as English hoj^c) mean- 
ing a band or troop. The French equivalent term 
is cufimts perdus. ■ The name is given on account 
of the extreme danger to which the leaders of a 
storming-jrarty are necessarily exposed. As, how- 
ever, the honour of success is proportionate to 
the peril of the undertaking, there is ordinarily 
no lack of volunteers for this arduous sendee. 
Foi'ina Pauperis. See In Forma Pauperis. 

Formation has by English geologists been 
generally applied to a gi-oup of strata united by 
some cbaracter which they have in common, whether 
of age, origin, or composition, as the Carboniferous 
Limestone formation, which, together with the for- 
mations of the Blillstone Grit and the Coal-measures, 
constitutes the Carboniferous System. The term is 
therefore of subordinate importance to system. 
Foreign geologists seldom use formation in this 
sense. AVith them the word is descriptive of the 
materials composing strata, as chalk formation, 
meaning thereby not the Cretaceous System, but 
beds composed of chalk ; so carboniferous formation 
is a group of beds containing coal. To bring our 
nomenclature into uniformity with that of foreign 
geologists some purists propose dropping the term 
foi-mation out of our systems of rock classification. 
But to do that would require despotic authoi'ity, 
and the term will probably survive in spite of its 
supposed inconvenience. 

Formes, Karl, bass singer, was born in 1810 
at Miilheim, on the Rhine, and was for some years 
a verger before he made his debut on the stage at 
Cologne, in 1842, as Sarastro in the Zaaibcipofe. 
He was engaged for a time in Vienna, and sang in 
Italian opera at Covent Garden until 1857, when he 
visited America, and entered on a comparativelj’ 
wandering life, in spite of the possession of a voice 
that for volume, compass, and quality was one of the 
most magnificent ever heard. — His brother, Theo- 
dor, bora in 1826, appeared first at Ofen in 1846, as 
Edgardo in Lucia, and for some years after was one 
of the most noted tenor singers in Germany. He 
died in 1874. 

Forinia, fonnerly Mola di Gaeta, a seaport of 
Italy, on the Gulf of Gaeta, with 8551 inhabit- 
ants. The ancient Formicc, it became a Roman 
toM-n in 338 B.C., and was celebrated for its wine. 
Here are the rains of Cicero’s villa, Formianum. 

Formic Acid, CHaO. or HCOOH, derives its 
name from the circumstance of its having been first 
obtained from the red ant ( Formica rufa ). It occurs 
in ants, in the stings of bees, wasps, and nettles, in 
fir needles, and in various animal secretions. It 
may be obtained from any of these by distillation 
with water. Anhydrous formic acid is a mobile 
liquid of extremely penetrating odour, ciystallising 
at 35° F., and boiling at 214° F., miscible in all pro- 
Ijortions with water and alcohol. It produces a 
painful blister if dropped on the skin. The aque- 
ous acid is prepared in the following manner : Half 
a pound of oxalic acid is mixed ndth one pound of 
glycerine, and the mixture heated in a retort to 
275 ° F. ; a little dilute formic acid distils ; another 
quantity of oxalic acid is added, and the mixture 
again heated, and so on indefinitely, the glycerine 
remaining unchanged at the end of the operation. 
The dceomposition is as follows ; 

Oxalic Acid. Fomiic Acid. Carbonic Acid. 

C„H,Oj = CO.,H„ -t CO;. 

Acid containing 56 per cent, of the pure substanee 
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js o1)taine<l in this way. The anhydrous acid is 
procured by preparing the lead salt, and deconipos- 
ing this with siill>lturettcd hydrogen. It may be 
formed sj-nthetically in various ways: (1) By direct 
combination of carbonic oxide, CO, and caustic 
pota-sli, KOH, forming KCO„H, potassium formate; 
(2) hy boiling aqueous prussic acid ; (3) by heatin" 
chlorofoiTn with caustic potash. Formic acid ana 
all its salts (called formate.s orformiates) arcstrong 
reducing agents, and precipitate metal froni solu- 
tions of gold, silver, or mercuiy salts. Formic acid 
is obtained in small quantities by the oxidation of 
a great number of org.anic substances. Formates 
of silver and lead are sparingly soluble; all the 
others arc freely so. By heat they are converted 
into oxalates yielding pure hydrogen. 

Potassium Fonnatc. Potassium Oxalate. Hydrosen. 

2KCOJI = KaCo04 -t- H;. 

Foriiiosn, called hy the Chinese Tahcan, an 
island lying off the coast of China, over against the 
province of Fft-chien, from which it is separated by 
the Fft-chien Strait, varying from 90 to 220 miles 
in width. Stretching between the limits of 120° 15' 
and 122° 5' E. long., and 25° 19' and 21° 54' N. bat., 
Fonnosa h.as a maximum length of 235 miles, whilst 
its breadth varies from 70 to 90 miles. Area, 14,978 
sq. m. Forming one link in the volcanic chain that 
extends from the Aleutian Islands southwards to 
New Guinea, it constitutes the eastern escai-pment 
of what was once the great Malayo-Chinese con- 
tinent, and is connected by a submarine plateau 
with the Chinese mainland. The backbone of the 
island, extending north and south, is formed of a 
range of densely-u’ooded mountains, called by the 
Chinese Chu-Shan, which rise to upwards of 12,000 
foot, the highest known peak, Blount Mon-ison, 
being given as 12,847 feet. Eastward of this range 
lies a narrow strip of mountainous country, present- 
ing to the Pacilic a precipitous cliff-wall with in 
many (daces a sheer descent of from 5000 to 7000 
feet, whilst a very short distance farther east the 
Uoor of the oce.an sinks to a great depth at 
an oxtrcmelj’ steep gradient. The western side of 
the range consists of a single broad alluvial plain, 
strctcliing from north to south of the island, seamed 
bj’ innumerable water channels, and terminating at 
the cq.ast-linc in mud flats and sand-banks. Yet on 
this side of the island the land is r.apidly encroach- 
ing iqmn the sea, as the conscqrtoncc of the gradual 
ejovatiou of the we^tenr seaboard and the deposi- 
tion in and around the embouchures of the rivers of 
the large amount of sediment brought down by 
them from the mountains. This latter process is 
primarily due to the heavy rainfall of the northera, 
central, and c.astcnr portions of the island, where the 
rain-clouds of the north-east monsoon, after cros.sing 
the _warin Kio<iwo or J.apanesc Gulf Strc.am, on 
coming in cont.act with the mountain harrier of 
the island become chilled and <lischarge their con- 
tents in lains of excessive violence. Apart from 
this_hc.avy rainhill, the climate is not exception.al, 
the insular position ensuring a modification of the 
heat by sca-hroeres. The me.an of summer is 80° 
to 90’ F. ; of winter, 50° to G0°. Malarial fever is, 
however, prevalent in the north, and violent 
typhoons arc veiy common at certain season.®. 

The island is famous for the rich luxuriance of its 
vegetation, many of our hothouse idants growing 
wild on tho mountain slopes and in the valleys, such 
as orchids, azaleas, lilies, rhododendrons, and con- 
volvulus ; besides which there is a wc.althy pro- 
fusion of ferns, tree-ferns, c.amj>hor and teak tree.®, 
piney firs, wild fig-trees, liquidambars, bananas, 
bamboos, and (i.alms. ‘ Bice paper’ is prepared from 
the pith of a_ tree peculiar to Fonnosa. Of animal 
life it IS noticcahle that there arc at le.ast forty- 
three s[iceics of binls jieculiar to the island, that 


insects are scarce, and that noxious xvild animals 
are few, but that fish are plentiful in the waters 
round the coast. The principal products of -commer- 
cial Importance are tea, sugar, coal, tunneric, rice, 
sweet pot.atoes, gi-ound-nuts, bamboos and rattan, 
grasses, tobacco, timber, the fruit lun"-ngan, and 
sesainum-seed. In the south the staple crops are 
sugar and tunneric, avhich xvere exported from the 
port of Taiwan in 1887 to the value of £209,030 and 
£10,483 respectively ; and in the north tea, of which 
16,858,933 lb. were shipped .at Tamsui in 1887, 
principally to America, Australia, .and China, and 
coal, the export of which fell fioin 31,000 tons in 
1884 to 5767 during the French occupation of 
Kelnng, the port of shipment ; but by 1886 it had 
ag.ain risen to 16,659 tons. The imports consist 
principally of opium, cotton and xvoollen piece 
goods, .and lead. Sulphur, iron, and petroleum also 
exist, but are not worked to any extent. Camphor 
and indigo used formerly to be exported to a large 
value, but the trade in both is now almost extinct. 
A very large proportion of the shipping trade is 
cariied on by me.ans of native junks, which ply to 
and from the mainland ; the rest is in the hands of 
Europeans trading with the open ports of Taiwan 
and Takow on the south-west, and Tamsui and 
Kelnng on the north. None of these, however, have 
good harboni's, the entrance to each of them being 
greatly impeded by bars or sand-banks. Besides 
this great dr.awDack, the island suffers from defi- 
cient means of communication,- althougli since 1887 
telegraiih lines have connected Tamsui with Ffl- 
chow, with Kelung, and with Taiwan and its port 
Anping, and with the Pescadores Islands, a group, 
with 8000 inhabitants and two excellent harbouis, 
lying some 20 to 25 miles west of Formosa. A 


railw^’ was in 1888 being made to connect Kelung 
with 'Twatutia, the centre of the ten district. 

The inhabit.ants, cstim.ated to number between 
one and a half .and two millions, consist of Chinese 
settlers and aborigines. Respecting the ethno- 
logical origin of riiese latter there exists some 
diilnety ; they seem to consist of several different 
tribe®, mainly of Malayan and Negrito descent. 
The Chinese distribute them into three classes, 
Pepohwan, .a race of civilised .and sinicised agricul- 
turists ; Sckhw.an, settled tribes who acknowledge 
Chinese rale ; and Chinhw.an, the untamed savages 
of the mouniains, who wage fierce .and uncc.aaing 
w.arfare against the Chinese immigi'.ants. The 
administr.ative headqu.artere were formerly at 
Taiw.an, but on the constitution of the isl.ann into 
an independent province of the Chinese empire in 
1887 — it h.ad formerly been incorporated with Ffl- 
chien on the mainland — they xvere tr.ansfcrrcd to 
T.ai-pci or Bangka. The island was known to the 
Chinese before the Christian era, but docs not seem 
to have seriously attraeted their attention until the 
year 605 or 006 a.d. In tlie 14th centniy they estoh- 
lishcd scveial colonies in Formosa, which, however, 
weio withdr.awn in the middle of the 17th century. 
Although Portuguese and Spanish navigatore began 
to visit the island a century earlier, the first Euro- 
pe.an people to est.ablish themselves on it were the 
Dutch, who in 1024 built Fort Zcalandia, near the 
modern Taiwan. They were, however, c.xpelled 
in IpOl by a Chinese adventurer, Kosoinga, who 
retaineil possession of the isl.and for twenty-two 
years. Some yeam hater a regular Chinese coloni- 
•sation of the western h.alf of the island was carried 
through, the c<doni«ts coming princi()ally from 
Fft-chien and Kwang-tung. Sul)®equenlly the 
island hec.amo notorious lor the jnracy of its 
inhabit.ants and the ill-treatment they inflicted 
upon navigators who chanced to he wrecked on 
their coasts. Accordingly in 1874 the Jnii.anese 
inv.aded Formosa; Imt on" the Chinese undeitaking 
to check the evils complained of they withdrew. 



FORMOSA 


FORSTER 


739 


Ten years later the French, during their amhigiioiis 
contest with China in Tongking, seized upon 
Kelnng, on acconnt of its command of tlie coal- 
mines, but vacated it again on the conclusion of 
peace. 

See; besides the older authorities, Guillemard, Cruise 
of the Marchcsa (1886) ; A. R. Colquhoun, article in Scot 
Gcoff. Mlaff. (1887) ; Consular Meports (1886 and 1887) ; 
Terrien de Lacouperie, in Jour. Boy. Asiatic Soc., vol 
xix. part iii 1887 ; Girard de RiaUe, in Revue d’Anthro- 
poloyie (1885); and G. Taylor, in Proc. Roy. Geog. Soc., 
April 1889. The Historical and Geographical Description 
of Formosa (1701), by George PsaUnanazar (q.v.), is a 
tissue of inventions. 

Formosa, a territory in the e.xtreme north of 
Argentine Republic, fonned in 1884, and bounded 
on three sides by the rivers Pilcomayo, Paraguajq 
and Bermejo. Estimated area, 44,490 sq. miles. 
Little is known, even by Argentinians, of the 
newly-formed territory, which is, however, described 
generally as a vast plain, gently sinking- to the 
south-east, covered with forests, and in large 
sections liable to frequent inundations. Tbe 
summer rains last from October to May. The 
capital is Foi'iuosa (1000 inhabitants), on the Para- 
guay, about 100 miles NN,E. of Corrientes. 

Forms of Address. See Address (Forms 

OF). 

Formulie. See CHEJirsTay. 

Forres, a royal burgh of Elginshire, 5 miles S. 
of Findhorn village, on the Moray Firth, and 25 
ENE. of Inverness, with which and Nairn and 
Fortrose it returns a member to parliament. On 
its Castle Hill, a royal residence from 1189 to 
• 1371, stands an obelisk ( 1857 ), 65 feet high, to the 
Crimean hero, Dr Thomson of Cromarty; whilst 
on the wooded Cluny Hill are a hydropatliic estab- 
lishment, and the Nelson tower (1806), 70 feet high. 
Sueno’s Stone is a remarkable sculptured monolith, 
ascribed by Skene to the year 900 ; the Witch’s 
Stone recalls Macbeth’s meeting with the weird 
sisters near Forres. Public buildings are the town- 
house, Falconer museum, mechanics’ institute, and 
Anderson’s Institution. Pop. ( 1851 ) 3468 ; ( 1881 ) 
4030. 

Forrest, EdwiR, actor, was bom in Phila- 
delphia, 9th March 1806, his father being of Scotch 
descent, his mother a German, and made his first 
regular appearance on the stage there in 1820, as 
Douglas in Home’s tragedy. At the age of twenty 
he appeared as Othello at the old Bowery Theatre in 
New York, where his immediate success was the 
foundation of a popularity that survived for many 
years. He played in London with great success in 
1836-37, but at his appearance in , 1845 his Mac- 
beth was hissed by the audience ; and an unworthy 
and spiteful resentment that prompted him, a few 
weeks later, to stand up in a private box in the 
Edinburgh Theatre and hiss Macready, utterly 
destroyed his reputation in England and Scotland. 
A more serious result of his jealous action was the 
Astor Place riot in New York in 1849, which ensued 
on the hissing of Macready’s Macbeth by FoiTest’s 
sympathisers, and which ended in the death of 
twenty-two men. These events, and the public 
scandal attendant on a suit for divorce brouglit by 
liis wife, lessened his fame and embittered his 
temper. He retired from the stage between 1853 
and 1860, when he returned to fill at Niblo’s 
Garden, New York, the most successful engage- 
ment of his life. Later toui-s proved failures, and, 
after a long struggle against weakness and disease, 
he made his last appearance as an actor in the part 
of Richelieu, at the Boston Globe Theatre in 1871. 
Even then a craving for the old-time applause led 
him to give readings from Shakespeare in several 
large towns ; but these, too, proved unsuccessful, 1 


and he retired to his home in his native city, where 
he died of paralysis, 12th December 1872. Forrest’s 
powei-s as a tragedian were of a very high order ; 
his Lear, Othello, Coriolanus, and several other 
parts stand out in the memory of those who 
witnessed them, and were justly ranked in tlieir 
oivn day as memorable performances. ^Yith him 
the line of great American actora begins. 

Forrest, John, Australian explorer, was born 
at Bunbury in Western Australia, 22d August 1847, 
and from 1864 onwards was connected with the 
survey department of the eolony. In 1869 he pene- 
t\-ated inland from Perth, in a north-easterly direc- 
tion, as far as 123° E. long., between 28° and 29° S. 
lat., through a barren country pf salt mamhes and 
scraggy bushes. In the following year he showed 
that it was possible to reach South Australia from 
the west by travelling along the south coast of the 
continent. Along with his brother Alexander, lie 
again made an eastward journey in 1874, setting out 
from Champion Bay and following generally the 
line of 26° S. lat. till he came to Peake Station, on 
the telegraph line connecting Port Darwin and 
Adelaide. Besides making these exploring j ourneys 
John Forrest surveyed that part of north-western 
Australia lying between the rivers Ashburton and 
De Grey in 1878, and four years later the Fitzroy 
district in the same region of Western Australia. 
He published ExploreUions in Australia (Loud. 
1875). — His brother ALEXANDER, also an Austra- 
lian explorer, was born at Bunbury, September 
22, 1849. After taking part with his brother 
John in his journeys, he in 1879 started, along 
with Hill, to explore the north- w-estern parts of the 
Australian continent, an expedition which resulted 
in the discovery of the fertile pastoral region now 
called Kimberley District. Besides being well 
ivatered, it was also seen to be suitable for the 
cultivation of such tropical harvests as sugar, 
coffee, and rice. At the same time the nver 
Fitzroy w'as ascended for a distance^ of about 250 
miles. This journey was described in Journal of 
an Expedition from the De Grey to Port Dartvin 
(1880). 

Forst, an industrial toivn of Prussia, 80 miles 
SE. of Berlin by rail, had in 1885 a population of 
18,563, mostly engaged in manufacturing buckskins, 
in cloth manufactories, and in tanneries. Forst has 
also a trade in cattle. 

Fiirstcr, Friedrich Christoph, poet and 
historian, born near Kamburg, in Sa.xe-jMeinin- 
gfen, on 24th September 1791, devoted himself 
at first to the study of arclneologj’^ and the 
history of art, but on the outbreak of the war 
of liberation joined the Liitzow' sharpshooters 
along with young Theodor Korner, and, like 
him, wrote fiery war-songs, stirring up his country- 
men against the French. After his return to Berlin 
he taught for a while in the school of artillery 
and engineering, but was dismissed for writing 
a work criticising the Prussian constitutioii. In 
1829, however, he was appointed a custodian of 
the Royal Art Museum at Berlin, where he died on 
8th November 1868. He wrote several popular 
historical works, dealing cbieflj' with the war of 
liberation and the history of Prussia, including a 
collection of biographical sketches entitled Preus- 
sens JTeldeii im Kricg wid Fricdcn; and, besides 
these, tliree works on Wallenstein ; a History of 
Frederick William I. (3voIs. 1835); Urhundenbuch 
(neiv ed. 2 vols. 1839); andD/c Hiifc vnd Kabinctte 
Europetsim IS. Jahrhi!?tdert{ 1836-39). His 
Gedichic appeared in 2 voLs. 1838. 

His brother Ernst, painter and writer, was 
bom Sth April 1800. His passion for art ryas 
first awakened by Cornelius, under whose direction 
lie executed various fresco pieces in Bonn and 
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iMunicl), from 1823 to 1825. An expedition to ltaly 
for tiie purpose of making drawings from tlie old 
masters bore fniit in Contributions to the History 
of Modern Art (1836). From this time he aban- 
<loned painting and devoted liimself almost ex- 
clusively to investigations bearing upon the history 
of art, Ills principal hooks being Zefters on Paintbtg 
(1838); History of German Art (5 vols. 1831-60); 
Monuments of German Architecture, Sculpture, and 
Painting (12 vols. 1853-69); Introduction to the 
History of Art (1862) ; biographies of Fra Angelico 
( 1 859 ), J. G. Muller ( 1851 ), Raphael ( 1867-68), and 
Cornelius (1874), and a translation, in conjunction 
with Schoni, of Vasari’s Lives of the Painters. 
At the time of his death, on 29tii April 1885 at 
IMunich, Forster left two large works rrnfinished, 
a History of Italian Art (5 vols. 1869-78), and 
Monuments of Italian Painting vols. 1870-82). 
He also edited the posthrrmous works of his fathev- 
in-law, Jean Paul (1836-38), and uTOte several 
biographical works relating to the great humorist, 
the chief being tlie last five volumes of Wahrheit 
aus Jean Pauls Lcben (1827-33). 

Forster, Johax::^ Reixhold, a German tra- 
veller and naturalist, was borm in Dirschau, in 
Prussia, on 22d October 1729. He was educated at 
Halle and Danzig for the clerical profession, but 
liis favourite studies were languages, botany, and 
zoologj’. Repairing to England in 1766, he* acted 
for a few year's as a teacher at IVanington in Lan- 
cashire, until he was appointed to accom]ian}' Cook 
as naturalist during his second voyage in 177^ On 
Forstcr’.s return his son published an account of 
the jounicy from Forster’s own note-books, whilst 
Forster himself wrote Observations made during a 
Voyage round the iVorld (1778), chiefly on phj'Sical 


December 1798. He wrote also a work on Minera- 
logy (1768), one on the Byssus of the A neients ( 1770 ), 
Flora America: Scjitentrionalis (1771), Zoologiw 
Itarioris Spceilcgium (1781), an Account of the 
South Sea Plants (1776), and Gcsehichtc dev Bnt- 
dechunqcn nnd Schiffahrten im Norden (1784). — 
His eldest son, Joiiamj Geokg Adam, w.as born 
near Danzig, on 26th November 1754. When only 
sevcnteeii year's of age, ho accompanied his father 
in Captaiir Cook’s second voyage, and published, 
with the assi.stance of his fatlmr, an account of the 
CNpedition. After living as professor of Hatui'al 
Hiitorj' at Ca«sel and at AVihia, he becanto librarian 
to the Elector of Mainz in 1788. Whilst ho 'was on 
a vi-if at Paris in 1792, whither he had been sent to 
request tlie incorporation of JIninz uitli the French 
repuhlic, the Pnissiaiis retook Mainz, and Forster 
lost all his pi'operty, including his books and inanrr- 
sciipts. He died at Paris, 12tlr January 1794. His 
writings, especially his Ansichten vom' Nicdci-rhcin 
( 1791-91J and his Besrhreibung cincr Hcisc mn die 
iVclt (1784), take a high rarik amongst German 
works descriptive of natui'o. Ilis Letters were pulr- 
belied by his widow in 1829 ; and a complete edrtion 
or his works appeared in 9 voL. in 1843. 

Forster, Jonx, an English political and his- 
torical writer, was born at Xctvcastle, 2d April 
1812. He was ciincatcd for the bar, but earlv 
ilevotcd himself to iieriodical writing. His politi- 
cal articles in (he London Examiner, for winch he 
commenced writing in 1831, attracted more atten- 
tion than is usually bestowed on newspaiier Icadei's, 
ov.'ing to their vigour and point, coupled with the 
love of truth, con--istencv, nnd out.spokcn honesty 
they disjdayed. Forster edited the Foreign Qiiar- 
ftritf Jipc<r\r fnf 5.oine lime ; thou for ncArlv a year, 
O' pickciiss succe-sor, the Daily Hev.-s, and from 
181j to 18.>6 the L.eaintiier. He was the antlior 


of many admirable biographical and histoi'ical 
essays, as the two volnmes of Edinburgh and 
Quarterly articles repririted in 1858, and an 
admirable series dealing with the times and states- 
men of the English Commonwealth, under the 
titles History of the Grand Ilcmonstrance (1860); 
Arrest of the Five Members {I860); Sir John 
Eliot, a Biography (1864) ; and Lives of the States- 
men of the Commonwealth (1840). His literaiT 
memoirs are The Life and Times of Oliver Gold- 
smith (1848; 2d and irnjwoved ed. 1834), accounted 
one of the best biographies in English literature ; 
IValfcr Savage Landor (2 vols. 1868) ; The Life of 
Charles Dichens (3 vols. 1871-74); and the first 
volume of a Life of Swift (1875). His life of 
Dickens was assailed as having exposed with too 
great frankness the failings of his hero ; a more 
valid objection is that in the method of treatment 
adopted the biographer is almost as prominent as 
ilis subject. . Foster’s style is clear and forcible. 
He himself 'ivas an indefatigable student and a 
constant and devoted friend. He was appointed 
secretary to the Commissionei's in Lunacy in 1853, 
and a Commissioner in LunacyAn 1801. He died 
1st February 1876. 

Forster, IVilliam Edward, statesman, was 
bom at Bradpole, Doi'setsbire, July 11, 1819, the 
son of an esteemed minister of tlie Society of 
Friends, who died while on an anti-slavery mission 
in Tennessee, in 1854. Educated at the Friends’ 
School at Tottenham, he firet contemplated going 
to the bar, but abandoned this intention for com- 
merce, and, accepted an appointment in a woollen 
manufactoiy at Bradford. He early took an 
interest in philanthropic and political questions, 
and during the terrible Iri.sh famine of 1845 visited 
the distressed districts as almoner of a relief fund 
raised by his co-religionists. In 1850 he married 
Jane, eldest daughter of Dr Arnold of Rugby, nnd 
sister of Matthew Arnold. Forster unsuccessfully 
contested Leeds in the Liberal interest in 1859, but 
two years later was returned for Bradford. After 
sen'ing for thirteen montlis as Under-secretaiy for 
the Colonies (1865-66), he became in 1868 Vice- 
president of the Council on Education, and a prii’y- 
councillor. He accepted from Mr Gladstone a seat in 
the cabinet in 1870, and the same year introduced 
the gi'catest legislative measure associated with 
his name, the Elementary Education Bill (sec 
Education). His conduct of the bill was 
marked by great ability, but it led him into 
strong conflict with the Nonconformist members 
nnd the Binningham League, who objected to 
the 25th clause, which enabled school boards to 
pay the fees of indigent children at denomina- 
tional schools out of the rates. In 1872 Foreter 
introduced the Ballot Bill, which' ho piloted 
through the House of Commons with much skill. 
After the re.signation of the Liberal ministry in 
1874, he visited the United States.' His fatlier’s 
memon- was wannly cherished by the abolitionists, 
nnd Forster himself, who had always been a staunch 
supporter of the Union, and an*uncompromi«ing 
enemy to slavciT, received an cnthusin.stic welcome. 
He had counted among his personal friends Emer- 
son, Adams, and Sumner. On the retiiement of 
Mr Gladstone from the leadership of the Liberal 
ji.arty in January 1875, Foreter and Lord Harting- 
ton were named for the post, but the former wrote 
withdrawing from candidature, on the giound that 
he could not hope to unite the various sections of 
the jiarty. In the ensuing November he was 
elected Lord Rector of Aberdeen University, _ 

In the Gladstone administration of 1880 Foreter 
accepted the office of Chief-.seeretnn’ for Irel.and, 
at that time the most oneious post in the govcni- 
inent. He had not covete<! the apjiointnicnt, but 
assumed it patriotically, in the hope of licing able 
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to gi'apple with the Irish problem. An agi-arian 
and political agitation was then disturbing a large 
portion of Ireland. Forster was attacked unceas- 
ingly in parliament by the Irish members, and his 
life was threatened by the ‘ Invincibles,’ who after- 
wards assassinated his successor, Lord Frederick 
Cavendish, together with Mr Burke. More than 
one thousand evictions having taken place in Ire- 
land during the first six months of 1880, Forster 
carried through the House of Commons the Com- 
pensation for Disturbance Bill,' intended for the 
relief of deserving tenants evicted for non-payment 
of rents which they were unable to discharge. The 
measure was rejected by the Lords ; and this proved 
a great blow to Forster, who believed that by its 
■ aid the government would have been able to cope 
with the rising influence of Mr Parnell, and with 
the growing agitation among the Irish peasantry. 
A land act was passed in 1881, hut a coercion act 
was also necessary for the suppression of agrarian 
crime ; and, when the Land League issued its ‘ No 
Rent ’ manifesto, Forster replied by a proclamation 
declaring the League illegal. Sir Parnell and 
several niembere of his party were arrested. In- 
duced to adopt a change of policy by the con- 
tinued disturbed condition of Ireland, in April 1882 
a majority of the cabinet determined to release the 
‘ suspects,’ whereupon Forster and Lord Cowper ( the 
Lord-lieutenant) resigned. Considerable excite- 
ment arose over what was known as ‘ the Kilmain- 
ham Treaty,’ and Forster was much applauded by 
the Conservatives for his policy in tliis matter, and 
for his attitude on the Irish question generally. 
Forster subsequently condemned the government 
for their action in Ilechuanaland and also in the 
Soudan ; and he supported the unsuccessful vote of 
censure upon them, proposed after the death of 
General Gordon. Forster took a profound interest 
in the Imperial Federation Scheme, being anxious 
to strengthen the bonds between Great Britain 
and her colonies. With regard to Home Rule, he 
believed that ‘a parliament in Dublin would be 
fraught with danger to both England and Ireland.’ 
At the general election of November 1885 he was 
again 'returned for Bradford, in his absence through 
illness, by a majority of 1543 votes. He died in 
London, April 5, 1886. In character Forster was 
loyal, honest, unselfish, and courageous. He was 
an effective parliamentary speaker, from his 
straightforwardness and earnestness of conviction, 
but he had none of the shining gifts of oratoiy. 
His undoubted patriotism, his great abilities, and 
his sturdy independence will give him an honour- 
able place amongst British statesmen. See Life 
by AA’eniyss Reid (1888). 

Forsyth, Sir Thomas Douglas, an Indian 
civilian, was born in Liverpool in 1827, entered the 
Company’s service in 1848, and was employed in 
the administration of the Punjab until 1870, being 
created C.B. for his services during the mutiny. 
In 1870 he conducted a mission to Yarkand in 
eastern Turkestan, and in 1874, having crossed the 
great ranges that separate Kashgar from India, he 
concluded a commercial treaty with the emir. Tlie 
reports of these missions contain much valuable 
geogi-aphical information. On his return Foreyth 
was made K.C.S.I. and a member of the Legislative 
Council of India; and in 1875 he succeeded, acting 
as envoy, in averting a possible war ^rith Bumiah. 
He died 17th Deceniber 1886. 

Fort Augustus, a village on the Caledonian 
Canal, at the head of Loch Ness, 33 miles SAV. of 
In^'erness. A barrack built here in 1716 to awe the 
disaffected clans was enlarged in 1730 by General 
AA’’ade, who named it Fort Augustus, out of coni- 

f iliment to AVilliam Augustus, Duke of Cumber- 
and. The rebels captured and dismantled it in 


1746, but it was soon restored, and ganisoned down 
to the Crimean war. In 1857 it was sold to Lord 
Lovat, whose son nineteen years afterwards pre- 
sented it to the Benedictines (q.v.); and by them 
dnring 1876-82 it was converted into a stately 
abbey, college, and hospice. 

Fort do Fi’ance ( formerly Fort Boijal), capital 
of IMartinique, in the French AAtest Indies, lies on 
the west coast, has an excellent harbour, and is 
defended by several forts. Its pop. of 8000 is prin- 
cipally made up of the militaiy and officials. 

Fortescue, Sir John, judge and writer on 
English law, was bom in Somersetshire towards 
the close of the 14th century, and educated at 
Exeter College, Oxford. Called to the bar at Lin- 
coln’s Inn, he was in 1441 made serjeant-at-law, 
and in the following year Lord Chief-justice of the 
Court of King’s Bench. In the straggle between 
the Houses of York and Lancaster he steadily 
adhered to the latter, and was attainted by the 
parliament under Edward IV. He accompanied 
Margaret of Anjou and her young son. Prince 
Edward, on their flight into Scotland, and is there 
supposed to have been appointed Lord Chancellor 
by Henry VI. In 1463 he embarked with the queen 
and her son for Holland. During his exile he wrote 
his celebrated work, Do Lwiidihm Lcgum Angliw, for 
the instruction of Prince Edward, who was his pupil. 
But on the final defeat of the Lancastrian party at 
the battle of Tewkesbury, 1471, where he is said to 
have been taken prisoner, Fortescue submitted to 
Edward lAL He died in about the ninetieth year 
of his age. The De Lavdibus Legiim was not 
printed until the reign of Henry A'lII. ; another 
valuable work by Fortescue is The Governance of 
England; otherwise called the Difference between 
an Absolute and Limited Monarchy, written in 
English (1714; new ed. by Plummer: Clarendon 
Press, 1886). His collected works were printed 
for private circulation by Lord Clermont in 1869. 

Forteviot, the ancient capital of the Piets 
(q.v,). Its site is about 7 miles SAAk of Perth. 

Fort Garry. See AATnnipeg. 

Foi’t George, a fortress 12 miles NE. of 
Inverness, on a low sandy projection into the 
Moray Firth, here only 1 ' mile broad. Built in 
1748 at a cost of £160,000, it covers 12 acres, and 
can accommodate 2180 men. It is the dep6t of the 
Seaforth Highlanders. 

Forth, a river and firth of Scotland. The river 
is fomied by two head-streams, Duchray AA’ater and 
the Avondhu, which, rising on and not far from 
Ben Lomond, .at altitudes of 3000 and 1900 feet, 
ran 14 and 9 miles to a confluence near Aberfoyle, 
the Avondhu traversing Lochs Chon and Ard. 
From their confluence, 80 feet above sea-level, the 
Forth itself winds 39 miles to Stirling, then 12A 
(the ‘Links of Forth’) to Alloa, the distances in 
a straight line being only ISJ and 5| miles. It 
receives the Teith, Allan'AA'ater, and Devon, and 
traverses or divides Stirling, Perth, and Clack- 
'mannan shires. 

The Firth of Forth extends 51 miles eastward 
from Alloa to the German Ocean, between Clack- 
mannanshire, Perthshire, and Fife on the north, 
and Stirlingshire and the Lothians on the south. 
It has a width of 4 mile at ICincardine, 3 miles 
above Bo’ness, IJ at Queensferry, 5 between Gran- 
ton and Burntisland, 17 at Prestonpans, and 81 at 
Elie. Its waters, 3 to 37 fathoms deep, encircle 
the islands of Inchkeith (fortified 1878-81), Inch- 
colm (with a rained abbey), Cramond, &c., whilst 
at the entrance are the B.oss Rock (q.v.) and the 
Isle of M.ay, on which last and on Inchkeith are 
lighthouses. Rivere falling into it are the Carron, 
Avon, Almond, AA'ater of Leith, Esk, and Leven. 
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Wiitc fish are plentiful. In 1882-S9 a great rail- 
•\vay hridge was erected across the firth at Qncens- 
ferfy (see BninGE), above which is St Margaret’s 
Hope, one of the safest roadsteads in the kingdom. 

Forfificatioii is the art of strengthening a 
locality by various means against the attack of 
hostile troops. It has two distinct hi-anches, 
called Field and Pemianent fortification. The 
former comprises such slight entrenchments or 
field defences as can he e.Kecuted hy the troops 
themselves during the few hours which precede an 
engagement in the open field, as well as the more 
deliberate ficld-worlcs requiring days or weelrs to 
construct, which are found to ke tactically neces- 
sary as the campaign progi esses. The hatter deals ■ 
with engineering works of a widely different char- 
acter, though based on the same principles, con- 
structed in time of peace to secure points of which 
the importance in time of war can be foreseen. 
Years may he spent in perfecting them, and durable 
materi.alH, such as iron and masonry,_are_ largely 
used in their construction. Fortification includes 
also tlie operations connected with Sieges and 
military JIiXES, which are described under those 
articles. 

Field Fortification, while aiming at giving 
to the defenders of a chosen position all the advan- 
tages of cover from the enemy’s fire, and obliging 
him to advance over open giound completely swept 
by their fire, must also allow of free movement in 
counter attack of considerable bodies of troops. It 
follows that such defences are made of slight pro- 
file throughout the greater part of the front, so as 


and woven together with wire rim through it, or 
of several lines of barbed wire attached to stakes 
about 4 feet high and 6 feet apart ; military pits or 
irons-dc-lonp, 2 feet 6 inches deep and staked at 
the bottom, sometimes also covered with wire 
entanglement ; and, if possible, invndaiions. 

The more important points only of such a position 
would be really fortified by the erection of field 
redoubts, generallj' of the type shoivn in fig. 1, 
fomiing strong pomts in the main line, advanced 
posts in its front or a second line of works in 
rear, 500 to 2500 yards apart, and probably each 
g.arrisoned by half a battalion with two or four 
guns. A redoubt of the shape shomi in fig. 1 is 
called a blnntcd redan; a redan or fiiehc two 
faces only, meeting at an angle of something over 
60°, while a lunette has five, two faces, two llanks, 
and a gorqe or rear face. The faces and flanks of all 
such worivs are formed by parapets ( Ital. parapetto ; 
parare petto, ‘guard the breast ’) 12 to 16 feet thick, 
to resist artillery, while their gorges would simply 
be closed by a* light parapet 3 feet thick, or a 
stocl-adc (wall of bullet-proof timber), unless likely 
also to be exposed to artilleiy fire, when they are 
the same as the other faces. Like the fosse and 
vallnm in Roman Camps (q.v,), the ditch of a field 
redoubt fonns an obstacle to the assault, and is 
necessaiy to provide earth for the parapet, its 
dimensions depending upon the amount required. 
Its sides {escarp and conntersearp) are made as 
steep as the earth will stand. Sometimes strong 
palings called jxdisadcs are planted in the bottom, 
and similar ones called fraizes made to project 
over the ditch from the counter- 
scarp and from the berm, or space 


often necess.arily left to prevent 

• '~'"i ' ' " scarj> giving way under the 

W Vy--- - -"--.r- ^ '^\ rveight of the parajiet. Those iu- 

' ■ — T IT crease the v.alue of the ditch as 

\\ \ impediment to the assault, and 

^ \\ \ a wire entanglement is often placed 

1—1 < y-y— - ' 1—1 _ \\\ I'inder the assailants from 

' — ll — } ' ' I "Sing the cover afforded by it to 

I I 4.7- ! I v\\ re-form before rushing over the 

'iri.'rrrrW i> irr £ ?r*c^ \\ \ \ parapet. The c.rfmor (front) s7q/ic 

of the parapet is left at tlie natural 

1- — ^ — r --t-yf ta. j) ! slope of the ground to minimise 

—j =!.’'i . the effect of artilleiy projectiles 

— ^ 3 0 50 upon it. Tlie superior (top) slope 

' ^ ; inclines at 1 in 6 to enable tlie men 

Fig- I- I’lan of Field Redoubt : firing over it to see the ground in 

‘W- I«u<>lo'?-, .Tlie diagonal sl.ading front of the ditch without unduly 
iiKUcaws tlie posulon of cn'scniates. IsoTr- — In this nnd jn fles. 2. f>. nnd G the i ^ j 

reliefs are given in feet relatively to the plane of site (-1- above, - below) iNCakomilg the crest OY highlit 

point ot the parapet. The viterior 
. . ( rear )rfq/JC is i-cvctted with gfffifoiis, 

to 00 no impediment to the advance, and the sandbags, sods, Inn'dlcs, or other materials, and 
introduction of the far-ranging bi-cecli-loading rifle stands at a slope of ? or j. The men stand on a 
lifls giv'en such power to the defence that this can banquette A feet Cinches below the crest, aiiproached 
f^fcly be done if a wide front of lire is maintained, by steps or a .slope. The height above the ground 
IJie lueparation of a jiositioti consists in arr.anging of the cre.«t of tlie parapet, called its command, 
for dctcuce any buildings which e.xist on it and are would never exceed 1‘2 feet in afield redoubt. Fiolil 






to be no impediment to the advance, and the 
introduction of the far-ranging breecli-loading rifle 
has given such power to the defence that this can 
safely be done if a wide front of fire is maintained. 
The jireparation of a fiosition consists in arr.anging 
for defence any buildings which exist on it and are 


la\ ounibly Mtuatoa, loopnoliiig them and the walls Casemates (q.v.) of timber are made under the ban 
enclosing them, improving the cover given by hedges qiiettes and under the tr.aversc.s or jia/'ados (Italian 
ami (litche.s along the front, and, where the.se do not ‘ protect the back ’) which defend the men on tin 


exist, digging .shelter trenches IS inches deep .and 
5 feet wide for the accommodation of the shooting 
line, dcejicr trenches in rc.ar for supports, and gun 
pits or cpatilenients for the artillery. Parts of this 
line would be traeed so as to flank the general 
froiit, and no cover would be left for the enemy 
during his advance. Hollows which cannot be 
seen into from the shooting line would be filled np 
With bniBhwood, obtained by cloarin" away the 
hedges in the front, and ob'^tacles would be placed ko 
ns to confine the enemy to the least favourable lines 
'’‘ advance, or to detain him under fire, llesidc.s 
Abattis (q.v.), the chief obstacles thu« used are: 
(ntanglemcnt^, either of bnishwood cut half through 


quettes and under the tr.aversc.s or (Italian, 
‘protect the b.ack ’) which defend the men on the 
rear face against fire coming from the front. The 
guns in the llanks fire through embrasures, and are 
protected from enfilade fire by traverses alongside 
them. Those on the faces are mounted on gnu 
banks, called barbettes, firing over the crest and in 
several directions, ’The work is made shallow, so 
that Ihe flanks may bo short and not e.asily 
enfiladed. The gorge ])arapot is lowcreil in two 
places in order to lessen the necessary height of tlie 
traverse.s, and it may be flanked by* a small redan 
of earth, or a tambour (stock.adc work) projecting 
fiom its centre; the entrance i.s covered by a few 
riflemen mounted on one of the traverses. The 
front face.s are flanked bv fire from collateral 
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•works, and the ditches sometimes defended by only be used in mountain ■\varfare, wliere artillerj' 
caponiers ( stockade work roofed with earth ) placed could not be brought to the attack, and wliere 
in them at the shoulders or angles between the faces timber was plentiful. 

and flanks. The parapets at the shoulders are raised Pekmanent Fortification, for the protection 
for a short distance, to give better cover, by an of cities, harbours, tracts of countrj’, bridges (see 
arrangement called a honnette. Such a redoubt Beidge-head), roads, &c., dates from the earliest 
would not .take more than 18 to 24 hours to coin- ages. Its aim formerly was to keep out the enemy 
plete, and yet would be capable of rvithstanding by passive resistance unaccompanied by counter 
the fire of field-guns. The redoubts for 'which sites attacks, e.vcept in the form of sorties to destroy his 
■were selected in 1889 round London would be of this siege-rvorks and batteries. Since 1859, however, the 
type, but probably of larger size. They would not same principle of detached works and free mancmiv- 
be commenced until wav was declared or imminent, ring ground between them for counter attack which 
could then be rapidly completed, and are well has been applied to field fortification has been 
adapted to form strong points or pivots in the line adopted for permanent works. This is due to the 
of defence taken up by the field army, especially as vast improvements in artillery and small-arms, the 
the enemy would not be likely to have, landed any former easilj' destroying the strongest works at 
but field-^ns. Field redoubts having an albround long distances, and the latter, on the other hand, 
defence may be of any shape best suited to the increasing the power of armies in the open field, 
ground, but have never less than three sides. If The change has been gradual but progressive. In 

Greek history we read of cities sur- 
rounded with walls of brick, stone, 
and rubble. Babylon had a wall of 
prodigious circuit — 100 feet high, 
32 feet thick, and surmounted by 
towers. Jerusalem, at the time of 
Vespasian’s siege, had similar walls, 
with masonry of enormous solidity. 
But the square and round towers, 
which had formed sufficient flanking 
defence against arrows, and the 
walls which had resisted battering- 
rams, tvere soon found to be useless 
against artillery, and other devices 
had to be resorted to. 

Bastion System . — Early in the 
15th centun' the Italians com- 
Eig- 2. menced to flank their walls with 

A, section tlirough face, AA, fig. 1 ; B, section tlirougli gorge, BB, fig. 1. ijastions. Those at Verona, 

built by Micheli in 1523, are usually 
, square or circular, their fire is much dispersed, looked Mon as the oldest extant. Tartaglia and 
flilie Plevna redoubt, so celebrated in the Russo- Albert Diirer, painter and engineer, Marchi, an 
Turkish campaign of 1878, was square ; but some Italian, who died 1599, Errard Bois-le-Duc and 
sort of polygon ib more usual. The Bctsri'ow (q.v.) De Ville, under Heni-j' IV. and Louis XIII. of 
and star traces have been abandoned as too com- France, and the Count de Pqgan, ^Yhose treatise 
plicated for field fortification. Continuous lines of appeared in 1645, did much towards laying the 
parapet would sometimes still be used to connect foundation of that science which Vauban subsp- 
two redoubts, and might be indented so as to quentl.v brought almost to perfection. Born in 
increase the flank defence, but these require no 1633, this great engineer was equally distinguished 
detailed description. Blockhouses (q.v.) w'ould in peace and in war. After having taught how 



Eg. 3. — ^Vauban’s First System (ground-plan) : 

A, bastion ; B, curtain ; C, tenaiile ; B, caponier ; E, ditch : F, ravelin ; G, covered way ; II, salient place of arms ; 

I, re-entering place of amis ; K, glacis. 


fortresses could be rendered almost impregnable, be any work was a mere question of time and powder, 
was led by the restless ambition of his master, so that even he himself could not constract a 
Louis XIV., to demonstrate that the reduction of ramiiart that should withstand the fire brought 
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against it ijy liis system of attack. He constructed 
tlnrty -three' new ‘fortresses, improved above one 
hundred, and conducted personally more than fifty 
sieves. Coehoorn, director-general of the fortresses 
of the United Provinces, was the contemporary, 
rival, and opponent of Vauban ; his masterpiece was 
Bergen-op-2oom. Corniontaigne, Belidor, Bous- 
mard, and Carnot may also be mentioned as con- 
spicuous followei-s of 'N’^auban’s principal theories. 
Their works all begin by surrounding the place 
witli a continuous polygon, on each side of which a 
bastion front, covered by outworks, is constnicted. 

Fig. 3 sliows Vauban' s first system in plan ; fig. 4 
in profile. All the others, and the so-called 


modem French system, are merely elaborations 
of it. 

The enceinte, or main body of the place, is traced 
as follows, if the polygon taken is an octagon. The 
exterior side, about 380 yards long, ab (fig. 3), is 
bisected in c by the perpendicular cC, which is made 
one-sixth of ah; aC, bC are joined and produced, 
and the faces of the bastions ad, bg, each egual to 
two-sevenths ab, are measured along them. Next, 
from a and b as centres, with radius ag, arcs arc 
described cutting«C, bC, produced in/aud e; dc,fg 
form the flanks of bastions, and c/the curtain. The 
rampart is formed from the earth excavated from the 
ditch, and the parapet buUt on it. Fire from the 
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Fig. 4. — Vanban’s First Ss’stem (profile) : 
n, ramp-irt ; h, Vaiiquettcs ; c, parapet ; d, revetment ; c, escarp ; /, counterscarp. 


faces of the bastions and curtain covers the entire 
front, while that from the flanks sweeps along the 
fiaccs of adjoining bastions and the curtain. The 
fire upon tlie salient angle of each bastion is, how- 
ever, very oblique, and, as this is the most favourable 
line of advance for the besieger, it is further flanked 
by a ravelin (F), sometimes called a vcdati or demi- 
lune, which forms an outwork on the far side of the 
main ditch. This ditch, if dry, is 30 yards wide, 
and, if wet, 30 yards at the angles of the bastion, 
and its counterscarp is thence directed upon the 
opposite shoulders, d and g. 

The capital, hi, of the ravelin is set ofT 100 
yards along the perpendicular, and its faces traced 
from I to points situated in the faces of the bastions, 
10 yards from the shouldere, so as to protect them 
froni guns firing along the ditch of the ravelin, 
which is 20 yards wide, with counterscarp parallel 
to the escaip. The covered way, G, 10 yards 
wide, is covered by the glacis, K, 8 or 10 feet liigh, 
and sloping gradually towards the country. Tra- 
verses in it prevent its being enfiladed. The 
tcnaillc, C, is a low parapet sweeping the interior 
of the ravelin and the ditch; it also protects the 
scarp revetments of the bastions and curtain. 

The caponier, D, forming a communication be- 
tween the tcnaillc and the ravelin, consists of a 
p.assago between two low panapeta, each with a 
Ldacis sloping towards the ditch, which is swept 
by their lire. At the re-entering angles of the 
covered way places of arms, I, are formed by 
setting oft" 30 j'ards .along each counterecarp for 
the gorge, and making the faces enclose a salient 
angle of 100’. These, and the sal lent place of arms, 
II, are convenient for preparing sorties. 

Vauban's second and third systems adapted old 
walls to hi-i improvements, lie placed counter- 
guards in fiont of the existing corner-towers, 
thereby making hollow bastions, and avoiding the 
nccc-sity of entirely rebuilding, and added a 
reiloubt to the ravelin. 

Cocloorn's system had connterguards in front 
of the b.astions and parallel to them. The 
angle of his ravelin was alw.ays 70’, and his 
Hanks were protected by curved shoulders called 
onllons. 

Cormontaigne widened the gorge of his r.avelin, 
thereby reducing the length of the bastion face 
expo-e<l to breatdiing. He also revived the step- 
j jiKe formation of the covered way, originally .*-0011 
I I'l-' of the groat German engineer, .Speckle 

(tiled loSO), which gives defenders a continuetl line 


of lire f 10 m each traveise along the covered way ; 
and lie placed redoubts in the re-enteiing places of 
arms. 

The modern French system differs but little from 
that of Connontairae. The_ re-entering places 
of arms have circular fronts instead of angular ; 
the angle of the ravelin is 60’, has tiaveises in its 
ditch, and ditches called coumires are cut through its 
faces so that it need not be entirely sun-endered 
when the salient is captured, hlany additions were 
made as new fortresses were built, such as Horn- 
worhs and Croivn-ieorlcs (q.v.) in advance of the 
ravelins, fausscs brayes or lower parapets outside 
the b.astions, and cavaliers or elevated retrench- 
ments inside them. As the increased power of 
artillery m.ade itself felt, various methods of cover- 
ing the masonry of the scarp were devised ; these 
were called counterguards, couvre faces, or en- 
velopes, and did for the faces of the bastions what 
the tenaille does for the curtain. 

The tcnaillc or star trace consists of alternate 
salient and re-entering angles, the latter being not 
less than 90°. Bavelms and other outworks are 
added .as in the bastion trace. It was chieflj' used 
by Montalcmbert (1714-1800), but has many 
defects — e.g. the salients are easily enfiladed; the 
interior space is confined ; the defence of the main 
ditch from the ramparts is very imperfect; and if 
c.asemates are used at the re-entering angles to 
remedy this defect, they can be destroyed by the 
enemy’s fire passing along the ditch. 

The Polygonal System . — Early in the 19th cen- 
turj' the German engineoi'S had recognised that the 
‘polygonal system’ of fortification invented by 
Montalembert was better adapted to the increased 
range and accuracy of artillery fire. This sysimn 
placed the p.arapots of the enceinte along the sides 
of tlie polygon, sometimes broken slightly outwards 
or iiiNvards, and always flanked by strong ca.sematcd 
caponicre projecting' from their centres. These 
c<aponiere mount thirty to foitj' guns in tu'o or 
three tiers, firing tlirough ?nos/.« or tunnels in 
many c,ases, and are themselves protected by 
counterguards and ravelins, besides being flanked 
from batteries in rear. Fig. 5, a half-front of tlie 
Antweq) enceinte (1859), as fortified bj- General 
Brialmont of the Belgian Engincei-s, is pcrhaiis the 
best example of this system. Besides simjilicity, 
each front lias gi-eater length (1200 yards as against 
400), better bombproof cover, communications, 
retrenchments, and flank defence. It is more oa.sily 
adapted to the site. Its ravelins are wider, but 
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support one another less, and it is more vulnerable 
to attack by mining. 

But the fortifications of Antwerp also illustrate 



Fig. 6. — Half-front of the Enceinte of Antwerp. 


another change in this science, by which advanced 
works close to the enceinte were replaced by a 
chain of detached forts 3 to 5 miles from it. 
The value of a chain of redoubts was proved at 
Pultowa, Fontenoy, Torres Vedras, and Dresden. 
D’Arcon first, and Rogniat after him in 1816, both 
of the French Engineere, strongly advocated the 
‘camp-fortress,’ as it is called by the Austrians, 
and it soon became the only recognised system of 
fortification. It has been applied to Portsmo\ith, 
Plymouth, Paris, the Rhine fortresses, throughout 
the Franco-German frontier, and wherever modem 
defences have become necessary. 

At Antwerp the forts are about 1^ mile apart, 
and 2 to 3 miles in front of the enceinte. Each 
has 700 yards of front, 120 guns, 13 mortars, and a . 
garrison of 1000 men. They are blunted redans 
like fig. 1, flanked in front by strong caponiers 
mounting 14 guns, and in rear by a casemated 
keep and earthen redan. If attacked, supporting 
batteries would be thrown up between them, and 
before the enceinte could be reached at least two 
must be captured, an operation which would be 
extremely difficult in face of the army that would 
be collected within the area (some 200 sq. m.) en- 
closed by the chain of forts. Connection between 
them is maintained by a circular railway. 

Since the war of 1870-71 the whole of France has 
been converted into a ‘camp-fortress.’ Paris has - 
a triple line of works extending over a perimeter 
of some 90 miles. Outside this are the entrenched 
camps of Epiual, Belfort, • Langres, Besancon, La 
Fhre, Rheims, Verdun, Toul, the plateau ot Haye, 
Nancy, Dijon, and Lyons, while farther to the 
front the chain of Jbr(s cl’arrct along the eastern 
frontier bars every road or railway. 

Fig. 6 shows a detached fort, with the interior 
batteiy adopted in the British tj’pe. The heavy 
gtms are placed in this batterj", and are protected 
by the outer parapet, which is made a little higher 


and intended for rifles and field-guns repelling an 
assault only ; but a few heavy guns in MoncriefF 
Pits ( q. V. ) may be placed at its angles. This device 
is another tribute to the power of 
^ ^ the attacking artilleiy. Masonrj' 

can no longer be exposed to its fire, 
S'Ud even iron shields and cnpolas 
are not satisfactorj^ Iron turrets 
are too expensive for general use, 
but are applied to confined spaces 
Jf coast defences — e.g. on the 

Admiralty Pier at Dover. 

The conditions to be considered 
'' fortification of a dockyard 

or seaport differ from those appli- 
cable to the case of an inland town, 

a inasmuch as the veiy heaviest guns 
can be brought against it by the 
hostile ships, and it can be now 
bombarded with effect at immense 
distances (8000 to 10,000 yards). 
The first line of fixed defence 
would consist of submarine mines 
laid chequerwise in the channels of 
approach. To prevent the enemy’s 
boats removing these or destroy- 
ing them by countermines, shore 
batteries must be thrown up able 
to resist the attacks of a landing 
party, and armed with quick-firing 
(see Cannon) and Machine Guns 
(q.v.), while guard-boats sinii- 
larly armed constantly patrol the 
" Ml neighbourhood. Position-finding 

v««!> M\\ ' stations must be selected, and 

electric lights provided, as well as 

^ swift steamers to scout in front, 

* ■ and torpedo boats to make counter- 

attacks supported by any available war-ships. For 


the inner defence the heaviest available guns should 




rTft 








Fig. G. — Half Plan of Detached Fort: 

The diagonal shading indicates casemates. 

be mounted on hydro-pneumatic disappearing car- 
riages, or in wrought-iron turrets supported by 
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howitzers and mortars. Tlie fortifications would 
consist on the sea front of these batteries, and on 
tliD land front of detached forts similar to those 
already described. 

An estimate prepared in 1S86 by Colonel Schaw, 
E.E., for an ‘ideal defence of the entrance to Ply- 
mouth harbour,’ amounts to £833,000, and includes 
four OS-ton guns, two in a turret ; eigliteen 10-inch 
and eighteen C-inch guns; twenty lieavy howitzers ; 
four Brennan torpedoes ; three Nordenfeldt sub- 
marine boats; submaiine mines; electric lights; 
and a flotilla for lajing and guarding the mines. 
The new fortifications of Antwerp are believed to 
have cost £3,000,000 ; the German alterations on 
Strasburg and hletz cost £4,000,000; several of 
the new eastern French fortresses cost each about 
000,000. In peace Metz has a gairison of 10,000 
men ; Strasburg about 9000. 

See works by General Erialmont (Brussels, 1SC9); 
Captain tVagner (Berlin, 1872) ; Captain Brunner (3d cd. 
Vienna, 1880); Captain Phillips, E.E. (Bond.); and the 
Textbook nf MUitary Engmeering used by the cadets of 
the Itoyal Hihtaiy Academy, IVoolwicli. 

Fortiffiicrra, Niccolo, an Italian poet, was 
born at Pistoia in 1674. He proceeded to Rome 
at an early j)eriod, and was speedily raised to 
the dignity of bishop and papal chamberlain by 
Clement Nl. The greater part of his attention 
was given to letters ; but he is now remembered 
only as the author of a satirical epic entitled II 
Jliccianhtto (1738), which is praised by his country- 
men for its natural humour, grace of style, and 
elegance of versification. The best edition is one 

S ublished at Milan in 3 vols. in 1813. Fortiguerra 
ied at Rome, 17th February 1735. 

Fort Ultldison, capital of Lee county, Iowa, 
on the Mississippi River, 19 miles SW. of Burlington 
by rail, with a state piison, and manufactures of 
cliairs, farming implements, and boots. Pop. 4925. 

Fortrose, a watering-place of Ross-shire, on 
the inner Jloray Fii-th, 10 miles NNE. of Inverness. 
It Ls one of the Invemess burghs ; and its two por- 
tions, Chanonry and RosomaiKie, were constituted 
a royal burgli in 1590. The seat of a Columban 
monastery in the Cth century, of the bishopric of 
Ro.-'S from 1124, it retains the' south aisle and chap- 
ter-house of a line cathedral, demolished by Crom- 
well to furnish materials for his fort at Inveniess. 
There are capital links, good bathing, and a new 
steamboat iiior. Pop. (1851) 1148; (1881) 874. 
Fori Royal. See Fonr oi; Fit.vucE. 

Fori Scot!, capital of Bourbon county, Kansas, 
on the IManniton River, 98 miles S. of Kansas city. 
A railway junction, it luts foundries, machine-shops, 
flouring and woollen mills, and an c.\tensive trade 
in bituminous coal. Pop. 7867. 

Fori SI David, a mined fortress on the coast 
of Madras presidency, 100 miles S. of Madras, 
on the outskirts of Cuddalorc. It became British 
in 1690, along with all the land round about to the 
distance of a ‘ randome .sliott,’ and was an inniortant 
plac-c during the struggle with the French, forming 
tlie chief of tlie EnglLsh settlenient.s on the Coro- 
mandel coa.st from 1746 to 1752. It is of interest 
aNo from ns-ociations with Clive (q.v.), who became 
governor in 1756. 

Fort St George. See Madp.as. 

Fort Sumter. See Sumtki!. 

I'Orliiiui, called by the Greeks Tuche, was in 
clas.‘-ical mythologj- the goddes- of Clian'ce. Accord- 
ing to lic.'iod. she was a daughter of Oceaniis; 
according to Pindar, a si.stcr of the Pare.T. She 
diltered from DiKtiny or Fate in so far that she 
worked williout law, giidng or taking away at lier 
"'■T.A''’"'' I'fi'asure, and dispensing joy or sorrow 
J-'Iihcremly. She had templr-s at Smytria, Corinth, 


and Elis. In Italy she was e.vtensively worehipped 
from a very early period, and had many titles, 
such as Patricia, Plcbckt, Eqmstris, Virilis, Primi- 
qenia, Piihlica, Privata, Mitlicbris, Virginensis, &c., 
indicating the extent and also the minuteness of 
her superintendence. Particular honoui-s' were 
paid to her at Antium and Prameste ; in the temple 
of the former city two statues of her were even 
consulted as oracles. Greek poets and sculptors 
generally represented her with a nidder, as a 
symbol of her guiding power ; or with a ball, or 
wheel, or wings, as a symbol of her mutability. 
The Romans proudly affirmed that when ' she 
entered their city she threiv away her globe, and 
put off her wings and shoes, to indicate that she 
meant to dwell with them for ever. See Dreschler’s 
exhaustive article in part ix. (1886) of Roscher’s 
Lexicon der Mythologic. 

Fortunate Islands. See Canaeies. 

Fortnnatns is the title of one of the best 
people’s books (Vollcshiichcr) ever written. It 
originated about the end of the 15th centuiy, 
though many of the tales and legends included m 
it are of much older date. The opinion that it was 
worked up into German from a Spanish or English 
original may safely be set aside. The substance of 
the book is that Fortunatus and his sons after 
him are the possessors of an inexhaustible jmi-se of 
gold and a wishing-cap, which however, in the end, 
prove the cause of their ruin. The moral is that 
worldly prosperity alone is insufficient to produce 
lasting happiness. The oldest printed edition of 
the book now extant bears the date 1509. Later 
German editions mostly bear the title, Fortunatus, 
von scinctn SccUcl und Wunsch-hiitlcin. It has 
been rmirinted in the third volume (1846) of Sim- 
rock’s Deutsche Vollshucher. Versions of the storj' 
have appeared in French, Italian, Dutch, Danish, 
Swedish, and even Icelandic. The lii-st to drama- 
tise the subject was Hans Sachs, in Der For- 
tunatus niit dem Wunschscchcl (1553), after whom 
comes the English Thomas Deltker, with his Pleas- 
ant Comcdic of Old Fortunatus (1600), a work 
which had the honour to make its reappearance in 
German about the year 1620. The most poetical 
edition of the stoiy is that given by Tieck in his 
Phantasus. See Schmidt, in Erscli and Gimber’s 
Encyldopildic (sect. 1, vol. .xlvi.). 

Fortune, Robeet, a botanist and traveller in 
China, was bom in the county of Berwick in 1813. 
After serving an apprenticeship ns a gardener, he 
obtained emjiloyment in the Royal Botanic Garden 
at Edinburgh, and afterwards in the gardens at 
Chiswick. His real life-work began, however, in 
1843, with the fust of his journeys to China, on 
behalf of the Botanical Society o'f London. The 
results of this journey, tlie fruit.s of his observa- 
tion of tlie flora of the country, its tea and cotton 
culture, luipcared in 1847 in Three Years' Wander- 
ings in Eorthcrii China. He subsequently visited 
China on three separate occasions, to study the 
methods of tea-cultivation, to carry plants from 
that country to India, and to collect seeds and 
plants for the government of the United States. 
icdo and Pciring (1863) was written after his fifth 
and last journey to the East. His other two books 
arc A Journey to the Tea Countries of China ( 1852), 
and A Itcsidcncc among the Chinese (1857). For- 
tune was for a few ycais director of the Botanical 
Gardens at Chelse.a. He died 16th April 1880. 

Fortiinc-tclling. Sec BALMtSTEy, Yageakt 
Act. 

Forlimy y Carlio. MAEIA^•o, an eminent 
Spanish painter, was bom at Rous in Tarragona, 
in 1839, and studied in the Academy of Barcehma 
and in Italy. V’hen Siiain declared war against 
the .sultan of Morocco, Fortuny followed the army 
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to Africa, and filled his portfolios with studies of 
Eastern life. He received a commission for his 
‘ Battle of Tetuan,’ which now hangs in the Cham- 
her of Deputies, Barcelona; hut the subject was 
little to his taste ; and, disputes having arisen, this 
large' work was never quite completed. It was the 
domestic and ceremonial aspects of Eastern life 
that Fortuny chose to portray, and these mainly 
for their purelj' artistic possibilities ; the painter 
treating his subjects simply as colour-schemes 
made up of dusky countenances, and gorgeous 
draperies, and vivid sunlight. His touch was par- 
ticiilariy incisive and dexterous, and the effects he 
aimed at were those depending on the sparkle and 
brilliancy of points of potent, infinitely varied 
colour. He afterwards stayed much in Paris, 
Granada, and in Madrid, where he studied the 
great Spanish masters, and manied the daughter of 
Madrazo, the director of the Academy. Tlie pre- 
liminaries of his own wedding suggested to the 
painter his celebrated picture of ‘ The Spanish 
Marriage,’ and among other of his later works 
are his ‘Book-lover in the Library of Richelieu’ 
and ‘Academicians choosing a Model.’ He also 
left some etchings of Eastern subjects. He died at 
Rome, 21st November 1874. See monographs by 
Davillier (illus. Paris, 1875) and Yriarte (Paris, 
1885). 

Fort Wayne, capital of Allen county, Indiana, 
at the confluence of the St Joseph and St Mary’s 
rivers, which form the Maumee, and on the Wabash 
and Erie Canal, 148 miles ESE. of Chicago. It is 
an important railway centre, and has several rail- 
way workshops, foundries, and manufactures of 
organs, woollens, and engines. It is the seat of a 
Catholic bishop, and contains a Catholic hospital, 
convent, and academies, besides Methodist (1846) 
and Lutheran (1850) colleges. Pop. (1870) 17,718; 
(1880) 26,880. 

Fort William, a police-burgh of Inverness- 
shire, near the head of salt-water Loch Linnhe, the 
west base of Ben Nevis, and, the south end of the 
Caledonian Canal, 66 miles SSW. of Inverness. A 
fort, built here by Monk in 1655, and rebuilt in 
1690, was vainly besieged by the Jacobites in 1746, 
and about 1860 was dismantled. Fort William, 
long one of the keys of the Highlands, is now a 
gieat centre for tourists. Its four churches are all 
modeiTi, built between 1868 and 1889. Here was 
erected in 1889 a meteorological observatorj' near 
sea-level, in connection with the high-level station 
on the summit of Ben Nevis. A railway from 
Glasgow to Fort William was sanctioned in 1889. 
Pop. (1841) 1026; (1881) 1594. 

Fort William (India). See Calcutta. 

Fort Worth, capital of Tarrant county, Texas, 
on the west fork of tlie Trinity River, 33 miles W. 
of Dallas by rail, with several mills, and a trade in 
cotton. Pop. 6663. , 

Forty. This number seems to have been, time 
out of mind, regarded with superstitious veneration 
alike by Jews and Moslems, since it prominently 
figures in the Bible and in Mohammedan writings. 
To cite some interesting examples from the notes to 
Mr W. A. Clouston’s Group of Eastern Eoinanccs 
niicfiStorfcsI privately printed, 1889): The Flood con- 
tinued 40 days ( Gen. vii. 17 ) ; Isaac was 40 years old 
when he took Rebekah to wife (Gen. xxv. 20), and 
Esau was of the same age when he wedded the two 
Hittite damsels (Gen. xxvi. 34); Joseph and his 
kinsmen fasted 40 days for their father Jacob ( Gen. 
1. 3) ; thrice Moses fasted 40 daj's (Exod. xxiv. 18, 
xxxiv. 28 ; and Deut. ix. 9-25 ) ; during 40 days 
the Hebrew spies searched Canaan (Numb. xiii. 25); 
the Israelites were condemned to wander in the 
wilderness 40 yeare (Numb. xiv. 33) ; Eli judged 
Israel 40 years (1 Sam. iv. 18); Goliath defied the 


Hebrew army 40 days (1 Sam. xvii. 16) ; David and 
Solomon each reigned 40 years (2 Sam. v. 4; 1 
Kings, ii. 11, xi. 42); Elijah fasted 40 days (1 
Kings, xix. 8) ; Nineveh was to he destroyed after 
40 daj’s (Jonah, iii. 4); Ezekiel bore the iniquities 
of the house of Judah 40 days, a day for a year 
( Ezek. iv.' 6 ) ; Christ was tempted by Satan in 
the wilderness after having fasted 40 days (IMatt. 
iv. 2, and Mark, i. 13), and continued 40 days on 
earth after his resurrection ( Acts, i. 3 ). For further 
biblical instances, see Exod. xxvi. 19 ; Josh. xiv. 7 ; 
Judges, iii. 11, viii. 28, xiii. 1 ; 2 Sam. xv. 7 ; 1 
Kings, vi. 17, vii. 38 ; 2 Kings, viii. 9 ; Ezek. xxix. 
11, 12 ; Acts, xxiii. 21 ; 2 Cor. xi. 24. 

Moslems mourn 40 days for their dead, and they 
deem a woman ceremoniously unclean during 40 
days after childbii-th ; among the Israelites the 
period was 40 days when she had given birth to a 
male child, and twice 40 in the case of a female 
child. In Moslem fictions the number 40 very 
frequentlj' occurs ; for instance, in the well-known 
Arabian ‘Tale of the Third Calender,’ his voyage is 
prosperous for 40 days ; he is entertained by 40 
fairy damsels who absented tliemselves for 40 
days. In the ever-fresh tale of ‘Aladdin and his 
Lamp,’ when the magic jialace has disappeared the 
sultan allows him 40 days to find it and the fair 

f )rincess. In the Persian romance of Ndsir, the 
lero is directed by the ‘ last will ’ of a pious hermit, 
whom he found dead in his cell, to spend 40 days 
in prayer for the restoration of the fairies’ fountain ; 
he shoots an arrow through a suspended finger-ring 
40 times in succession ; but his too expert archery 
caused an accident to the king, from which his 
majesty did not recover until he had been 40 daj’s 
under medical treatment. In a subordinate story 
in the sariie romance poor Shah Mansur was in 
the power of a eruel sorceress for nearly 40 days : 
and in another interwoven story a young prince 
was tossed about in the sea in a boat for 40 days. 
The general number of a gang of robbers in Eastern 
tales is 40 : we have a veiy familiar instance of 
tliis in the Arabian tale of ‘ AU Baba and the Forty 
Thieves,’ and another example is afforded us in the 
story of ‘Ahmed the Cobbler’ (Malcolm’s Sketches 
of Fersia), where the king’s treasury is plundered 
by 40 robbers. 

In 'Wales 40 loaves of bread and 40 dishes of 
butter are a common quantity in the records of rent 
paid to tlie Bishop of Llandaff. The fee of a bard 
for his song was 40 pence when he was a disciple, 
and twice forty for a master. The unthrifty ‘ Heir 
of Linne,’ according to the fine old ballad, tried to 
borrow 40 pence of John o’ the Scales, who had 
become the owner of his lands. A ship suspected 
of being infected with cholera, yellow fever, &c., 
is placed under quarantine — prohibited from land- 
ing passengers and discharging cargo for 40 days. 

Forty-shilling Freeholder. See Paeldv- 
MENT, Freehold. 

Forilin, the name applied by the Romans to 
a public space, especially the market-place in 
a city, as the principal place of meeting where 

{ niblic affairs were discussed, courts of justice 
leld, and money transactions carried on. In 
Rome the name applied particulaiij' to the 
famous forum or forum magnum, the low level 
space extending from the foot of the Capitoline 
Hill to the north-east part of the Palatine. Unlike 
the fora of the emperors this was a slow growth, 
and was only possible after the valley had been 
drained b}' the gi-eat cloaca:. The central space 
was themeetinp-place of the plebs, Comitia Tributa; 
while the patricians, Comitia Centuriata, met on 
the Comitium, adjoining the Forum. See Rojie. 

Fonim Conipctens, in Law, is the court to 
the jurisdiction of which the party is amenable. 
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Fos'cari, Fran'CESCO, Doge of Venice during 
the most llourisliing period of the Venetian power. 
Bom about 1370, and elected doge in 1423, his 
ambition speedily involved the state in a conilict 
with Milan, which, however, in consequence of the 
doge’s great military ability resulted in the aggran- 
disement of Venice by the Treaty of b’errava (1433). 
The last years of the doge were embittered by the 
misfortunes that overtook his son, Giacopo, who was, 
by authority of the Council, three times tortured 
in his father’s presence and banished, on the first two 
occasions on false charges, on the third occasion 
. for having besought foreign intercession against the 
injustice to which he was Being subjected. Giacopo 
died in Candia shortly after his last cruel torturing 
and banishment. The old doge was allowed to 
resign otlice in 1457, and died seven days later, on 
1st November. Byron made the tragic history of 
father and son the subject of T/ie Two Foscari. 

Fos'colo, Ugo, originally NiCCOLO, an Italian 
author, was born in Zante, one of the Ionian isles, 
on 26tli January 1778. His education was begun 
at Spalato, .and completed at Padua, where Cesar- 
otti inspired him with his first love for literature. 
A man of passionate temperament, and withal 
an ardent patriot, Foscolo was bitterly dis- 
appointed when by the Treaty of Camno Forniio 
Venice was given to Austria, and his disappoint- 
ment found vent in the Lctlerc di Jacopo Oriis 
(1802), a sort of politic<al Werther.- _ Still, believ- 
ing that France was destined to liberate Italy, 
he served in the French armies, and was present 
.at the battle of the Trebbia and the siege of 
Genoa. But, becoming finally undeceived as to 
Napoleon’s intentions with regard to his native 
land, he returned to Milan, where ho published in 
1807 his best poem, I Sepolcri, a work composed in 
the spirit of tlie ancient classic writere, and remark- 
able for its smooth and polished veisification. 
About this time he wrote a translation of Sterne’s 
Sentimental Journey, and two tragedies, Ajaec and 
Ricciarda, both showing political tendencies. In 
1809 ho was appointed to the chair of Eloquence in 
P.avia, and occupied the post until the professor- 
ship was suppressed in all the colleges of It.alj". 
His inaugural address, Dell' Originc c dell’ Ufflcio 
della Lcttcratura, although full of the s.ame love of 


classic beauty which marks the Sepolcri, is turgid 
.and alfectcd in style, like the man liimself. When 
in 1814 the Austrians entered Milan, Foscolo with- 
drew to Switzerland, .and in ISIG ho went on to 
London. There some of his best writings were 
published — viz. Essays on Pctrarca, Discorso sul 
testo del Dccamcronc, Discorso sul testo di Dante, 
and various papore in the Quarterly and Edinburgh 
Renews. Ills last years were embittered by poverty 
.and neglect. He died October 10, 1827, of dropsy, 
nc.ar London. His remains were finally deposited 
in the church of Santa Croce, Florence, in 1871. 
Ills work.s and letters wore published at Florence 
in 12 vol.s. by Le Monnior (1S50-G2). See Lives 
by Pcccliio (1S3G), Carrer (1812), Artusi (1878), 
Antona Traversi (1884), .and De Winckels (2 vols. 
1SS5-SG). 

Foss, or Fos.SE (Lat./omf, from /odio, ‘I dig’), 
in bortiHcation, is a ditch or moat, cither with or 
without water, the excavation of which has con- 
tributed material for the walls of the fort it is 
de.signed to protect. The foss is immediately 
\sitIioiit the find oilers n sonous oh.'^tAclc to 
e.‘-e.alading the defences. Bee FoiiTii'ic.VTiox. 
Fossil ct Fure.n. See Pit axd Gallows. 

.Fossano, a town of Piedmont, North It.alv, 
piclureMiuoly situated on a hill over the Sturn, 15 
inile^ NL, of Cunco by rail, with a c.alhcilral, 
a I ltli ctmiury em-tle, and remains of the old town 
MalN. Its .streets have an antique and gloomy 


appeartince, the houses being built over low arcades, 
under which run the footways. _ It has an academy 
of sciences, a seminary, technical and veterinary 
schools, and manufactures of silk, leather, and 
hemp. Pop. 7959. See Borgogsone. 

Fossil (Lat. fossilis, ‘dug out of the earth’), a 
term formerly applied, in accordance with its 
derivation, to whatever was dug out of the earth, 
whether mineral or organic. The term is now 
restricted to remains and relics of plants and 
animals wdiicli have become embedded bj’ natural 
causes. These fossils may consist of the harder and 
more durable parts of animals and plants, or they 
may be merely the casts or impressions of such 
remains, or the footmarks or tracks which animals 
may have left behind them on some soft surface 
which has been subsequently covered up and con- 
solidated. They occur in nearly all the stratified 
aqueous rocks, which have on this account been 
called Fossiliferous strata. It is difficult or impos- 
sible to detect them in metamorphio aqueous rocks, 
for the ch.anges that altered the matrix have also 
affected the organisms, so as either almost or alto- 
gether to obliterate them. In the archnean schists 
they have escaped notice, if ever they existed ; but 
recently thej' have been detected in schistose rocks 
of Silurian age in southern Norway. 

The conditions in which fossils occur are very 
various. In some Pleistocene beds the organic 
remains are but slightly altered, and are spoken of 
as sub-fossil. In this state are the shells in some 
raised sea-beaches, and the remains of the huge 
sli-uthious birds of New Zealand, whieh still retain 
a large portion of the animal basis. In the progi-ess 
of fossilisation every trace of .animal substance 
disappears ; and if we find the body at this stage, 
without being afl’ected by any other change, it is 
fragile and friable, like some of the shells in the 
London clay. Most frequently, however, a petrify- 
ing infiltration occupies the cavities left in the 
fossil by the disappearance of the animal matter, 
and it then becomes hoi'dened and solidified ; hence 
fossils were formerly, and still often are, called 
petrifaetions. Sometimes the whole organism is 
dissolved and carried off by water percolating the 
rock, thus leaving a cavity which may bo filled up 
with calcite, pynte, gypsum, flint, chalcedony, or 
some other mineral ; and we thus obtain the fonn 
of the organism, with the markings of the outer 
surface, but not exhibiting the internal stnicture. 
Not infrequently, ns in the case of shells of molliycs, 
&c., after the soft parts of the organism have been 
removed and replaced by inorganic matter (either 
before or after burial), the shell itself may bo dis- 
solved out so as to leave a cavity which shows the 
mould of the outer surface of tlie shell, and a cast 
of the interior. If the shell-space is not subse- 
qiiently filled up by introduced mineral ninlter, 
tlie internal cast lies loose in the cavity like flic 
kernel of a nut. Most commonly, however, the 
shell itself is replaced by hydrated mineral matter. 
The most advanced and perfect condition of fossili- 
sation is that in which not only the external form, 
but also the most minute and complicated internal 
org.anisation, is rct.ained ; in which the org.anism 
loses the whole of its constituents, particle bv par- 
ticle, and as each molecule Is removed its ]>facc is 
taken by a molecule of anotlier substance, as silica 
or pyrites. In this way we find calcareon.s corals 
jierf'ectly preserved in Hint, and trees exhibiting in 
their silicified or c.alcificd stems all the details of 
their microscopic .structure — the colls, siiiral vessels, 
or disc-bearing tis.‘-ue, as well ns the medullary 
rays and rings of growth. • 

Fo.ssil Feun.s. As far as has been yet detennined 
from the rocky Lablets of the earth's crast, ferns first 
appeared in the Devonian jieriod, and thc.se com- 
prised both licrbaceous and arbore-scent siH;cie.‘'. 
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In the immediately succeeding Coal-period they 
appear to have reached their maximum develop- 
ment. The dense forests and the moist atmo- 
spliere of this period were so suited to their growth 
that they formed a large bulk of the vegetation. 
Several hundred species- have been described, some 
of them tree-ferns of a size fitting them to be the 
companions of the immense Sigillarias and Lepido- 
dendrons whose remains are found associated with 
theirs in the Carboniferous rocks. In the Permian • 
rocks comparatively few ferns have been met with, 
but these rocks are as a \riiole not rich in organic 
remains, Numerous new forms appear in the 
Trias, and their number is increased in the 
Jurassic. The Cretaceous strata being chiefly of 
marine origin, land-plants ai'e not abundantly met 
with. But the evidence supplied by the Wealden 
beds of England and strata on the same geological 
horizon in Germany shows that ferns were at that 
time prominent forms in the vegetable life of the 
globe. In the Tertiary strata ferns are rather 
rare. 

Fossil Forests have been frequently observed in 
the Coal-measures. The seams of coal having in 
general been formed from the vegetation of the 
locality where they occur, it is to be expected that 
when the coal is removed the stools and roots of 
the trees will be observed in the immediately 
subjacent bed of clay or 
shale — the ancient soil. 
Such a forest was laid 
bare in an open work at 
Parkfield Colliei-y, near 
Wolverhampton, in 1844. 
In the space of about one- 
fourth of an acre the 
stumps of 73 trees, with 
their roots attached, 
appeared as shown in the 
annexed ground-plan. 
The tmnks, broken off 
close to the root, were 
lying prostrate in every 
direction, often crossing 
each other. One of them measured 15, another 30 
feet in length, but they were generally shorter. 
They were invariably converted into coal, and 
flattened to the thickness of 1 or 2 inches. The 
upright stems show that some of them had a cir- 
cumference of more than 8 feet. A fossil forest was 
uncovered near Glasgow in 1887. Similar fossil 
forests have been observed in the coalfields of Nova 
Scotia, and have been carefully described by Lyell, 
Logan, and Dawson. The usual height of the 
trees observed by Lyell was from 6 to 8 feet ; but 
one tree was about 25 feet high, and 4 feet in 
dianietei-. Brongniart describes the remains of a 
fossil forest preserved in an upi-ight position, in 
strata of micaceous sandstone, belonging to the 
Coal-measures at St Etienne, near Lyons. Though 
most abundant in strata of the Carboniferous period, 
fossil forests have been observed in other forma- 
tions. The Dirt-bed (q.v.) of the Lower Purbeck 
series is the remains of an ancient forest. Instances 
are also abundant in strata of later age. 

The remains of ancient forests belonging to a 
geologically recent period are to be found in and 
underneath beds of peat. There is good evidence 
that some kinds of peat had their origin in the 
destruction of forests. Trunks and branches of 
oak, hazel, fir, &c. are found in them, and the 
roots of the trees may be traced in the underclay. 
Round the coasts of the British Islands and the 
opposite shores of the Continent remains of ancient 
forests are frequently to. be seen at low- water, the 
stools of the trees evidently occupjung the place of 
growth. The occurrence of these so-called ‘ sub- 
merged forests’ shows that within recent times 


there has been a loss of land in north-western 
Europe. See Geology, PALiEOXTOLOGY, Pleisto- 
cene Systeji, &c. The discussion of fossil foot- 
prints, the tracks of animals or other moving 
tilings, or mud or sand now indurated with rock° 
is sometimes called Ichnology. 

Fossombrone, a town in the Italian province 
of Urbino-Pesaro, on the Metauro, -ivhich is here 
spanned by a fine inodem bridge, 10 miles E. of 
Urbino, with a cathedral, mineral spring, and 
manufactures of silk. Here stood the ancient 
Forum Sempronii, of which interesting remains 
have been found. Pop. 4266. 

Foster, Bieket, artist, was boi-n at North 
Shields, of Quaker parentage, 4th February 1825, 
but from his sixth year was brought up in London. 
He could draw before he could speak, and, as pupil 
to Landells, the wood-engi-aver, from 1841 to 1846, 
he produced a large number of subjects for wood- 
engravings, the eariiest for Mr and Mrs S. C. Hall’s 
Ireland ( 1843 ), and many for the Illustrated London 
Neios. Afterwards, in conjunction with John 
Gilbert, he illustrated Evangeline and many of the 
poets, his .share being dainty poetic landscapes and 
rustic scenes, nowhere better exemplified than in 
his Pictures of English Landscape ( 1862). Between 
them the two did more than any others to educate 
popular taste. In 1859 Foster exhibited the first of 
many water-colours, and in 1860 was elected an 
associate, in 1861 a member of the Water-colour 
Society. See E. Walford’s Representative Men in 
Literature and Art (1867). 

Foster, John, ‘the essayist,’ was born in the 
parish of Halifax, Yorkshire, 17th September 1770. 
Elder son of a yeoman-weaver, he was trained for 
the ministiy at Brierly Hall and the Baptist College 
in Bristol, but, after preaching for twenty-five years 
with very indifferent success to small congregations 
at Newcastle, Dublin, Chicliester, Fi-ome, &c., in 
1817 he finally relinquished the pastoral office, to 
devote himself wholly to literature. His Essays, in 
a series of Letters (1805), were only four in number 
— ^the best known that ‘ On Decision of Character ’ 
— yet they sliowed him, said Mackintosh, ‘ to be 
one of the most profound and eloquent writers that 
.England has produced.’ In 1808 Foster married 
the Miss Maria Snooke to whom they were origin- 
ally addressed. In 1819 appeared his celebrated 
Essay on the Evils of Popular Ignorance, in which 
he urged the necessity of a national system of 
education. Between 1806 and 1839 he contributed 
184 articles to the Eclectic Remew, 59 of which 
were edited by Dr Price in 1844. . He died 15tli 
October 1843, at .Stapleton, Bristol, his liome for 
twenty-two years. Foster was a man of deep but 
sombre piety. The shadows that clouded his 
spirit were due, however, to an inborn melancholy; 
they had nothing of bigotry or fanaticism.' His 
thinking is massive and original ; and at times, 
when his gi-eat imagination rouses itself from .sleep, 
a splendour of illustration breaks over his pages 
that startles the reader by its beauty and snggest- 
iveness. See his Life and Correspondence, by J. E. 
Ryland (2 vols. 1846; rejirinted in Bolin’s Standard 
Librai-j', 1852). 

Foster, Stephen Collins, an American song- 
writer, was bom in 1826 in Pittsburg, Pennsylvania, 
and was a merchant’s clerk in Cincinnati when, 
in 1842, the success of his first song detennined 
his profession. His compositions, many of them 
enormously popular, number about 125 ; nearly a 
fonrtb are negi-o melodies, the remainder chiefly 
sentimental ballads. The best knou-n are ‘ Tlie Old 
Folks at Home,’ ‘Nelly Bly,’ ‘Uncle Ned,’ ‘Old 
Dog Tray,’ ‘ Gentle Annie,’ ‘ Old Kentucky Home,’ 

‘ Millie, 'we have mi.ssed you,’ and ‘Come where- 
my Love lies dreaming,’ 'the airs and words of 
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which alike were his own composition. He died in 
New York, 13th January IS6J. 

Fostcrasc, the relation which arises when 
cliildren are'iiu'rsed and brought up by othera than 
their omi parents, may anywhere establish a 
verj- close bond between foster-parents and foster- 
chil'dren. But in ancient Ireland,' under the 
Brehon Law's {q.v.), the .systematic fosterage of 
the children of the wealthy in poor families, and 
tlieir education there from infancy till the age of 
thirteen in the case of daughtere and seventeen in 
the c-ose of sons, was recognised and organised in 
the most elaborate manner, the re.spective duties 
and privileges being carefully specilied and guarded. 
Tims, the foster-parents were entitled not merely 
to the fosterage fee, but to support in their old 
age from the foster-child ; the foster-father was 
liable to mulcts incurred by the foster-child ; and, 
if the foster-child was found to have been im- 
properly or imperfectly educated in any of the 
specified branches, the foster-father liad to refund 
the fees in due proportion. 

Fotlicringliay, a village of England, in North- 
amptonshire, on the liver Nen, 9 miles SW. of 
Peterborough. Pop. 225. In the ancient c.astle 
of Fotheringhav, founded shortly after the Con- 
quest, Mary, Queen of Scots, was beheaded in 
1587- It was allowed to fall into decay after the 
accession of James I. to the thrane of England. 

Foucault, Je.VX BEnN.\^RD Leom, French phy- 
sicist, was born in Paris, ISth September 1819. His 
fn-st work in the physic.al sciences was the improve- 
ment of DagueiTc's photographic processes, and his 
next a series of investigations, conducted in co- 
loration with Fizeau, on the properties of light. 
Continuing his optical inquiries, he was enabled to 
demonstrate in 1850 that the velocity of light is 
greater in air than in water, and that in dillerent 
uiedia the velocity varies inveisely as the refractive 
indices of the rospectii'e media. ' For his remark- 
able proof in 1851 of the rotation of the earth by 
means of a freely-suspended pendulum, see Pexd- 
L'Lcr.w. Two yoai-s after his appointment (1855) 
as physical as.si.stant in the observatory at Paris 
Foucault invented his polariser; and two j’cars 
later (1839) his reflector for the great telescope 
at Paris was comnletcd. Foucault also invented 
apuaratus for the better am)lication of the electric 
light, and showed that the sun may be viewed 
without injury to the eyesight if the object gl.ass 
of a lai-gc telescope be covered with a thin film of 
silver. He died at Paris on 11th Fcbruaiy 18C8. 
Fouc.ault edited the scientific part of the journal 
(Ics D(bats from 1SI.5, and w.os elected a foreign 
member of the Boyal Society of London in 1SG4. 
His papere were printed in Comptes Ilcndus 
09). Compare aho llcciicil dc^ Travetux Scientijiques 
dc Foucault (ed. by Cariel and Bertrand, 1878). 

Fouclu^ JosKi'ii, Duke of Otranto, minister 
of Police under Napoleon, w.as boni at Nantc.s, 
29th May 1703. Altliough educated for the church, 
he hailed the Revolution with e.xtravagant de- 
light; and, on being elected to the National Con- 
vi'iuion in 1792, att.ached himself to the e.xtreme 
jiarty of the Mountain, and votcil for the execu- 
tion of Loiii.s. He was comniis.sioned by the Coiii- 
iiiittcu of Public Safety to castigate the obdurate 
city of Lyons (1791), and in that hiisine.ss rivalled 
his .as.ociatcs, Collot d’Herbois and Coiithon, 
in cruelty and blood t hirst inci-s. In 179} he wn.s 
evpclleil from the National Convention a.s a 
dangerous TeiTorist. Vet in Seiitember 1799 lie 
h.-ol wi far recovered ground that he was apiMHiited 
minister of I’olico, a post which he held, though 
with several jntemiptions, down to 1815. Having 
mailc jiim«elf imlispensablc to Napoleon, whom he 
matenaily assisted during the revolution of 18th 


Bnimaire (5th November 1799), he proceeded to 
organise a system of police espionage ; hut this soon 
grew intolerable to the First Consul, who in 1802 
abolished the ministiy. In compensation Fouclie 
was nominated senator of Aix, and rewarded with 
a large sum of money. Yet two years later 
Napoleon found it necessary to reinstate him in 
the office. Once more dismissed .by the emperor 
in 1810, Fouclie, after a period of flight in Tuscany, 
received the appointment of governor-general of 
Laibach and Rome (1813), and then of ambassador 
at Naples. Once more he was restored to his 
former post by Napoleon after his return from 
Elba, but seeing the downfall of the latter to 
be inevitable, he made terms with the Bourbons. 
Under Louis XVIIl. he retained his position until 
tlie king was constrained by the popular voice 
to dismiss him in September 1815. Appointed 
ambassador to Dresden, he was there stnick in ISlC 
by tlie decree of banishment pronounced against 
I tlie executioners of Louis XYI.; and lienceforwanl 
he led an exile’s life, at Prague, Linz, and Trieste, 

I where he died, 25th December 1820. Foncho was a 
' man with one aim only, his own political success. 
Unscrupulous, j'et politic and s.agacious, crafty, 
and fond of intrigue, he made an admirable licad 
of police in the troublous days of Napoleon’s reign, 
and by the firmness and sliill which he displayed 
in the internal government of France, whicli was 
left almost entirely in his hands during the em- 
peroi'’s absence on his many campaigns, he w.as 
largely instrumental in preserving his conn try from 
anarchy. The Mfmoircs dc J. Fouchd, published 
in 4 vols. at Paris in 1828-29, have been declared 
not genuine by bis sons. Nevcrthele.ss Fouch6 i.s 
known to have composed mvmoircs during his last 
years of banishment. 

Fougasse, in military science, an explosive 
mine so arranged as to hurl a volume of stones in 
the faces of an attacking force. 

Fougfcrcs, a toum in the French deuavtment 
of Ille-et-Yil.ame, 23 miles by rail N. of Vitrfi (on 
the main line from Paris toBre-st). Ithasa pictur- 
esque old castle, a college, and considerable manu- 
factures of hootmakei-s’ materials, sailcloth, and 
leather, besides giaiiitc-qiiarries. Here tlie Yen- 
dean royalists defeated the republicans in November 
1793. Hop. (1872) 10,599 ; (1S8C) 15,133. 

Foiila. a lonely island of Shetland, 16 niilc.s 
WSW. of the nearest point of the mainland. 
Measuring 3J by 2i miles, it is 5 sq. m. in area, 
and attains in the Siieug a maximum altitude of 
1372 foot. Foula is chielly remarkable for the Old 
Red Sandstone cliffs on its north-west side, which, 
rising almost sheer from the sea to a height of 1220 
feet, are unniatchod for grandeur in tlie British 
Isle.s. Tliey arc denizened in the breeding season 
by myriads of soafowl — puffins, kittiwakes, and 
the rare great skua or ‘honxie’ iLcstris cataracics), 
which foimerly was preserved by the islandere to 
keci) down_ the eagles. The only landiiigqilaco is 
at the fishing hamlet of Ham, on the soiitli-east 
Foula was the last island where the old Norse 
tongue lingered on into the 19th century. It lia-s 
Congregational and Established chapels. Pop. 
(1801) 233; (1881) 207. See Tudor’s Urhicps and 
Shctlands (1883). 

Foulalis. See Fui^uis. 

Foiiltl, Aciuli.k, I'rencli financier .and politician, 
w.a-s honi in Paris, 31st October 1800, of Jewish 
parents. Early in life he was initiated into 
iinancial business in his father’s hank, llis politi- 
i cal career began in 18-12 by his election to the 
Clinmbor of Deputie.s for the Ba.s>e-s-Alpcs. After 
the_ revolution of 1848 Foiild .accejited the new 
rt-ginie of the republic, and rendered fon.--i(lcrnhlo 
service to the provisional goveriiincntin its financial 
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affairs. During the presidency of Louis Napoleon 
he was four times minister of Finance between 1S49 
and 1852. Wliilst in office Fould gave the firet 
impulse to the foundation of the Credit Mohilicr. 
Early in 1852 he finally resigned, in consequence 
of the confiscation of the property of the Orleans 
family. The same day, however, he was created a 
senator, and shortly afterwards returned to power 
as minister of state and of the imperial household, 
which position he held until 1860. In 1861 he was 
reappointed finance minister, and retained that 
post until 1867. On the 5th October following he 
died at Tarhes. 

Foiilis, Robert and Andrew, Glasgow printei-s, 
were horn the one' in 1707, the other in 1712. 
Robert for some yearn, practised as a barber, but 
meanwhile attended Professor Hutcheson’s lectures 
on moral philosophy. Andrew had been bred for 
the ministry'. In 1741, after two tours with his 
brother in England and France, Robert set up as 
a Glasgow bookseller, in 1743 was appointed pnnter 
to the univeisit}', and between 1742 and his death 
published 554 works — classics, translations, poetiy, 
plays, &c. The most celebrated are the ‘ immaculate ’ 
Horace (1744), which contains, however, six mis- 
prints, and the splendid folio Homer (4 vols. 1756- 
58). With the view of promoting the fine arts in 
Scotland, Robert, after a fourth visit to the Con- 
tinent, established in 1753 — fifteen y'ears befoip the 
foundation of the Roj'al Academy' — an academy at 
Glasgow for engraving, moulding, modelling, and 
drawing. During the first ten y'cars of its exist- 
ence this institution produced 1112 prints, besides 
statues, busts, oil-paintings, and cray'ons ; David 
Allan owed to it his early training. But the 
heavy attendant expense led to the decline of the 
printing business, and the death of the quiet, 
unwearying Andrew on 18th September 1775 
proved the finishing blow. Eight months later 
Robert sold off his collection of ‘ old masters ’ at 
Christie’s in Pall Mall ; when all costs were 
defray'ed the balance in his favour was just fifteen 
shillings. He died suddenly in Edinburgh, on his 
way' back to Glasgow, 2d June 1776. For a full 
account of this par nohile fratrum, the ‘ Scottish 
Elzevirs,’ see Richard Duncan’s Literary History 
of Glasgoiv (Maitland Club, 1831 ; new ed. 1886). 

Foundation. By this term is generally 
meant the ground on which the walls of a building 
rest. But of the walls themselves, whether of 
brick or stone, the lower courses, or those under 
the surface of the ground, are called foundation 
courses. The first thing to determine regarding 
the site for a building^ is whether the ground is 
natural or artificial. By' the latter is understood 
some deposit of waste material, such as loose earth 
or builder’s rubbish, which has been used to level 
up a jiiece of giound or put down for some other 
purpose. It is always necessai-y to sink the 
foundation trenches or tracks through made-up 
ground till tlie natural surface is reached. Suppos- 
ing that on the site chosen there are no springs of 
water, and that it is well drained, then tfiero is a 
likelihood that whatever the natural foundation, 
whether of rock, clay', sand, or gravel, it will be a 
safe one. Sometimes, however, even ■with these, 
some means has to be taken to prevent unequal 
yielding under the pressure of the walls. There 
may', for example, be hard and soft parts on a piece 
of ground of the same general character. 

In the case of compre-ssible soils of whatever 
nature the walls require a sufficiently thick bed of 
Concrete ( q. v. ) nndemeatb them. More rarely Piles 
(q.v.) are driven in to support a platform upon 
which the walls rest, .and sometimes inverted arches 
are used for distributing pressure over a foundation 
where it would otherwise come only' on a few points. 


Except where a building is erected on solid rock, 
what are called ‘ footings,^ or, in Scotland, ‘ scarce- 
nients,’ form the first or foundation coui-ses of the 
walls. Stone footings consist of largo flat-bedded 
stones, which in the lowest course are generally 
twice as broad as the wall above is thick. Two or 
more of these projecting coui-ses are first laid, 
which give a stepped section to those portions of 
the walls underground. Brick footings resemble 
those of stone, only' in them there are, of couree, 
more joints from the smaller size of bricks. For 
foundations under water, see Caisson, Coffer- 
dam. 

Fonndations. See Charity Comjiissioners, 
Corporation. 

Founder, also called Laminitis, consists of 
inflammation of the vascular sensitive lamina? of 
the horse’s foot. It is also met with in cattle, but 
rarely' in sheep, the corresponding .structures being 
in them less developed. Occasionally' the lamina? 
are strained from severe exertion ; more frequently 
they suffer from the morbid effects of cold, wbich 
is especially injurious after excitement and over- 
fatigue. Very' commonly also they become in- 
flamed from their close sympathy with diseases 
of the digestive organs, often following engorge- 
ment of the stomach or bowels. All the feet 
are sometimes affected, more usually' the fore- 
feet only'. They are hot and tender; the animal 
.stands as much as possible upon his heels ; trembles 
and groans when moved ; and is in a state of acute 
fever and pain. Except when following super- 
jmrgation or internal disease, bleeding is useful. 
The shoes must at once be removed, and the toes, 
if long, reduced, but no further rasping or cutting 
is permissible. The feet must be enveloped in hot 
bran poultices, and kept off the hard ground by a 
plentiful supply of short litter. Soap and water 
clysters, reyieated if necessaiy every' hour, usually 
suffice to open the bowels, whicli are very irritable; 
and physic, if required, must therefore be used 
with extreme caution. Two drachms of aloes is an 
ample dose in founder. Have the strain taken oft' 
the inflamed Lamina? by getting the animal if 
possible to lie down, or, if he be afraid to do so, let 
Iiim be ‘ cast’ and kept down. As a rule when once 
down he will, from the relief to pain, often remain 
in the recumbent position ; he should then be 
tuiTied twice a day, and his bedding kept diy and 
clean to prevent chafing of the skin or ‘ bed-sores.’ 
After the acute symptoms pass, thin heeled shoes, 
barred or plain, as suit the feet, should be put on ; 
cold applications should be made to the feet, and 
afterwards a mild blister put round the coronet. 

Foimdillg, or Metae-CASTING, is the art of 
working metals by pouring them, while in a fluid 
condition, into moulds in which they solidify and 
harden into the fonii of the mould which they fill. 
In general the terms are restricted to metal-work ; 
but glass, plaster, cement, wax, giitta-percba, 
&c. are cast in moulds precisely m the same 
manner as the metals. 

Casting is the most important of all the opera- 
tions by which metals are fashioned into useful or 
ornamental forms ; but there are certain metals 
which cannot be in practice treated by this process. 
It is essential that the metal employed should be 
meltable at a temperature which can be reached in 
foundry' practice, that it should flow freely', and 
should fill the mould well ■without forming air- 
bubbles in the mas.s. ^lalleablc iron cannot be 
treated by casting, on account of the excessive 
temperature at which it becomes fluid ; and neither 
copper nor aluminium become sufficiently' limpid 
to flow and fill a mould properly. Iron-founding, 
in which the special form of pig-iron known as 
‘foundry' pig’ is used, is the greatest of metal- 
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casting industries ; after which come brass-found- 
ing, bronze-casting, zinc, German silver, gold and | 
silver casting, and typefonnding and stereotyping. 
The last two will be dealt with under their own , 
proper lieads, and the casting of the minor metals 
will receive such notice as they require in connec- 
tion with the metals theraselve^. 

The general process of founding or easting 
embraces numerous and complex opeiations con- 
nected with ( 1 ) the preparation of a mould or form 
into which the molten metal is nin, (2) the melting 
of the metal or alloy, and (3) the pouring of the 
molten metal into the mould, in which it solidifies 
and hardens. x\ccording to the form, size, and 
intricacy of the object to be cast, and the nature 
and value of the metal used, the variations^ of 
working are very' many, and it will not be possible 
here to describe more than two or three typical 
processes. 

Bronze-casting is the most ancient of all metal- 
lurgical arts, and an outline of its development j 
may serve to illustrate the processes employed in 
dealing with that alloy. The earlier fomis of 
bronze axe used by prehistoric man were solid 
castings made in moulds, which consisted of two I 
flat stones, having in the faces of each hollowed- 
out depressions which corresponded to two equal | 
halves of the axe. The stones, when placed 
accurately face to face, had thus between them a 
hollow space which represented the form of a 
perfect axe, and into that hollow from the outer 
surface a cliannel or ' gate ’ was formed, by wiiich 
the molten metal was poured in, till the hollow or 
mould was filled up. In later times, with the view 
of saving valuable metal, the practice was intro- 
duced of forming a core within moulds of large 
objects, around which the bronze was poured, 
whicli thus formed only an outer surface or skin. 
Iron appears to have been the material at first 
selected as suitable for such cores. But at a very 
early period the Greek sculptors discovered the art 
of castin"_ their figures, iSrc. so that the core 
around which the metal flowed was removable, 
thus fonning hollow castings. By whatever 
process the early artists worked they were able 
to produce castings which for beauty of surface, 
intriciicy of pattern, size of casting, and economy 
of metal cannot be excelled with all the re- 
sources of modem ingenuity. Their process was 
probably that cmploycil to the present day for the 
finest products of bronze-casting, knoum as cire 
2>crdHC. In this process a rough model of the 
statue or other object to be cast is formed slightly 
' smaller than the work to bo cast. This model is 
coated over with beeswax ; and to the wax .surface 
the most finished form and touches of the artist 
are given. The whole surface then receives two 
or three coatings of a potter’s slip or fine cream of 
ground brick, clay, and ashes, which fomis a 
closely adherent skin around the wax. Then the 
mould is built U|) of clay, p.ackcd around all tlie 
ji.arts to form a solid mass, which is clamped up 
within a strong iron framework. At certain 
intervals iron pins arc stuck through the clay and 
wax info the central core, and suitable ‘gates’ are 
made for iiouring in the bronze and allowing the 
"i”'‘ J” The clamped-up mass is now 

placed m the furnace, and slowly heated up till all 
the wax runs out, ami the clav of both mould and 
core are dried and sullicicntly iiakcd. The space at 
first occupied by the wax is now vacant, and it 
only remains to pour in molten bronze to occupy 
the space and a.s-unio the form and the thickness 
of the original wax. In modern bronzo-ca.sting 
for which tlie circ jterdne proce-s is not employed, 
objects of large si/e, mich .as heroic figures,* are 
east in sections, which have afterwards to be fused 
! together at their edges. Models in plaster of the 


sep.arate pieces are first made, from which moulds 
in sand and plaster .are obtained, "Within these 
moulds cores are c.ast, and these when baked and 
dry are unifomily scraped down all over according 
to* the thickness desired in the finished object. 
The cores so reduced are ag.aiu placed and supported 
within the moulds, and thus there is a space 
between mould and core into which the molten 
bronze is poured. The various pieces are sub- 
sequently bi-azed together and finished. Some of' 
the recorded works of early Greek sculptors were 
cast of gigantic proportions. The Colossus of 
Ehodes is variously stated at from 90 to 120 feet in 
height. There yet remains in the Hippodrome at 
Constantinople .a pillar of bronze in the form of 
three twisted seipeiits, cast 479 B.C., which in its 
perfect condition was 20 feet high. Schw.anthalor’s 
figure of ‘Bavaria’ in Munich, finished in 1850, 
stands 67 feet in height, and contains nearly 63 
tons of bronze. ‘ La v ierge du Puy,’ by Borinas- 
sieux, is 51 feet high, and contains about 100 
tons of bronze. For Bartholdi’s ‘Liberty’ and 
otlier famous bronze figures, see Colossus. 

Iron-founding, from the nature of its operations 
and the gigantic scale on which it is earned on, 
in.aj- be reg.ardcd as a separate and distinct 
industry. The laige-gi-ainctl, p-ay pig-iron, on 
account of the highly lluid condition into 'ivhich 
it can be brought, is the material principally 
eniploj’ed ; but according to the size of the casting 
required and the purposes for which they are to be 
used mixtures of finer gr.ained pig are also melted 
up. The metal is melted with coke in a round 
firebrick furnace called a cxqmia, the heat being 
urged by me.ans of a powerful blast created by 
fanners revolving at a high speed. The molten 
met.al is nin from a top at the bottom of the 
funiace into a malleable iron ladle lined with clay, 
from which it is poured into the mould through 
holes called runners or gates. When the mould is 
newly filled numerous jets of blue flame issue from 
as m'any small holes pierced in the sand. These 
perforations are necessaiy for the escape of air and 
other g.ases produced by the action of the hot 
metal on the mould. Care must also be taken 
not to have the mould too damp, otherwise steam 
is generated, which m.ay cause holes in the c.astiii", 
or even force part of the metal out of the moiild. 
The casting remains covered up for a time in order 
to cool slowly, and is then removed by breaking 
away the santl and drawing out the core. 

In the case of a fluted or otherwise ornamented 
pill.ar the pattern would require to be in at lea.st 
four pieces instead of two, because it is only a 
plain p.attcni that will come out of the mould in 
halves without tearing away the sand. "When a 
patteni is necessarily made in sovcr.al pieces it is 
drawn out of the mould bit by bit, to the right or 
left ns the c.ase m.ay be, and so parts from the sand 
without brc.aking it. 

Suppose that a small ornamental vase were to 
surmount the pillar, the founder would prepare the 
pattern of this in a more elaborate manner.^ lie 
would first mould it in wax or clay, from which a 
cast in plaster of Pari.s is made ; from that again a 
cast is taken in an alloy of tin and lend, which, 
after being sharply chased and divided into the 
required number of pieces, is used as a jiatteni 
to c.ast from. All ornamental patterns, such as 
figure.s, scrolls, le.aves, enriched mouldings, and the 
like, arc made in this way, whatever metal the 
ultinmto casting is to be produced in. 

"N'ery large engine cylindem, nans, and such 
vessels are cast in loani-nioulds, which nrc_ built of 
brick, pl.astercd with loam, then coated with coal- 
dust, and finally dried by moans of a (iic. This 
method is adopted with large jilain objects where a 
pattern would be expensive, and when few c.asling.s 
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of one kind are required. Lon moulds, coated with 
hlacklead or plumbago, are now used for water 
and gas pipe founding, which forms an extensive 
special industry. , They are greatly more expen- 
sive than any other kind, but they enable the 
founder to dispense with a pattern, as, when once 
made into the required fomi, they are not destroyed 
like moulds of sand or loam at each casting. 

For chilled castings, also, metal moulds or moulds 
partly metal and sand are employed. In these the 
molten iion solidifies and cools with great rapidity, 
owing to which it acquires extreme hardness, a 
quality of peculiar value for shot and for many 
purposes where wear-resisting properties . are of 
more importance than toughness. In malleable 
castings the opposite effect of rendering tlie metal 
soft, tenacious, and partially malleable is obtained. 
For this end the finished casting is embedded in 
powdered hematite ore or other iron oxide, jiacked 
in an iron chest, and exposed for two or three days 
to a red heat in a furnace. Thereby the cast-iron 
parts with its carbon, and assumes the softness, 
tenacity, and infusibility of malleable iron. Tlie 
process may be continued till the effect is produced 
throughout the mass acted on, or it may be stopped 
when merely a skin is decarbonised, leaving the 
core of unaltered oast metal. 

In iron-casting, and especially in steel-casting, 
bubbles of carbonic oxide and other gases are 
formed, which partly escape and partly remain 
imprisoned in the mass, tending to render it 
vesicular and less sound than it might otherwise 
be. Various means have been adopted to promote 
the escape of imprisoned gases, and thereby to 
render the casting more homogeneous and strong. 
In Krupp steel the addition of silico-spiegeleisen 
to the oast metal acts favourably by stopping the 
evolution of tlie gases. To force out tlie gases the 
late Sir Joseph 'Whitwortli in casting steel adopted 
the expedient of casting under pressure. WliUe 
the metal was in a fluid condition he applied 
pressure of as much as from 6 to 9 tons per 
square inch over its surface, and by preventing 
the formation of air-bubbles he thereby obtained a 
remarkable increase in the strength of the, castings 
so operated on. 

The variety of articles produced by founding or 
casting are very numerous. Besides others inci- 
dentally alluded to, we may mention cylinders, 
cisterns, paper-engines, beams, boilers, pumps, 
and the heavy parts of machinery generally, gates, 
railings, lamps, grates, fenders, cooking-vessels, 
and tlie like in iron ; cannon, many portions of 
machinery, and numerous ornamental objects in 
brass, bronze, and the more costly metals. See 
Mullin, Modern Moidding and Pattern Malcing 
(1S86); Overman, The Moiddcr’s and Founder’s 
Guide (1880); Wylie,. Treatise on Iron Founding 
(1884), &c. 

Foundling Hospitals, strictly speaking, are 
institutions in which children that have been 
deserted by their parents or guardians are received 
to be nourished and cared for by private charity or 
at the public expense. Their primary purpose is to 
serve as a preventive of infanticide and tlie wilful 
procurement of abortion, and to counteract the 
temptation on the part of unman'ied women to 
abandon their illegitimate oflspring, and of married 
women to leave exposed on the streets children they 
are themselves either unwilling or unable to nurtni-e 
and support. Although the practice of infanticide 
was largely prevalent amongst some of the nations 
of antiquity, especially the Greeks and Romans, 
amongst whom the father of a familv possessed an 
almost absolute right of life and death over his 
children, even to selling them into slaveiy or to 
slaying them, nevertheless the state was not alto- 
gether careless of the preservation of foundlings 
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and abandoned children. Private jJsrsons were 
encouraged to take care of deserted infants, and to 
educate them, by decrees which assigned them as 
slaves to those who should thus adopt them. Of 
the re^t — such as were not thus taken charge of — 
many were educated at the public e.xpense. The 
ancient Egj’ptians, Jews, and Thebans (in Greece), 
however, loolred upon infanticide as a crime ; and 
this also was the sentiment of the ancient Germans. 
But from the time when Christianity became the - 
state religion of the Roman empire a sensible 
change began to show itself amongst its leading 
peoples in relation both to infanticide and to 
the exposure of children. The more enlightened 
emperors, as Constantine, Valentinian, and Justi- 
nian, devised legislative measures for the prevention 
of both offences. But it was only when the church 
turned its attention to the matter seriously that 
the preservation of those unfortunates began to be 
carried out in a systematic way. In spite, however, 
of imperial edict and ecclesiastical exhortation, 
exposure and the selling of offspring, especiallj' in 
times of public calamity or distress, still continued 
to be largely practiseel, more particularly in the 
Western empire. The germ of the modem found- 
ling hospital may perhaps be found in an institution 
which owed its existence to the Bishop of Treves in 
the 6th centuiy : in the cathedral porch a large 
marble basin was built, in which children might 
be placed, to be afterwards reared bj' members of 
the church under the superintendence of the eccle- 
siastical officers. Similar arrangements are men- 
tioned in some of the capitularies of the Frankish 
kings. But the first well-authenticated instance of 
a foundling hospital, as we now understand the 
teim, is one that was established at Milan in 787. 
From the end of the 11 th to the end of the 14th 
century several institutions of a similar character 
were founded in some of the chief towns of France, 
Italy, and Germany. It is, however, in the first- 
named country that they have received the most 
•attention and been most thoroughly studied and 
organised. 

At Paris foundlings were generally deposited in 
the porch of Notre Dame. For the reception of 
children so exposed Marguerite de Valois opened a 
special home in 1536, and nine years later the 
government afforded shelter to 136 orphans in the 
Trinity hospital. But, no provision being made 
for their sustenance, they were dependent upon 
the alms which their nurses begged on the streets 
or which they themselves could collect when old 
enough to go a-begging ; till in 1552 the parliament 
of Paris set apart for their maintenance the pro- 
ceeds of .a .special tax. Amongst these children the 
mortality averaged 90 per cent. About the same 
time the Bisliop of Paris built another house of 
refuge for foundlings picked iqi within his diocese ; 
this was known as the Cottche. But the accommo- 
dation was insufficient, and children were selected 
for admission by lot, those who were not elected 
being generally left to die on the street. Subse- 
quently the inmates of the Couche became the 
objects of a brisk traffic, children being sold to 
professional beggars, acrobats, and others at the 
fixed price of 20 sous each. These evils at length 
attracted the attention of St Vincent dc Paul, who 
in 1638 established a more satisfactoiy home and a 
humane s.ystem of treatment. Out of this grew the 
celebrated Foundling Hospital of Paris, which was 
incoipor.ated in 1670. IVith it the pouehe, refonned 
and enlarged, was joined in 1688’, and JIarguerite 
de Valois’s orphanage in 1772. Under the Revolu- 
tion all illegitimate children and foundlings were 
rurtually adopted by the state, which in 1793 issued 
a decree bestowing a premium upon all girls who 
should declare themselves to be the mothers of ille- 
gitimate children, and, as the Emperor Traj.an had 
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done, proclaiming all such infants ‘ children of the 
country.’ 

At tile Foundling Hospital of Paris children are 
admitted (since 1886) under conditions rvhich allow 
any person to leave a child openly without giving 
an account of it ; in fact, the system in vogue is 
that of indiscriminate admission under the cover of 
secrecj'. The infants admitted belong to the fol- 
lowing categories : foirndlings proper — i.e. children 
deserted hv parent.s who are unknown; children 
who are albandoncd by parents who are known; 
and orphans left destitute, the general de.signation 
for them all being not cufanis iroiivfs, but enfants 
assislds ; besides these, tlie hospital also takes in 
children momlcmciU abaiidontifs—i.c. incorrigible 
children sent by the law-courts, by the prefecture 
of police, or by their parents. The scope of the 
institution is not, however, confined to this ; it also 
(pves presents of money, baby-clothes, and cradles to 
motiiers who are poor, and sends out nurses to give 
suck to the infants of such women a.s cannot them- 
selves perform that service for their offspring. As 
a rule infants onlj' remain in tlic establishment at 
Paris a short time — the average is four days ; when 
adjudged strong enough to tr.avel, tliey are sent 
with their nurses into tlie country, to be boarded 
with peasants or artisans. For the ciistodj’ of each 
child the government pays a monthly subsidy, de- 
crea-sing from 15 francs' during the fii-st year to C 
francs during the twelfth. Once that age is reached 
nothing further is paid ; the eliild is tlien generally 
apprenticed to its foster-father if he is an artisan, 
or becomes his domestic servant if ho is a peasant 
engaged in agriculture. The central administration, 
however, still keeps its eye upon tliese children 
through its provincial inspeotoi-s, nor does it laj' 
down its guardiansliip or cease its surveillance of 
tlieni until after tliey have attained twenty-one 
yeaia of ago. Tliese inspectors also keep tlie pro- 
vincial hospitals and the central hospital at Paris 
supplied with wet-nurses, recniited from the women 
of tlie countryside. Parents are allowed to reclaim 
a child at any time on .satisfactorily establishing 
their title to it, and that without recouping the 
expense of rearing it. Also, poreons who prove 
to the .satisfaction of the hospital ndministr.ative 
authorities that their motives are sincere and laud- 
able are alloived to adopt a child from amongst 
those whose parents are altogether unknown. On 
an average anout 12,.500 children pass through the 
hands of the authorities of the Paris hospital an- 
nually. Of these nearly 4000 are oifaiits a$sisf6s, 
and 1200 enfants moralcmcnt abamlonnfs, amongst 
whom the mortality is about 3 per cent. Besides 
the.so .some 7000 children arc assisted outside ; and 
amongst them the mortality is 10 per cent. The 
provincial statistic-s show an average number of 
30,000 children annually under the .surveillance of 
the authorities, of whom 27,000 tetc en fants assislis ; 
of these children .about 3 per cent.' die annually, 
flioiigh of the children under one year of age about 
22 percent, die even,- year, Besid'e.s the«e there arc 
between 3000 and 4000 incorrigible cliildren. The 
administration has established a .savings-bank for 
the benefit of its wards, with the result that at the 
end of ISSO there stood to the credit of each enfant 
assisU an avemge of 179 fmne-s, and of each incor- 
rigible child ail average of 20 francs. 

In the United Kingdom and Germanv the c.arc of 
foundlings is for the most p.art left to tlie active 
immstratinns of the clmritablo or to the operations 
of the poor-law administration. For instance, the 
Foundling Hospital of ],ondon, established in n.39 
byCnpt.ain Thomas Coram (q.v.), is not. strictly 
spe.iking, a foundling hospital at all, nor does i'l 
yereive any governmental or parochial snlisidv ; it 
IS reserved exclusively for illegitimate children, the 
ollspnng of mothers who have previou«lv homo a 


good character, and who themselves make personal 
application for the admission of their infanfe The 
institution supports constantly about 500 children, 
of whom some 140 under four years of age are 
boarded out in the countiw. Of the remainder tlie 
girls continue in the hospital until they are fourteen 
years of n"c, when they .are sent out into doine.stic 
service ; the boys on reaching their sixteenth year 
are apprenticed to trades, or enter the army, or 
become clerks. But, as in France, they remain up 
to their twenty -first year under the charge of the 
hospital authorities, who receive annual reports of 
their ' behaviour, and reward the most _deson-ing 
with donations of money. The mortality of the 
inmates in the country is about per cent. ; in 
the city hospital there is about one death annually. 
The real foundlings of Great Britain, together with 
the waifs and strays, are leceived either into the 
workhouses or into private charitable establish- 
ments, like Dr Barnardo’s homes or the infant 
oqihan asylum at 'Wantage. 

Bussia possesses two large foiindlin" hospitals, 
one at Moscow, admitting 13,000 cliildren per 
annum, and the other at St Petereburg, which 
accommodates an annual average of 7500. Here 
the rules of admission are so lax that it is no un- 
usual thing for a woman to expose her own child at 
the hospital, and then get heiaelf put on the staff 
of wet-nurses to nurse it. This is clone for the sake 
of the good liidng anil the small daily wage giant cd 
to nurees in the hospital ; after they take tlie child 
home with them the daily wage is changed for a 
monthlj- gratuity that is continued until the child 
reaches ten yeai-s of age. Incleed, many cases occur 
in which married women leave their oivn infants of 
tender age at home, where they are not properly 
attended to, and go to sen’e as wet-nurses in the 
hospitals. This evil it was sought to counteract in 
France by putting the infants out to nurse in a 
different department from 'that in which they had 
been exposed; but tliis system of dtplaccmcnt was 
soon abandoned on the ground of exiienso and loss 
of control. At St Petei-sbiirg and AIoscow infants 
prematurely born arc reared in ‘ frames very like 
those used for melon culture,’ padded inside, .and 
suiTOiindcd outside with a jacket of hot water, so 
that the temperature may be kept uniform. Found- 
ling hospit.als exist in most of the countries of 
Europe, particularly in Italy, Austria, Spain, and 
Sc.andinavia. 

In the United States deserted children are for 
the most part sent to the almshouses, or arc taken 
care of in private charitable institutions, like the 
foundling asylum of the sistem of charity, for in- 
stance, in Now York city, established in 1809; 
the infants’ hospital, established in ISfiS ; the 
nursery and chihFs hospital ; and the infant asylum, 
organised in 1871 — all at New York. There arc 
lar"e foundling hospitals at Mexico, Bio dc Janeiro,- 
and at Buenos Ayres (founded in 1774, with an 
.annual average of about 1200 to 1300 inmates). 
China, it should bo stated, has adminably con- 
ducted establishments for the care of destitute and 
abandoned children in nearly all the large cities of 
the empire. 

During the early part of the 19lh centuiy it was 
enstomary for foundling hospitals to be provided 
with a revolving pillar or b.a-sket or wheel, a ron- 
triv.anco by means of which a child could be de- 
posited at a foundling asylum without the person 
who left it there being seen or any questions .o-sked. 
This .aiipar.atns, which was inilced fiot used at 
MarFcillcs about the beginning of the 13lh century, 
was largely employed in Franco, Belgium, Italy, 
and elsewhere ; and, though it has been almost 
entindy .abolished, it still snrvive.s in a few fonnd- 
I ling hospitals of It.aly. And the new regulnUon 
i put in force at the Paris hospital in 1881! is virtually 
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a return to the principle underlying the use of this 
apparatus — ^viz. secret and .indiscriminate admis- 
sion. The revolving box was condemned on the 
ground that it acted as an encouragement to parents 
to abandon their oft'spring, and thus weakened the 
sense of parental responsibility. 

Foundling hospitals have been condemned on the 
ground of the great mortality which takes place in 
thein. For instance, the Dublin hospital, which 
for several years from 1704 received from 1500 to 
2000 children annually, was finally closed in 1835 
on account of the excessive mortality, the death- 
rate being 4 in 5. Again, the asylums of Russia 
have for many years lost 50 to 60 per cent, of the 
infants annually sent to them ; at Buenos Ayres 
tlie mortality is 50 per cent. ; in Vienna it rose even 
as high as 75; and' it stood at a' high figure in 
France, Italy, and Portugal. But in the case of 
Fhance and London at least a great improvement 
has been effected, the percentage for each being less 
than 4, except in the case of children under one 
year of age boarded in the rural districts in France. 
Another system of rearing, and sometimes killing 
off, illegitimate children is that known as baby- 
farming, for which see Infant. 

See Ferine and Montfalcon, Hiatoirc Staiistique ct 
Morale des Enfants Trouv^s (Paris, 1837) ; Epstein, 
Studien zur Frage der Findelanstaltcn (Prague, 1882) ; 
Revue des Deux Mondes ( Esquiros in 1846 ; Bailleux de 
Marisy in 1864; and Du Camp in 1870) ; a lecture by Dr 
S. Osborn (1886) ; and Annuaire Statistique de Paris. 

Found Property. See Lost Peopekty. 

Fonutaill; a basin or an artificial structure for 
the supply or the ornamental display of water. 
Tliere are fountains of every form and variety, 
from simple springs with their natural basins to the 
most elaborate monumental structures, in which 
ornamental jets and artificial basins are combined. 
In civilised countries fountains have at all times 
been considered as public monuments of the greatest 
importance ; and, u'here tlie source of their supply 
has not been provided by nature on the spot, 

' immense -labour and expenditure have been in- 
curred to make up for the deficiency. The splendid 
Aqueducts (q.v.) of the Romans are instances of 
the important light in winch they regarded the 
fountains of their cities. Every Roman town had 
at least one aqueduct, the water from which was 
distributed to as many fountains as the population 
required. 

In early times utility was the first object of 
a fountain, and the ornamental features of the 
structure into and through which the water was 
led were strictly developments of their oririnal 
utilitarian purpose. Springs were highly valued, 
especially in lands where water was scarce ; many 
of them were associated with the names of saints, 
and sacred, traditions accumulated around tlieni. 
Sometimes, therefore, such springs were built around 
for protection, statuary figures of their patron 
saint were placed in niches, and artificial basins 
were provided to contain the water. In tou-ns 
where a number of persons might require to draw 
at one time a large basin was erected with a pillar 
in the centre, from which pipes radiated all round' 
— each with its separate jet to supply the running 
water — while the basin was used for washing the 
pitchers. Many examples of this kind of founbain 
remain throughout Italy and in the older Ger- 
man towns, of which the fountain at Viterbo 
and the Schoner Brunnen at Nurembej'g may be 
mentioned as examples. The pillar is sometimes 
surmounted by a statue, or has one or more smaller 
basins with ornamental streams and jets of water 
falling from tier to tier. A beautiful fountain of 
this nature existed in the royal palace at Lin- 
lithgow, and a modern reproduction of it may be 
seen in front of Holyrood Palace at Edinburgh. 


_ "Where modern views of water-.su pply and sanita- 
tion are carried out, under which water is led into 
each household by gravitation, great public foun- 
tains have become purely ornamental structures. 



Small pillar fountains are yet commonly placed on 
streets and places of public resort for wavfarers, 
and similarly basin fountains are provided _ for 
hoi-ses and other animals. The Metropolitan 
Drinking Fountain Association was fomied in 
London in 1859. Of ornamental fountains the 
most magnificent display is at Versailles. Paris 
also contains several very remarkable fountains, 
and in England the display at the Crystal Palace, 
Sydenham, is very fine. Chatsworth is remarkable 
for its fountains, one of wliich is said to throw 
a jet of water 267 feet high. Although Rome has 
lost four-fifths of the aqueducts which so lavishly 
supplied her with fresh water in the time of the 
Empire, she is still unsurpassed for the nuniber, 
beauty, and utility of the public fountains which 
adorn her streets and palaces. 

In connection with recent international exhibi- 
tions, a method of artificially controlling and 
illuminating fountain jets has been elaborated, 
by which a great variety of effects and chroniatic 
combinations are obtained. Within a large basin 
a series of jets are arranged, and under the basin 
is a subterranean chamber with plate-glass discs 
under each jet. Powerful electric lights are pro- 
vided in the chamber, so that the jets are illumin- 
ated from below, each with one or more lamps. 
By a mechanical contrivance slips of coloured glass 
can be at will interposed between the arc-light and 
the jet, and it is the duty of an operator in the 
cliamber to vary and change the glasses in accord- 
ance with signals sent to him. The jets are forced 
and controlled by one or more pumping engines in 
a station apart, in which the requisite engines and 
dynamo-machines for producing the electric light 
also are placed. In a separate manipulating tower 
there is a system of levers, pushes, and signals, by 
which the operator has direct control of the water- 
jets, and the means of giving signals to the officer in 
the subtenvanean chamber to produce such coinbina- 
tions and change of colours as lie m.ay desire. In 
this way the height and combination of jets and 
tlie colour of the light illuminating them can be 
instantaneously varied ; and the effects by night 
are verj' striking. 

Fountains Al)I)cy, one of the largest and 
best-preserved monastic edifices in Englamk in 
the West Biding of Yorkshire, 3 miles .SIV. of 
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Ripon. Founded for Cistercians in 1132, it -was 
not completed till the ICth ccntuiy, so ofTei-s every 
varietv of style, from Norman to Pei-pendiciilar. 
See ■\i’'alIran’sFoi()(i;au!s^6&cy (Surtees Sod. 1S63). 

Fouqu(5. FiiiEDRicii Heixricii Karl, Baron 
DE LA Motte, Gennan romanticist, vas_ of Hugue- 
not ancestry, and gi-andson of the Prussian general 
of tliis name (1G98-177'1 ) distinmzished in the Seven 
Years’ War. Born at Brandenburg, 12th Februan- 
1777, Fonqud .served ns Prussian cavalry officer in 
the campaigns of 1794 and 1813. Tlie interval 
between these campaigns was devoted to literary 
pureuits in the countrj', and the rest of his life was 
spent alternately in Paris and on his estate at 
Nenniiansen, .and after 1830 at Halle. He died in 
Berlin, 23d Janu.aiy 1843. Fouquc appeared first 
under the pseudonj'm Pellegiin, as author of Dra- 
matischc Wcrkc ( 1801 ). But Noree legend and old 
French and German poetiy attracted liim most 
strongly; one secs this in his long series of romances, 
Both prose and veme, which picture the life of 
medieval Europe. These include Sigurd (1808) — 
the first work to which Fonqud .attached his real 
name — The Magic Bing, Thiodulf ihc Icelander, 
Aslauga’s Knight, Sintram and his Companions, 
The Two Captains, and Undine, of all of which .and 
of several other romances English tr.ansl.ations 
•appe.ared soon after Fonf[nd’s death. His master- 
piece is HurfOzc ( 1811 ) ; its tender grace and fairy 
glamour are exquisite. Otherwise Fonqud is too 
often charge.able with all the extrav.agances of the 
romantic school. Straining after fantastic conceits, 
he seems fascinated by the antique life which he 
pictures, r.ather merely from its quaint contrast 
with modern manners than as a form into which 
the life of actu.al living men had shaped itself in 
bygone days. He himself edited a selection of his 
nwks {Ausgcwahlte Wcr/cc, 12 vols. Halle, 1841). 
His second wife, Karoline (1773-1831), is also 
k'liown in Gennany .as the author of innumerable 
romances and stories. 

^Fonquet, Nicolas, Viscount of Melun and of 
A*aux, and ^iarquis of Belle-Tsle, finance minister 
under Louis Xl\’'. of France, was bom at P.aris 
in 1015. Attaching himself closely to ISlazarin, 
he received in 1050 the important appointment of 
procurciir-glnlral to the parliament of Paris, .and 
three years later w.as advanced to be superintendent 
of finance. His rapid advance made him ambitions 
of succeeding Maz.arin as first minister, and in order 
to secure himself friends and a p.artv ho distributed 
nioney with a lavish hand ; but he liad a fonnidable 
rival in Colbert. Fouquet’s plans were, however, 
brought to nought; for in the liret place Louis him- 
.sclf took the reins of iiou-er into his own hands 
when they slipped from the grasp of tlic dead 
cardinal, and in the second place, instigated thereto 
by Colbert, he suddenly .arrested Fouquet in Sep- 
tember lOGl. After a tri.al extending over three 
yc.ars, Fouquet was sentenced to perpetual exile 
and the lo'S of all his jnoporty, but the sentence 
w/w nfterwanis altered to lifedong iiiijinsonnicnt 
in the fortre.ss of Pigncrol, where he died 23d 
Af.areh 1G80. As an example of the cxtr.avagance j 
ami gorgeous display made by Fouquet, it mnv be 
mentioned that shortly before his aiTost he enter- 
tained the king at a banquet which cost 120,000 ! 
livrcs lu Jii'j castle of Vaux, erected by him on a ^ 
plan verv similar to th.at afterwanls embodied in I 
the royal nalapn at "N ei-sailles. From the circuin- 
.sfance of his imprisonment .at Pigncrol, Fouquet, 
III spite of the fact that he died in 1080, has been 
identified with the Man with the Iron >rask (q.v.), 
who, however, lived until 1703. 

Fonqnicr-Tiiivillc, Antoine Qee.ntin. one 
of the most notorious aetoro in the French Bevo- 
lution, was Ixirii in the village of Herouellcs, in 
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the dep.artment of Aisne, in 1747. Originally an 
attorney of dissolute habits, ho v.anpod himself, on 
the outbre.ak of the Bcvolntion, in the imik-s of the 
most violent among the democrats. Appointed by 
Robespien-e and D.anton public prosecutor to the 
Revolutionary Tribun.al on 10th March 1793, ho 
superintended during the Reign of Terror, until 
28th July 1794, all the political executions decreed 
by the tribunal. His performance of his dutie.s 
was characterised by pitiless rigour, bnitality, and 
callous indifference. He app.arently regarded it as 
his mission to supply the guillotine witli a regular 
supply of victims, and no bribes were .able to turn 
him from his purpose. And he ‘ sent his friends, 
among them Itobe.spieiTe, D.anton, .and Hebert, to 
execution in the same spirit in which he sent their 
enemies. On the overthrow of the Reign of Terror 
he was himself guillotined on 7th March 1795. 

Foiircliainbault, a town in the French de- 
p.ai'tment of Nibiwe, 5 miles NNY*. of Nevers, near 
the right bank of the Loire, which is here crossed 
by a suspension bridge. There are Large iron- 
foundries, nail-works, and wire-works. Pop. .5949. 

Foiircrova, .a neotropic.al genus of Ainaiyl- 
lidace.o;, neariy allied to Agave (q.v.), and yielding 
a simil.ar fibre. 

Fourier, Francois IMarie Charles, a French 
soci.alist, was born 'at Besangon, 9 th April 1772. 
His father, a prosperous draper, had him educ.atcd 
in the academy of his natii'e town. The boy 
excelled in the studies of the school, especially 
geogi'aphy, and w.as p<assionatel 3 ' fond of lloweis 
and music. He regi-etfully abandoned his studios 
for a business career, whicli he followed with zeal 
and integrity in various towns of France. As a 
commercial traveller he also visited Holland and 
Gerniany, where with remarkable insight and 
accuracy he took note of cveiything interesting 
in climate, productions, and manners. From his 
father Fourier inherited a fortune of about .-£3000, 
but, h.aving started business for himself at Lyons, 
he lost ne.arly all lie had at the siege of that city 
by the Jacobins during the Reign of Terror (1793). 
He was even thrown into prison, and narrowly 
escaped the guillotine. After his release and two 
j'c.ars’ cxpenence as a soldier he retnnicd to a 
commercial career. 

At a veiy earlj' age Fourier had his attention 
called to the .abuses of commerce, 1 X 11011 onlj' five 
he w.as punished for speaking the truth about 
certain goods in liis father’s shop ; and in 1799, 
whiffi employed in a house at Mai-seilles, he had to 
superintend the destniction of .an immense quantitj’. 
of rice held for hicher nrices, in the midst of a 


of rice held for higher prices, in the midst of a 
scarcity of food, till it had become unfit for use. 
Believing that a system which involved such abuses 
and immoralities must be radicallj' evil, Fourier set 
himself to discover an cntirclj' new social theory, 
which ho elaborated chieti}' in three considerable 
worlis. In 1808 he published his TMorie des Quatres 
Mouve/nents ct des Destinies Glnlralcs; in 1822 his 
Traitl (T Association Domestigue Agricolc ; in 1829 
Le Kouvcait Monde Industrie! ct _ Sociltairc. 
IVrItten under the most discouraging circum- 
stances, these works for manj' j’cais found few 
renders and sc.arcelv nnj- discijilc.s ; onl 3 ‘ the most 
ardent faith in his own principles could^ have 
carried him through .so many dillicultie.s. For the 
last ten j'cars of his life he waited at noon everj" 
day in his apartments for the coming of thewcaltly 
capitalist who should furnish means towards the 
realisation of his schemes. It w.as chielly after the 
decline of the Saint-Simon movement that he gained 
a hearing and a little .succos.s. A small group of 
entlmsinst.s gathered round him ; a journal was 
started for the advocacy of 16“ views ; an attempt 
to cstablirii a society on hi.« jirinciplc.s nois made 
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in 1S32 near Versailles, but without success. At 
Paris, October 8, 1837, Fourier died, poor, but 
warinijr appreciated by a circle of devoted dis- 
ciples. In Ills private life he seems to have been a 
model of kindness, simplicity, and integrity. 

The great aim of Fourier is to reconstruct society 
on principles which are entirely new. But his social 
system is more or less moulded and coloured by his 
peculiar views on cosmogony and psychology. His 
vieAVs of God incline, though not decidedly, to pan- 
theism. The will of God pervades the world as a 
universal attraction. Whereas Newton proved that 
this universal attraction governs one movement of 
the world, Fourier shows that it rules the world in 
all its movements, which are four— material, organic, 
animal, and social. From this law of universal 
attraction there follows a universal analogy, accord- 
ing to which everything in one department of the 
world has its parallel elsewhere. 

Fourier believed that the world has scarcely j'et 
reached the adult stage, having e.visted only seven 
thousand years, whereas it is destined to last for 
eighty thousand years, a long period of progress 
being followed by a corresponding period of decline. 
At present mankind is oppressed by an endless 
variety of evils, which he sums up in one obnoxious 
word, civilisation, and which .are due to the fact 
that we have run counter to the Creator in pro- 
nouncing passions to be bad that are simply 
natural. To effect the passage from social chaos to 
universal harmony there is but one way — to give 
a free and healthy development to the human 
passions. 

This brings us to the psychology of Fourier, who 
recognised twelve radical passions, with three 
points of attraction; five sensitive (tending to 
enjoyment), sight, hearing, taste, smell, and touch ; 
four affective (tending to groups), friendship, love, 
ambition, and familism or patemity; three dis- 
tributive ( tending to series ), the emulative, alter- 
nating, and composite. The meaning of the first nine 
is obvious enough. The emulative passion leads to 
intrigue, the alternating involves love of change; 
and the operation of the two might cause jealousy, 
disharmonyj and war, were they not controlled by 
the composite passion and by a higher unity. Out 
of the free play of all the passions harmony is 
educed, like white from the combination of the 
colours. 

But for the realisation of this ideal new social 
arrangements are necessaiy. These are prorided 
ill the phalange, an institution in which the 
interests of social union and individual liking are 
to be thoroughly reconciled. Each phalange was 
to consist of 1800 persons, a number sufficient- 
to include the whole circle of human capacities, 
adequately various, and yet not too large for a 
convenient common life. The indiriduals constitut- 
ing the phalange were to be arranged in groups of 
seven or more persons ; from twenty-four to thirty- 
two groups were to form a series, and a number 
of series united to form a phalange of the requisite 
size. The pervading idea of the whole organisation 
was a harmonious social life combined out of the 
free play of tlie most varied likings and c,apacities. 
The dw'elling of the pthalange was the phalanstere, 
a vast, beautiful, and commodious stiucture in 
the centre of a highly cultivated domain, a square 
league in extent, where life would be arranged to 
suit every one, common or solitaiy, according to 
preference. As regards the institution of mairiage 
Fourier would penriit a freedom which would be 
subversive of such social order as now exists. 

It is an obrions deduction from Fourier’s principle 
of universal attraction that human life generally, 
and labour in p.articular, should be attractive. In 
the phalange labour is accordingly made attractive 
by constant regard to the likings and capacities 
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of every one,' and by continual change of occupa- 
tion. The results of labour were to be distributed 
in the following manner. Out of the common gain 
of VOR ^ihalange a very comfortable minimum was 
apportioned to each member, and the remainder 
was divided into twelve shares, of which five went 
to labour, four to capital, and three to talent In 
distributing the reward to labour, the reverse of the 
present method was to be followed— i.e. necessary 
labour would be best paid, useful labour would 
come next, and pleasant labour would be woret 
paid. 

So convinced was Fourier of the beauty and 
practicability of his social system that he believed 
it only required to be understood in order to be 
universally appreciated, and that in a very few 
years his phalanges would cover the whole world. 
The phalanges would arrange themselves in con- 
venient groups with a common chief, and all would 
finally be united in a great federation, with Con- 
stantino 2 >le as capital. There never has been the 
least symiptom of the realisation of such a dream. 
The system of Fourier has so little touch with fact 
and reality that it is hardly worthy of serious dis- 
cussion. His road to the social millennium is far 
too easy. Yet his works are full of ingenious sug- 
gestion ; and his criticism of the existing social 
order is often most searching and jiungent. His 
theories may still be veiy prolitablj^ studied by the 
social economist. 

Fourier’s complete works were published at Paris 
(6 vols. 18I0-4G ; new cd. 1870). The most eminent 
expounder of Fomierism was Victor Considerant, Destinte 
Hociale (1835) ; Gatti de Gamond’s Fourier el son Systems 
is an excellent summary. See also Socialism ; Pellarin, 
Ch. Fourier, sa Vie cl sa Thioric (5th ed. 1871); L. 
Eeybaud, tiuiies sur les Reformateurs Modernes; and 
■Sargaiit, Social Innovators (1859). 

Fourier, Jean Baptiste Joseph, Baeon de, 
French mathematician, was bom at Au.xerre, 21st 
March 1768. He became a pupil, and in- 1789 a jiro- 
fessor, in the military school of liis native place ; was 
afterwards removed to the normal school in Paris, 
and then to the Polytechnic, and accompanied 
Bonaparte to Egj’pt in 1798. On his return to 
France he became a contributor to the Description, 
de VDgyptc, and also wrote the historical introduc- 
tion. At the same time ( 1802 ) he was made prefect 
of the department of Grenoble, an office which he 
held till 1815, and was created baron in 1808. 
After Napoleon’s escape from Elba Fourier took 
up his abode in Paris, and devoted himself exclu- 
sively to science, becoming a member of the Aca- 
demy of Sciences in 1816, and afterwards secretary 
for life, conjointly with Cuvier. He died at Paris, 
16th May 1830. His most' famous work is the 
TMoHe Analgtiquc dcla Chalcur (Paris, 1822), in 
which he aqiplied new methods of niathematic.at 
investigation. An allied subject is discussed in his 
treatise on the temperature of the globe (1827). 
His analysis of Determinants, distinguished both 
for its substance and manner of exposition, and 
left unfinished at his death, was comiileted and 
published by Navier (Paris, 1831). 

Four Lakes, a chain of deep lakes (.Mendota, 
Menona, 'VVaubesa, and Kegonsa) in Dane county, 
IVisconsin, connected by snort outlets. Madison, 
the state capital, stands on an isthmus between 
Mendota and Menona. 

Four Masters, .A,nnals of the, an historical 
work composed in the Irish language, at the mon- 
astery' of Donegal, by Jlichael O’Cleryq a Franciscan 
monk, who enjoy'ed some reputation as a trained 
antiquary and historical writer. The work, which 
covers the liistory of Ireland from 1172 to 1608, 
with additions bringing the narrative down to 
1616, was begun in the year 1032 and completed in 
1636. Michael O’ Clary vras assisted in the uork 
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of compilation and copying Ly his brother, Conary 
O'Clen-, by a relative, Cucomy O'Cleiy, arid by 
Cuco"0- O’Duigenan ; hence the title of the book. 
See j! 6. Donovan, Annals of the Kingdom of Ire- 
land hy iJtc Four Masters, Irish test and English 
translation (3 vols. Dublin, 1848). 

Four o’clock Plant. See Salsify. 

Fourth dimension. See Dijiessiox. 

Fourth Estate. See Est.vtes. 

Fotvey, or Foy, an old town of Cornwall, on 
the light 'bank of tbe river Fowey, 11 miles SSE. of 
Botbnin. It ha.s a good harbour with a iiarrow 
entrance, and was formerly one of the chief sea- 
ports of England. Pilchards are cured, and | china- 
stone ’ and iron ore exported. To the siege of 
Calais by Edward III. in 1347 it sent several sliips. 
It was (lefended against the Parliament in 1644, 
and against the Dutch in ICC”. Pop. 1656. 

FoavI. See Poultry. 

FoAvlcr. Sir John, civil engineer, bom at 
Sheffield in 1817, assisted in the construction of the 
London and Brighton and other railway lines, and 
rvas afterwaids enrfneer of the Manchester, Shef- 
field, and Lincohimiire group of railways, besides 
inanj' other lines, including the original ‘under- 
ground ’ or Metropolitan Railway, London. River 
improvement and the construction of large docks 
have also occupied his attention, and he was made 
K.C.^M.G. in 1885 for his serrices <as consulting 
engineer in the public works in Egypt ; but his 
greatest work is the Forth Bridge, designed by him 
and Jlr B. Baker. Sec Bridge. 

FoAvlcr, Tiiojlvs, English philosopher, was 
born at Burton-Stather, in Lincolnshire, 1st Sep- 
tember 1832. He graduated at Merton College, 
Oxford, in 1854, and has ever since been closely 
connected with that univei-sity, first as tutor of 
Lincoln College, afterwards as professor of Logic 
from 1873, and as president of Corpus Christi Col- 
lege from 1881. His principal works are Elements 
of Deductive Logic (1807 ; 8th ed. 1883) ; Elements 
of Inductive Logic (1870; 4th ed. 1883); Bacon’s 
Novum Organ urn, with notes and an introduction 
(1878) ; an edition of Locke’s Conduct of the Under- 
standing (\m\ ; 2d ed. 1882) ; Progressive Morality 
(1884); and Principles of Morals (1887). Othcis 
arc Locke in ‘ English Men of Letters,’ as well as 
Bacon, and Shaftesbury and Hutcheson in ‘English 
Philoropheis.’ 

FoAvlcr’s Solution. See Arsenic. 

FoAvlintr. See Wild fowl. 

Fox. the name of a number of species of the 
family Canidre (q.v.), most of which are now 
referred to the genus I’uliios, distinguished from 
the genus Canis (see DoG) by certain minute 
dillerencesin the form of the skull and of the teeth, 
the inorc elongated body, “lender, pointed muzzle, 
elliptical, sojiiewhat oblique pupil, and bushy tail. 
ReprC'Cnfatives of the genus are found in the 
gieater part of the northern hemisphere, but are 
conspicnou.riy ab-ent from South America. 

'Phe following specie® demand separate notice ; 
(1) The Common Fox {Vulpes alopex) me.a.surcs 
on an avemge 4 feet in length, of which 16 inches 
are occupied by the tail ; and 14 inches in height; 
the weight i® from 15 to 22 lb. The head is broad, 
the brow llattened, and the muzzle rapidly tapering, 
long, and slender ; the mouth is furniriied uith 42 
I teeth. 'Phe body, though .apparently tliick, owing to 
ID- hairy coat, i' rc.ally lank, but strong and mobile ; 
the leg® arc slender. Tlie anal glands arc strongly 
developed, giving the animal its well-knotvn odour. ] 
1 he cidour above i.s reddi-h-brown ; the brows, 
.“boulder®, and posterior portion of the b,ack, a® 
far a® thy root of the tail, are shot with white, 
the hairs in the®c regdons having white tips. The 


hair on the lips, cheeks, and throat is white, and 
a streak of the same colour ntns down the leg.s ; 
the breast and belly, are ashy and the Hanks 
whitish gray, the feet red, the ears and toes 
black, and the tail reddish shot with black, and 
usually with a white tip. These various tints 
blend gradually into each other, and produce a 
tout ensemble wliich .renders the animal remarkably 
inconspicuous. 

Sportsmen have an extensive technical voc.abu- 
laiy for all that concerns the fox : the female Is 
a ‘vixen,’ the young, ‘cubs;’ his head, a ‘mask’ 
or ‘pate,’ his feet ‘pads,’ and his tail a ‘brnsh;’ 
his dung is known as ‘billet,’ and his home is 
a ‘kennel,’ or, if undergi'ound, an ‘earth.’ 








Common Fox ( Vulpes alopex). 


Foxes occupy burrows in the ground, generally 
utilising those Avhich have been made by badgers, 
Avhile occasionally they live in company with 
these animals. These dens are preferably on the 
sides of hills, the apertures lending downwards and 
outwards, and consist of a central ch.amber with 
soA'eral means of exit. When suitable burrows are 
Avanting, hollows under piles of stones, or even 
hollow trees have been used. 

The fox’s food embraces a Avide range of nutri- 
ment, from a fawn or a lamb to beetles, or ei-en 
vegetables or fimit ; nothing comes amiss. Mice 
form a large percentage of his diet, and Avhen half- 
sated he Avill nlay for long Avith his food before 
eating it. He hunts almost exclusively by night, 
and in his Avanderings chooses the most secluded 
ways and takes advantage of everj' particle of. 
shelter Avhich the nature of the ground allbrds 
Avhen passing from one covert to another. He is 
fond of Avamith, and if undisturbed Avill bask for 
long in the sunshine ; he nins rapidly and Avith 
great endurance, sAvims Avell, and has been knoAvn to 
climb trees in the search after eggs. The irsual cry 
is a short bark, most commonlj' heard at the pairing 
season ; the young ones use their voices freely Avhen 
hungry. 'Phe pairing takes place in February, and 
the period of gestation is 60-63 day.®. Before the 
birth of the A’oung, of Avhich there are usually 4-7, 
the A’ixen pulls out the hair from her belly, partly 
to provide a soft bed for her ofTspring and partly to 
expose her nii)ples ready for their use. 'Wlicn boni 
they are very helple.®s (both eyes and oars being 
clo.sed) and covered Avith smooth broAvn fur. At 
six Aveoks old they appear outside the burroAV, and 
at three months'go hunting either alone or ivith 
the mother, Avho tends them AA-ith the utmost 
solicitude, .and will face any danger or run any 
risk in their defence. A vixen has more t h.aii once 
been caught Avith no more than a mou.®o in her 
oAATi stomach carrying home a plentiful siijiidy of 
larger game to her'young. 

The fox’s mciiLa'l qualitie.s are of a A’cry high 
order. His cunning is proverbial, and his know- 
ledge of loc.alitics and ability to profit by experience 
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liave Leen liiglily developed in an arduous straggle 
for existence. ‘ More elegant than his relatives in 
mien and hearing ; sharper, more prudent, calculat- 
ing, and adaptive ; of strong memory and sense of 
locality, resourceful, ' patient, resolute ; equally 
skilled in jumping, slinking, crawling, and swim- 
ming, he seems to unite in himself all the quali- 
fications of a perfect highwayman, and, when his 
lively humour is also taken into consideration, 
produces the impression of a highly educated artist 
in his own line.’ When taken very young the fox 
has been successfully tamed, hut he does not ex- 
hibit that capability for domestication for which 
his congener the dog is so remarkable. With this 
latter, however, he agrees in the parasites by which 
he is infested and the diseases to which he is liable. 
Even h,ydrophobia has been known to attack him, 
and to have been by him communicated to human 
beings. He has many enemies ; the wolf and dog 
attack and kill him even when they do not 
devour ; the hawk and eagle take the cubs, and the 
latter sometimes the adults. His chief foe is man. 
In northern countries Svhere he is abundant the fox 
is slaughtered for his fur. The skins are brought 
from Poland, Russia, and the whole of Siberia. 
The black variety is much rarer and consequently 
more valuable than the red. - 

In Britain the fox has a factitious value as the 
object of a time-honoured sport, which, though it 
leads to his being pursued to the death by horse and 
hound, is still the sole reason why he has not long 
ago shared the fate of the wolf (see Foxhuhting). 
In former days many foxes were dug out of their 
holes in Germany for the sport of ‘ tossing.’ Long, 
naiTOw nets were spread out in front of the holes, 
the opposite ends of each being held by a lady and 
gentleman ; as soon as reynard in his attempt to 
escape ran upon the net this was suddenly tightened 
and the unfortunate creature hurled aloft like a 
schoolboy in a blanket ; and this was repeated 
until he. happened to fall upon solid ground and 
eluded his tormentors. 

Several varieties of the common British form are 
known to sportsmen; the Greyhound Fox, which 
occurs in the mountainous parts of England and 
Scotland, is tall, long-limbed, and strong; the 
Mastiff Fox is shorter and stouter, whilst the Cur 
Fox is known by his black-tipped tail. In addition 
to these several more conspicuous variations have 
received names and been by some regarded as 
distinct species. The Coal Fox ( F. alomx) is found 
in Switzerland and Bavaria, and has a Mack-tipped 
tail. The Cross Fox ( V. crucigera) is distinguished 
by a longitudinal dark line down the back and a 
transverse one over the shoulders. The Black- 
bellied Fox (F. melanogaster) is restricted to the 
south of Europe, and is sufficiently described by its 
name. 

The Red Fox of North America ( V.fulvus)^^ very 
little removed from its European congener ; it is not 
so enduring, but runs with CTeat speed for about 
100 yards. Its sldn is eagerly sought, and no less 
than 00,000 come annually to the London market. 

(2) The Gray Fox ( Vulpes cincreo-argentatus, V. 
virginianus ; sometimes made the type of a distinct 

f enus Urocyon) is somewhat smaller than his 
iuropean relative, and has comparatively longer 
legs and a shorter tail ; the colour is a peculiar 
speckled gray, due to the hairs being white at the 
roots and black with white rings in the distal 
portions. It is abundant in the southera United 
States, but does not occur north of Maine. It is 
not so swift as the red fox, but is even more cautious 
and timid, though its habits are in general similar. 
It has been seen to stalk game like a pointer. 

(3) The Corsac or Steppe Fox ( Vulpes corsac) is 
the Asiatic representative of the common fox ; than 
this it is decidedly smaller, measuring at most 


3 feet in length ; it is also somewhat taller, 
and shorter in the tail, and has a rounder pupil. 
The colour in summer is reddish, but in winter it 
becomes paler owing to the development of a white 
ring round the individual bails near their extremi- 
ties. The throat, lower surface of the body, and 
inner surfaces of the legs are yellowish-white, and 
there is a three-cornered, dark-gray patch in front 
of each eye. The tail is dark above, and has a 
black tip. This species extends from the Caspian 
Sea to Mongolia, wherever there are extensive 
steppes, but it never occura in forests or mountains. 
Its habits are like those of the European form. It 
is eagerly pursued by the Kirghiz and 'Turcomans 
for the sake of its fur ; all the ordinaiy means are 
employed for its capture, and in addition eagles 
are trained to hunt it, and it is forcibly dragged 
from its earth by an apparatus resembling a magni- 
fied corkscrew. About 50,000 skins are said to 
come into the market annually. 

(4) The South African Hesert Fox ( Vnlpcs 
caama) is only about half the size of the European 
fox, and is said to live almost entirely on ostrich 
eggs, which it rolls from the nest to its burrow and 
then breaks against a stone. 

(5) The Fennec {Vulpes zerdo or F. cerdo) is a 
delicately-formed little creature, remarkable for its 
large eyes and enormous ears, which have led some 
autliorities to place it in a special genus (Mega- 
lotis ). It is found in the deserts of northern Africa 
and the adjoining parts of Asia, and lives in burrows 
in the ground, usually near the roots of shrabs. 
Unlike the common fox it excavates its own home, 
and is able to dig so rapidly that it can often hide 
in this manner when pursued. Small birds are its 
favourite food, but it will also eat lizards, beetles, 
and grasshoppers, or even vegetable products such 
as dates or melons : fennecs have been supposed by 
some to be ‘ the little foxes that spoil the vines ’ 
of Scripture. They produce three or four young 
ones at a birth, which are tenderly cared for by 
tire mother. When taken young they soon become 
very tame ; they ' are captured by snares fastened 
at the entrance of their burrows, and, strange to 
say, they make no attenrpt to bite the nooses, 
though they straggle hard to break them. 

(6) The Arctic Fox ( Vulpes lagopus) is very well 
characterised by 'its short, blunt snout, rounded 
ears, short legs, and hairy covering to the soles of 
the feet, whence the specific name. The summer 
coat is brownish or gray above and on the sides, 
and white below; but as winter approaches the 
colour of the whole becomes pure white, although 
individuals are occasionally observed which have not 
changed their hue. The species is distributed over 
the polar regions of both the Old and New Worlds, 
as well on iriands as on continents : it only wanders 
exceptionally south of the 60th parallel of latitude, 
■rhe cubs are born in the latter half of June, the 
vixen choosing a cleft in the rock or some similar 
position for her nursery. Its food consists of any 
animals which it is strong enough^ to overpower, 
especially mice and lemmings; but in case of need 
it will eat creatures of any kind that may be cast 
up by the sea, and will even venture into the huts 
of the Eskimo and steal whatever it can cany 
away, whether edible or no. When food is abund- 
ant- it will conceal it and return to its store in time 
of need. In character it presents a curious mixture 
of cunning and of impudence. Steller records that 
daring his stay on Behring Island the foxes would 
come and tiy to take the meat from the hands of 
himself and his comrades, gnaw their boots, or 
sniff around their faces as they lay asleep ; and also 
tliat in spite of numbers being slain they did not 
become shy. That this was not entirely due to 
lack of acquaintance with human beings is shown 
by their exhibiting the same characteristics in 
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Xorwav. ‘SVIiGn yonng tliey can be easily tamed, 
and as pets have the advantage of being free 
from the disagreeable odour associated with most 
foxes. The fur is a marketable article, though 
not so valuable as that of the other species. 
About 10,000 skins are brought to Britoin y\early. 

Fox, Chaeles James, Whig statesman, was a 
son of Henrv Fox, first Lord Holland, by Lady 
Georgiana Carolina, eldest daughter of the Duke 
of lUchniond. He was bom on the 24th J anuarj' 
1749, and was educated at Eton and O.xford, spend- 
ing part of his vacations on the Continent in^the 
gaj'cst And wittiest circles of the French capital, 
and visiting Switzerland and Italy. Notwith- 
standing the iiTegular life which he led even as a 
schoolboy, he was verj- distinguished for ability 
botli at 'school and college ; and so high was his 
father’s opinion of his tidents that at the age of 
nineteen he had him brought into parliament as 
member for the borough of ^lidhurst, a step to 
which he is said to have been further incited by 
the fact that, even at this early age. Fox’s energies 
had found an outlet in gambiing and other fomis 
of dissipation. His precocity in vice, as well as 
in intellectual development, is said to have been 
the result of the injudicious fondness of his very un- 
principled but veiy' gifted father. Till he attained 
liis majority Fox prudently kept silent in the 
House, but immediatclj’- thereafter he appeared as 
a supporter of the administration of Lord North, 
and was rewarded with the office of one of the lords 
of the Admiralty. Tii 1772 he resigned that office 
owing to a diiference with Lord North, but the 
following year was named a commissioner of the 
Treasury. From that post ho was dismissed two 
years afterwards, in consequence of another quarrel 
with Lord North, and passed over to the ranks of 
the opposition. During the whole_ couree of the 
Arnencan war he was the most formidable opponent 
of the coercive measures which were adopted by the 
government, and the most powerful advocate of the 
claims^ of the colonists ; acting, to this extent at 
least, in accordance with the views which for many 
yoivrs before had been urged upon the countrj' by 
the great Lonl Cliatham. The difference between 
them was that, wherc.as Lord Chatham urged con- 
ciliation in order to pre.‘--ervc tiie connection between 
the two countries, Fox foresaw and foretold the 
necessity and the advantages of complete separation. 

In 1782, on the downf.all of Lord North, Fox was 
appointed one of the secretaries of state, which 
oihcc he held till the death of the Marquis of Kock- 
ingham. On the dissolution of tlie Shelburne 
administration in 1783 the North and Fox coalition 
was formed, and Fox resumed his former office ; but 
the rejection of his India Bill by the House of Lords 
soon after led to the resignation of his government. 
It was now that Pitt came into power, and that the 
long and famous contest between him and Fox, wlio 
occupied tlie position of le.ader of the ojiposition, 
commenced. In 17SS Fox enjoyed a short respite 
from hie public labours. Accompanied by his wife, 
he visited the Continent, and after spending a few 
days at Lans.anne in the comp.any oi Gilibon, who 
w.as there engaged in writing his famous liistory, 
he set out for Italy. Tiic sudden illness of the king, 
however, and tlic necessity of constituting a regenev 
rcndcreil it undesirable that ho sliouhl l>e longc'r 
absent from England, and ho hastened back to his 
post. ^ I’he regency, the tri.al of AVarren Hastings, 
the I'leiich Itovolution, and the events which 
followed H gave ample scope to the t.alcnts 
and cneigies of Fox, and on all occ.x«ions he 
employed Ids influence to morlify, if not to counter- 
act, the jiolicy of his great rii-.al! lie was a strenu- 
ous oiipoucnl of the war with Franco, and an advo- 
cate of those non-intervention vieu-s which find 
greater favour in our day than they did in his. 


After the death of Pitt in January 1806, Fox w.os 
recalled to office, and endeavoured to realise his 
doctrines by setting on foot negotiations for a peace 
with France, the results of which he did not live to 
witness. He was on the point of introducing a bill 
for the abolition of the slave-trade, when he died at 
Chiswick, on the 13th September 1806, in his fifty- 
ninth year. In private life Fox was a genial coiii- 
panion, kindly .and sincere in the closer relations of 
friendsliip, whilst his conduct to those to whom he 
was opposed in public was generous, and free from 
every trace of malignity or enmity. Lord John 
Russell, in the preface to his BIcmoriah and Corre- 
spondence, speaks of the singular candour, boldness, 
simplicity, and kindness of his character; and of 
his oratorical poweis it is enough to record that 
Burke called him ‘ the greatest debater the world 
ever saw,’ and Sir James Mackintosh, ‘the most 
Demosthenian speaker since Demosthenes.’ His 
remains were interred in AA’'estminster Abbey, near 
to those of Pitt. 

See, besides the lAfc and Times and the STemoriah and 
Correspondence, by Earl (then Lord John) Russell, the 
Charactci' of the Late C. J. Fox, by Dr Parr (1809), and 
the interesting Early History of C. J. Fox, by Sir George 
Trevely.an (18S0). 

Fox, Geoege, the founder of the Society of 
Friends (o.v.), commonlj' called Quakers, was 
bom in July 1624, at Drayton, near Rockingham, 
Leicestershire. His father, a woollen-weaver, 
apprenticed him at an early age to a man who 
combined the trades of shoemaking, wool-de.aling, 
and farming. With him George was principally 
employed in tending sheet)— an occupation rvhich 
suited his meditative disposition. When about 
nineteen years of age his religious conriotions 
deepened to such an extent as to make him believe 
he was the subject of a special divine call to leave 
his native place and his friends, ‘to forsake all, 
young and old, to keep out of the way of all, and 
to be a stiunger to all.’ Bible in hand, lie 
wandered about the country, spending oven his 
nights in the open air, a small competency ho had 
supplying his slender wants. From his clothing 
he became known as ‘ the man in the leather 
breeches. He soon began to attend meetings, and 
often to interrupt divine services, especially when 
these were conducted by ‘professors,’ persons 
whom he believed to be fomralists and not genuine 
Christians, and when held in ‘steeple-houses’ and 
called together by church-bells, to which he had a 
special antip.athy. The cliurch he held to be the 
pill.ar and ground of tnith, made up of living stones 
aitd_ lively members, a spiritual house of which 
Christ rs the head. He was rrot, he said, the head 
of a mixed multitude, or of an old Irouse corrrposed 
of linre, stone, aird wood. The ‘inner light,’ in 
which all orthodox Christians rrow believe, thou'dr 
to him it seemed a special revelation which he 
.aft-envards fourrd in the Scriptures, rvas the ccrrtrnl 
idea of his teaching. lie was not orrly a grc.at 
religious, but a great social refonner. As the 
fonner he irrvei'dred agairrst everything ariproach- 
ing to sacerdotalism and formalism. -As the latter 
ho ran a tilt ag.ainst all social conventionalism. 
Not only jrricsts, but lawyers and soldiery, were 
obnoxious to hitrr .os the ctrrbodimcnt of nrirrciiilcs 
which he hated. Evorj’whcre ho werrt lie wm- a 
marked man : his dress, his mode of speech, his 
manners, wore different from those of others. ‘ The 
Lord ’ forb.ade liirn ‘ to put off his hat to any, high 
or low,’ and ‘ he was required to ihee and t/tou all 
itten and women, withoirt any respect to ricli or 
poor, high or low, gre.at or small. And ns he 
travelled up and domr, he was not to bid pcojdo 
etoor/ morning or good evening, rreither miglrt lie 
how or scra])c with liLs leg to any one.’ He saw 
the evils of iirtenrpcr-ance, and derrounced all public 



amusements. He thus came into collision wtli 
all sorts of people, and his life is indeed little else 
than a record of insults, persecutions, and im- 
prisonments, to which his zeal and indiscretions 
subjected him. His experiences of prison were 
numerous, and of such a nature as' to make him 
one of the earlier of prison reformers. Arrested on 
one occasion hy Colonel Hacker, he was taken to 
London to he examined hy the Protector, who became 
convinced of his sincerity and of the harmlessness 
of his tenets. This, however, did not prevent the 
continued persecution of himself and his followers, 
who in 1656, the year after they refused to take 
the oath of abjuration, had increased to such an 
extent that there were nearly one thousand of them 
in gaol. He visited Wales and Scotland, and after 
his marriage to the widow of Judge Fell he went 
to Barhadoes, Jamaica, America, Holland, and 
various parts of Gennan5'. In these later wander- 
ings he was accompanied hy Penn, Barclay, Keith, 
and others of the more eminent of the second genera- 
tion of Quaker ministers. He died 13th November 
1690. Amongst his last words were : ‘ All is well. 
The seed of God reigns over all, and even over death 
itself.' Full of personal peculiarities, guiltj’ of 
many indiscretions, he was yet an amiable and 
Christ-like man, with a heart full of love for his 
fellows, and a mind so capable and comprehensive 
as to enable him to institute the admirable systems 
of registration, poor relief, education, and self-help, 
which have made the sect he founded a real social 
power. His preaching and writings were often 
turgid, incoherent, and mystical. As a vwiter he 
will he always rememhered hy his Journal, full of 
heart and intellect, valuable as giving with e.xtreme 
simplicity and an unflinching regard for truth a 
record or his own life, and of the mannere and 
customs, especially of the poorer classes, in the 
stormy times in which he lived. His writings 
were collected and published in 3 vols. (1694-1706). 
In 1852 an edition in 8 vols. .was published at 
Philadelphia, United States. The e.xhaustive list 
of his writings in Joseph Smith’s Descriptive Cata- 
logue of Friends’ Hoo/cs (1868) occupies no less than 
fifty -three pages. 

See Sewell’s History of the Quakers ; The Quakers, by 
Principal Cunningham ; Neal’s Puritans ; Marsh’s Life 
of Fox (1848); Lives by Janney (Phila. 1853) and John 
Selby 'Watson (Lond. 1860); and George Fox and the 
Early Quakers, by A. C. Bickley (Lond. 1884). 

Fox, William Johnson, oi'ator and political 
writei’, was born in 1786 near Southwold, Suffolk, 
the son of a small farmer, who afterwards settled 
as a weaver at Norwich. Sent to Homerton 
College to be trained for the Independent ministry, 
he subsequently seceded to Unitarianism, and 
ultimately delivered a series of prelections at his 
chapel in South Place, Finsbury, which marked 
him out as the leader of English rationalism. 
When the Anti-corn-law League enlisted the ablest 
platform orators of the day m the service of free 
trade, his bold and impassioned rhetoric greatly 
contributed to arouse and intensify public feeling. 
M. Guizot quotes his speeches as the most finished 
examples of oratory which the great conflict pro- 
duced. Their effect upon the vast metropolitan 
audiences to which they were addressed was 
electric. Fox also contributed by his pen to the 
success of free trade, and his Letters of a Norteieh 
Weaver. Boy were largely quoted and read. From 
1847 till 1863 he sat as an advanced Liberal for 
Oldham in. parliament, where his success was 
hardly equal to the oratorical promise of his plat- 
form and pulpit career. His best parliamentary 
speeches were upon the education of the people. 
One of the earliest contributor to the W estminstcr 
Beview, he edited for many, years the Ilonfhly 
Bepository, and published mahj' lectures, &c., col- 
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lected in the Memorial Edition of his wbrlcs (12 
vols. 1865-68). He died 3d June 1864. 

Fox Cliailliel, the northern portion of Hud- 
son Bay, washing tlie western sliores of Baffin 
Land, takes its name from Luke Fox, an English 
navigator, who was bora about 1585, e.xplored 
Hudson Bay in 1631, and died subsequent to 
1635. 

Foxe, John, the martyrologist, was bora of 
respectable parents in 1516, at Boston, in Lincoln- 
shire. At sixteen a fellow of Brasenose College 
brought him to Oxford, apparently as a private 
pupil. He seems to have attended Magdalen 
College School, and to have become an under- 
gi-aduate of Magdalen College. He took his 
bachelor’s degree in 1537, his master's in 1543, 
and was elected a fellow of Magdalen in 1538. 
He had already acquired a reputation by his 
Latin verses, but soon gave himself to the study 
of the Fathers, and of the theology of the Re- 
formers, with tlie result that he found his position 
among less advanced colleagues at Magdalen irk- 
some, and voluntarily resigned his fellowship in 
1545. For some time he was employed as tutor 
to the children of William Lucy of Chariecote, 
Warwickshire ; there he married early in 1547, 
and afterwards was engaged hj' the Duchess of 
Richmond as tutor to the children of her brother, 
the Earl of Surrey, who had been executed, 19th 
January 1547. During the reign of Maiy, for 
safety’s sake he retired to the Continent, and at 
Strasburg, Frankfort, or Basel met all the leading 
Reformers, including Knox, Grindal, and Whitting- 
ham. At Basel he was employed as reader for 
the press in the printing-office of Oporinus. He 
returned on the accession of Elizabeth, was 
pensioned by his old pupil, now Duke of Norfolk, 
and received, in May 1563, a prebend in the 
cathedral of Salisbui'y. He lived chiefly in 
Cripplegate, London, and often preached. For a 
year he held a stall at Durham. But he was pre- 
vented from further preferment by his conscienti- 
ous objection to wearing the surplice and other 
practices of the establishment. To his credit it 
must be said that he pleaded for religious tolera- 
tion when some Dutch Anabaptists were con- 
demned to the flames in London in 1575. He in- 
terceded for them ■with Queen Elizabeth and other 
peisons in authority, but without effect. He 
died in 1587, and was buried in London, in the 
chancel of St Giles’s, Cripplegate. Foxe published 
numerous controversial treatises and sermons, be- 
sides an apocalyptic Latin mystery play, called 
ChrisUis Tritimjdians (Basel, 1556). But the work 
that has immortalised his 'name is his History of 
the Acts and Monuments of the Church, popularly 
known as Foxe’s Book of Martyrs, the first part of 
which was published in Latin, in an octavo volume, 
at Strasburg in 1554, reprinted along with five 
other books at Basel in a folio volume in 1559. 
The first English edition appealed in 1563, in one 
volume folio. Sanctioned by the bishops, it lyas 
ordered by a canon of the Anglican Convocation 
meeting in 1571 to be placed in the hall of every 
episcopal palace in England ; and it went through 
four editions in Foxe"s lifetime, and numerous 
others since his death. Apart altogether from the 
vexed question of its historical value, it will survive 
as a noble monument of English. Foxe’s state- 
ments cannot be accepted as trustworthy evidence, 
if unsupported from other sources. His stoiy is 
doubtless substantially true, although his credulity 
and bitter prejudice hardly suggest critical capacity 
in the selection of his authorities. 

He was warmly commended by Strype (who 
came into possession of Foxe’s MSS.), 'UTiitgift, 
Camden, Bumet, and Thomas FuUer. Apart from 


FOXGLOVE 


FOXHUXTIXG 


Eoman Catholic critics, many of whose attacks 
are justifiable, Foxe’s exaggerations and want of 
historical precision have been best exposed by the 
Kev. Dr S. R. Maitland, in a series of pamphlets 
Issued between 1837 and 1842. The biography of 
Fo.xe, attributed to his son Samuel, and published 
in both Latin and English in the 1641 edition of 
the Acts, is certainly apocrj'phal, although it has 
formed the basis of numerous popular memoirs. 

The best edition is that in the ‘ Reformation ’ scries of 
the Ecclesiastical Historians of England, edited 63- E. R. 
Mendham and Josiah Pratt (8 vols. 1853 ct scq.), with 
Canon Townsend’s vindication, against the attacks of 
Eoinanists. 

Foxglove, a species of Digitalis (q.v.)._ The 
Common Foxglove (D. purpurea) is a native of 

Bj itain, and a familiar 
and conspicuous 01 na- 
ment in woods and 
fey hedgerows, its flower- 

3% ing stem reaching a 

Tti' height of fiom 2 to 4 

leet, or even more. 

«f It flowers from June 

to August. Both it 
and its 3vhite-floweicd 
variet}’ are fiequentl.v 
planted in gaulcusand 
shrubbeiies. Its Eng- 
lish name, the German 
name Fingerhnt 
( ‘ thinihle ’ ), and the 
botanical name Digi- 
tails ( Lat. digiMc, 
‘ the finger of a glove ’ ) 
refer to the form of its 
flowers. The foxglove 
3\as a favourite with 
j) the fairies, and was 

called in Ireland 
Fairy-cmi, and in 
"Wales Elf-glove, else- 
— Fairj’-fmgers, 

Fairy-petticoats. But 
theie seems no good 
giound for the attempt 
make out that fox- 
glove is a corruption 
of Folk’s-glovc, for 
Good-folk's Glove, or 
Fairy-glove. Another 
English provincial 
name is Fox-llugers. 

Foxlioiuid. On 
no breed of dog, with 
Common Poxglovo tlie possible exception 

[Digitalh purpurea). of the gi-ejliound, has 

the same care and 
attention been spent as on the modem foxhound, 
with the result that hardly any four-footed animal, 
certainly no domestic animal, combines in the 
s.amc degree speed and lasting qualities. This 
is iirob.iblv the result of a cross between the old 
southern liound and the greyhound, whicli com- 
bined the nose and tongue of' the fonner with the 
speed of the latter. ^Yhen the large u oods began 
to disajrpcar, and niorc ‘blood’ was used in our 
hunters, the pace of the hound uas found to be 
still too slow. The foxhound continued to be bred 
for speed, until now we have a hound possessing a 
dash wholly unknown to the original fo.xhound, 
and c.ap.able of getting away from a large field of 
horsc.s. Tire head of the foxhound should be large, 
deco throrrgh the muzrle, but without throatincs.s 
or hcarinc's; teeth, .strong and even; shouldem, 
oblique and muscular; back, short and stron"; 
legs with great bone jrcrfoctly straight in front; 
hocks, well let down behind; feet, round with 


Common Poxglovo 
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arched toes; ears, naturally long and graceful, 
but alwaj's ‘ rounded ’ or sliortened to prevent 
tearing xvhen working in coverts ; colour, white, 
with black or tan markings, sometimes to a great 
extent ; height, 22 to 24 inches. In addition to 
the necessarj' amount of speed the foxhound must 
possess staying porvei's of a high order, a good 
nose, and be ivithout a tendenc3' to ‘ babble ’ or 
‘ run mute ’ — i.e. to give tongue when not on a scent, 
or the opposite fault, to refuse to sjieak to a scent. 


; ” 11 ,: 










Foxhound. 

In breeding a pack of foxhounds the indiridual 
hound must not be considered, but the speed of 
the whole pack must be increased or reduced ns 
nece.ssity demands, so as to have the whole pack 
hunting together. 

Foxhunting* References to early foxhunt- 
ing prove no more than that the fo.x was hunted, 
though in a manner r-astly dillerent from that which 
obtains at the present day. Of details theie is 
a lack ; it will therefore be sufficient to cite 
81101413’ a few excerpts from antiquitj’ introductory 
to foxhunting as indulged in for amusement. To 
begin with, rve find that "William de Foxhiinte 
loiriicd after the six couple of foxhounds, 'IVilliam 
Blathenvick, two boys, and a horse to cany tlic nets, 
all of which constituted tlie foxhunting establisli- 
ment of Edward I. In the Bccords of the Cheese, 
‘ Cecil ’ mentions an old ti eatise on hunting, ascribed 
to Edmund de Langlej’, one of the sons of Edward 

111., 3vho began to reign in 1.327, in which the ' flbx ’ 
is enumerated as a beast of the chase. Richard 

11., whose reign commenced in 1377, granted per- 
mission, b.v charter, to the Abhot of reteiboioirgh 
to hunt the fo.x ; and at the beginning of his reign 
Ilenrj' IV. (1399-1413) confirmed to Henry tie 
Popliam ill fee his lands at Fariiiigdon, and granted 
him leave to have his biachcs for taking hares and 
foxes in the county of Southampton, Up to this 
time, however, arid for more than a couiilc of 
centuries later, the fox was not hunted in niodeni 
st3-le ; he was siinidj- liunted for cxtoniiination, and 
was driven into nets', or nrn to ground and dug out ; 
and ill Gervase ^larkham’s w ork, entitled Countrp 
Contentment, published in the year 1616, the fox is 
given onl,v inferior rank as a boast to be hunted ; 
wliije about 1639 Oliver St John, in a speech 
against .Strafi'onl, compared him to a fox, ‘ a beast 
of slinking flight,’ xvhose death might be eitconi- 
p.^ssed bj’ any means, fair or foul. Soon after this 
period foxhunting appears to have attained to 
CTcatcr digiiitj', and, at loa.st in f-onio patfs of 
Eiigland, to have become a distinct branch of sport. 
Thcophiliis, fourth Earl of Lincoln, who died in 
1667, hunted rotiiid .about Retford “, but his weie lio 
doubt staghound.s, the change to foxhounds taking 
place at a later period. Lr the fifteenth voluiiie of 
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the Sussex archreological collections there appears 
at page 74 an account of the Charlton Hunt ( now the 
Goodwootl) in Sussex. According to Mr Bennett, 
the writer of the article, the Duke of Monmouth 
and Lord Grey kept a pack of foxhounds which 
were managed by Mr. Roper, a native of Eltham in 
Kent, for some time prior to Monmouth’s abortive 
attempt to seize the crown ; and when that took 
place jMr Roper had to flee to France ; whence he 
returned on the accession of King 'William III., by 
which time the hounds, the management of whicii 
he resumed, had become the property of the Duke 
of Bolton and himself. Mr Roper died in the 
hunting-field at the age of eighty -four, in the year 
1715. The Duke of Bolton kept the hounds for a 
short time longer, and then made them over to the 
second Duke of Richmond, and they remained in 
the family till 1813 or 1815, when the fourth duke 
gave them to the Prince of Wales, and they became 
the roj’al staghonnds. At what precise date the 
Charlton Hunt was established is not loiown, but 
it was obviously prior to 1689, the year of ’SVilliam 
III. ’s accession. The Sinnington ( Yorkshire ) hounds 
are said to be the descendants of the Duke of 
Buckingliam’s pack, wliich hunted the old Hamble- 
ton country in 1686 ; udiile in 1698 Mr Boothby was 
hunting what is now the Quoin country. The 
Brocklesby (Lincolnshire)' were founded in 1713, 
though it is evident that the packs which then 
amalgamated were in existence earlier. In 1720 
Mr Bright was hunting the Badsworth country in 
Yorkshire ; and in 1730 Mr Thomas Fownes of 
Stapleford, Dorset, hunted there, and eventually 
sold his pack to go into Yorkshire. The famous 
Belvoir pack was founded by the third Duke of 
Rutland about 1740 ; as early as 1750 Mr Noel 
must have had the Cottesmore ; and in the same 
year Lord Sp.encer became first master of the 
Pytohley. Sir Thomas Gascoigne hunted a large 
district in Yorkshire, including what is now Lord 
Middleton’s country, about the year 1762, and 
about that time the fifth Dulre of Beaufort changed 
from staghound to foxhound. In the middle of the 
18th century, too, foxhunting was carried on in 
the New Forest by Sir Philip Jennings ; and in 1757 
a certain Sir John Millar sold his hounds to the third 
Duke of Richmond, but in what part of England 
Sir John hunted cannot be discovered. Mr Gobsall 
had kennels at Bermondsey in 1750, and hunted a 
great deal of Surrey ; while about the same time 
Mr John Elwes, the miser, kept hounds at Stoke, 
in Suff'olk, and, in the exercise of the rigid economy 
which he always practised in connection with 
everything save the purchase of his horses, com- 
pelled his huntsman to discharge, in addition to the 
duties of the kennel, those of valet, cook, cowman, 
and farm-hailiff. 

Of the details of the majority of the above-men- 
tioned packs little is knovra beyond the fact that 
they existed. Occasionally passing mention is 
made of them in the papers of the date ; and, if the 
ihaster happened to be a man of more than ordinaiy 
note, his liunting establishment was mentioned in 
connection with iiis biography. Moreover, in early 
times hounds were kept in an unpretentious sort of 
way, and were probably deemed no more worthy of 
record than the possession of a brace of greyhounds 
or a small kennel of pointers or setters for shooting 
purposes. It was not until the first number of the 
Sporting Magazine made its appearance in October 
1792 that a publication chiefly corifined to sport- 
ing matters existed, and by that time fo.xhunting 
had increased in importance ; there was scarcely a 
quarter of England at the close of the last century 
which was not hunted over, though the several 
countries were of far greater extent than at present. 
To give a few instances : the Brocklesby country 
at first took in not only that portion of Lincoln- 


shire noiy hunted by Lord Yarborough’s hounds, 
but the district afterwards occupied by the Burton, 
Southwold, and Blankney as well. 'The Berkeley 
countiy extended from Bristol to London ; the 
Gottesmore comprised a great deal more of 
Leicestershire than it does now ; and the Duke of 
Beaufort hunted from Badminton to Chipping 
Norton, in Oxfordshire, where he had outlying 
kennels. Of the above-mentioned packs severiu 
have preserved an unbroken existence from the 
time of their foundation down to the present day. 
Among them are the Duke of Beaufort’s, the 
Belvoir, the Cottesmore, the Brocklesby, Lord 
Middleton’s, the Sinnington, the Badsworth', Quoin, 
Pytehley, New Forest, and Surrey ; though in some 
cases the names under which they now figure on 
the list did not attach till a later period ; while 
in other instances the change in the boundaries 
and extent of various hunts has been so great 
as to preclude us, on the score of accuracj^ from 
saying that they _ ever had a common ancestor. 
It would be an injustice to the sporting spirit 
and liberality of masters past and present to 
omit mention of the fact that from the earliest 
times many packs have been kept up at the sole 
cost of the owner, the Duke of Beaufort’s and the 
Belvoir standing out as special examples of 
generosity and unselfishness. Two Sir Watkin 
Wynns have found their friends and neighbours 
in gratuitous sport ; and when the late Lord 
Middleton in 1861 found it necessary to ask the 
country-side to assist him with a subscription, 
he stated that his family had expended nearly 
£100,000 in maintaining the pack. The Blackmoor 
Vale is another hunt to which no one has been 
asked to subscribe, and the Fitzwilliam pack was 
for a long time kept up free of cost to its followem, 
just as Earl Fitzwilliam’s are now. The majority 
of packs, however, are maintained by subscription, 
the money contributed being expended in the pur- 
chase and keep of horses, wages of hunt-seivants, 
helpers, and kennel-men, keep of hounds, and, in 
hunts in which breeding is not carried out on a 
sufficiently large scale to maintain the strength of 
the kennel, in the purchase of hounds. Coverts are 
also rented, and the damage caused by foxes to 
poultr3' i® made good ; but for this purpose there 
is usually a speciM fund, called the ‘ poultiy fund. ’ 
The cost of keeping up a pack of foxhounds in good 
stjde may be roughlj' set down at about as nianj’ 
times £600 as a jiack hunts in a week — e.g. a two- 
daj's-a-week pack would cost about £1200 ; £1800 
would be needed for one hunting three daj’s a week, 
and so on. But no hard and fast line can be drawn, 
because in some hunts the above estimate is not 
reached, while in the maintenance of others it is 
lareely exceeded. 

’The subdivision of countries, consequent upon 
the multiplication of packs of hounds, has neces- 
saiilj' enabled pereons living at such places as 
Ru^bj', Cheltenham, Oxford, or Melton Jlowbraj' 
to hunt with several packs of hounds ; and, as 
pretty nearlj' eveiy countiy has its good and bad 
side, the result often is that the same faces are 
seen out with each of the packs on the good daj's. 
Then again railwaj's convej' persons from con- 
venient hunting dentres and from towns at com- 
parativelj' small cost, so that in one way and 
another fields sometimes attain to such proportions 
as to threaten sport and to cause infinite damage 
to those whose land is ridden over. In the 
Whaddon Chase Hunt (Mr Selby LoM-ndes’s) it has 
long been the custom to expect everj' one coming 
out with the hounds to contribute at least £25 ; 
but so far as those living beyond the confines of the 
hunt are concerned the Essex were, it is believed, 
the first to legislate. In 1886 a rule was passed 
providing that everj’ stranger should subscribe at 
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least 30 guineas to tlie funds ; and in the course 
of tlie season 18SS-89 tlie coniniittees of the Bicester- 
and Pytchley hunts enacted that all not living in 
those countnes or in the iinmediate neighbourhood 
siionld subscribe a ininiinuin of £25 ; and these 
examples will iro doubt be largely adopted in the 
future in countries -which attract strarrgers. 

At tire conrnreucenrent of the season 1S8S-S9 
there were in England 154 packs of foxhourrds ; in 
Scotland, 9 ; and in Ireland, 17. Exchrsive of 
those which had not been entered, there were 11,612 
hounds in England, 584 in Scotland, and 1166 irt 
Ireland ; and tiro number of Irrrnting fixtur es in 
each week were : in England, 447 ; in Scotland, 
25; and in Irelatrd, 44. If, then, each of. these 
days be estimated to cost £600, as an appr-oxinrate 
waj- of arriving at the total expenditure, it will 
be found that masters of hounds in England 
spend, roughly speaking, £268,200 ; in Scotland, 
£15,000 ; and in Ireland, £26,400. To these large 
sunrs must bo added the anrount expended on rent, 
stabling, horses, forage, harnessmakers, black- 
smiths, ,arrd others by those who follow the differerrt 
packs of hotrnds, and it will tlren be seen that fox- 
Iruntirig cartses the circirlation of a gr-eat deal of 
money, while it also finds employment for a large 
number of nren in the c.apacities of hunt-servants, 
feeders, and helpers in the stables. 

IVlien hunting fir-st came to be regarded as an 
amtibenrent for country gentlemen, the hoittrds rrret 
early in the nromin", soon after daylight in fact, 
aitd found their fox by tracking him to his kennel 
by means of his ‘di-ag’ — that is to say, the line he 
had taken in the small hours of the mornirrg on 
retur-ning frottr his search after food ; and this etts- 
torn still obtaiirs irt some of the moorland countries 
like those of the CoirLstoir and Bordet- hunts, 
whore hounds hunt over open ground, and where 
there are scarcely anv regular coverts for foxes. In 
coujitrios like these rt might take two or three days 
to find a fox in the ordinary wa}- ; but as the pack 
traver.-e the open in the morning thoj' generallj’ 
come across the drag, which they hunt until they 
come up to their game. In nrore fashionable hunts, 
however, the hour of nreoting is at 10.30 or 11 
o’clock, and the hotuids arc at once taken to draw 
the various woods, spinnies, or gorses of the dis- 
trict, whither the fox will have retired after liis 
night’s prowl. lYhen he is found, the time which 
elapse-s before he ‘ goes away ’ depends partly upon 
the sire of the covert, and partly upon Ills own 
inclinations. 'When, however, "ho does break 
-covert ho is allowed to travel some little distance 
before the whipper-in, or whoever may h.appen to 
ACC him, announces the fact by hallooing, the 
reason being th.u if ho were not "permitted to get 
some little way from the covert tlic noise would 
certainly cause him to turn back again. Tlie 
huntsman and lionuds with all speed make their 
w.ay to the .=pot whence the halloo proceeded, and 
wlial subsequently liappen.s is to a great o.xtont a 
niaU<;r of chance. There are scverarcircumstances 
which combine to bring about a bad run. The first 
i.s the alisence of scent ; and of the laws wliicli 
govern scent we know no more to.day than our 
pandfathers did. It frequently happens tlmt 
hounds will nin well in the morning, and cannot, 
in loxhnnting jiarlanco, ‘ nm a y.ard ’ in the .after- 
noon, or vice vers/r; while sonictime.s scent fails 
suddenly in the coiuse of a nm. On d.ays which .ap- 
pear higlilv favom-able for hunting hounds are often 
unable to follow tbeir fox ,- and, jocrcwitm, excellent 
runs are often cnjoycvl under wliat would seem to 
lie bigbly adverse conditions. The poet wlio avrote 
* a southerly u-ind and a cloudy sky iTTOcl.aim a 
bunting moroing ’ could not hare been n practical 
tnxlinnter, .as in almost every- countiy in the 
. 4.uited luiigilom sport is best when the wind lia.s 


some east in it. Secondly-, the fox may ‘ run short,’ 
as it is termed — tliat is to sayy instead of_ at once 
making for some distant point", be may be ignorant 
of all except the country immediately surrounding 
the covert in which he wa.s found, and may keep 
turning and twisting, with the i-esult that the 
hounds are often bafiled. Or, again, the fox may 
be headed and turned back into the mouths of the 
hounds ; while another fniitful cause of bad sport 
is the overriding of the bounds by the field. 

A hunting establishment comprises, in the fimt 
place, the master; or, if it be found impossible 
to induce one gentleman to undertake the duty, the 
' bunt is managed by a committee. Next comes the 
iiuntsman, who may be either a jirofessional or an 
amateur ; in the latter case he is almost invariably 
the master. 'When an amateur hunts the hounds, 
tlie fii-st whipper-in usually discharges the duties of 
kennel huntsman — that is to say, he supervises the 
management of tlie pack in kennel. Soiiic packs 
have one whipper-in, othei-s have two. MTth a 
few packs there is a third hunt-servant, whose duty' 
commonly- consists in riding the master’s or Imnts- 
nmn’s second hoise. In addition to tlie above tliero 
are fcedci-s, a stud-gi-oom to supervise the stable, 
and the helpere who do their work under him. In 
former times an earth-stopper or two was on the 
stren"tli of every hunt, but the modem jiracticc is 
to delegate tliis duty to the gamekeepere on the 
diflerent estates, .anil they' are paid a stipulated 
sum, usu.ally £1 or £1, 10s., for each fox found in 
the coverts of whicli they' have charge; hut this 
reward is forfeited should tlie fox get to ground in 
an earth or hole wliich ought to have been stopped. 
The earth-stopping takes place in the .sjiiall hours 
of the moi-ning, wliile the fox is abroad in quest of 
food. Notice is sent to' the gamekcepei-s a few 
days in advance, and so much of the country is 
stopped as is considered likely to suffice for the 
day;’s draws. The time for cub-bunting varies in 
dillerent countries, and is governed by tlio time of 
liarvcst. In the couise of Seiitcmber, however, all 
packs make a commencement, and regular foxhunt- 
ing dates from about the 1st of N ovcnuicr. In soinc 
countries the season Ls prolonged into May, but in 
the majority of places the farmers are glad to seo 
hounds confined to Iccnnel after tlie end of March. 

jUtliougb the United Kingdom is tlio chief home 
of foxhunting, the sport is followed witli flic 
utmost zeal in other quarters of the globe. In 
Montreal a pack have preserved an nnbroken exist- 
ence since 1826 ; in JManitoba Englislinicn have 
introduced their favourite sport ; and in Florida a 
new departure is taken by foxlinnting by moon- 
light. At tile Cape and in Becbuanaland jiacks of 
foxlionnds have been establi-slied. In New Ze.alaud 
is a pack which hunt foxes and mn a drag ; military’ 
enterprise lias transplanted foxhunting to iVlcx- 
andria and Cyprus ; and wolf-liuntliig is pursued 
in Dakota, In India the Peshawur Vale hounds 
arc as famous as the Quom or the Belvoir in Eng- 
land ; the Mahai-ajah of My-sore devotes no little 
attention and money to the maintenance of a pack 
of hounds ; the Ootaenmnnd hunt is a next-door 
neighbour ; while tlio Dhariwnl jinck pui-buc tlic 
jackaL 

Seo -ivorku by ‘Kiinrod’ (1837; newed. 1871); lind- 
cliiTe (1839; new cd. 1874); ‘Scrutator’ (lS(i5); ‘Stone- 
henge’ (new ed. 1876); and that in the Badminton 
Library on Jftinlinrj (1885), by tlio Duke of Beaufort and 
llowbraj' Morris. 

VoK Iiicliaii.8, a turbulent North American tribe 
of the Algonquin faiiiily, proiiiiiiont in tlic wars of 
tlie ISlli century’, when its warriors sided nUoruatcly 
with the Erencli and English. They- also appeared 
as allies of the Englisli in tlie war of 1812-14. 
A numlier now fanii lands acquired by jnirclmso in 
Iowa ; hut ino-^t of the tribe arc settled, with the 
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kindred Sacs, on a resen’ation in Indian Temtory, 
between the Canadian and Arkansas rivers. 

Fox Islands. See Aleutian Islands. 

Fox River, the name of two streams rising in 
"Wisconsin. (1) The Fox Eiver, or Pishtaka{220 
miles), flows south to Aurora, then south-west to 
the Illinois, which it enters at Ottawa. — (2) The 
Fox River, or Neenah, after a tortuous hut genei-- 
ally north-east course of about 250 miles,, falls into 
Green Bay in Lake Michigan. It is divided into 
two sections by Lake Winnebago, the upper one 
being connected by a canal with the AVisconsin, so 
as to link together the Mississippi and the Great 
Lakes. 

Fox-sliark, or Theesher (Alopecias vitlpes), 
the commonest of the larger sharks occasionally 
seen off British coasts. It is the only species of its 
genus, and is widely distributed in the Atlantic 
and Mediterranean, also occuiring oft' California 
and New Zealand. It is much smaller than the 
basldng shark {Selac/ie maxima), but attains a 
length of over 12 feet, of which half goes to the , 
enormously elongated upper lobe of the tail, to the 
length and splashing activity of which the fish 
owes its names. The pectoral limb and the first 
dorsal fin ai'e large ; the snout is conical ; the mouth 
and gill-apertures are moderately wide ; the teetli 
are triangular and not serrated ; the skin is bluish 
above, flesh-coloured below. The fox-shark follou’s 


catching the public taste because of their handv 
size and suitability to the house, soon became 
the most popular breed of the day. The wire- 
haired fox-terrier was not exhibited in public until 




Fox-shark (Alopecias vxilpes). 

shoals of herrings, pilchards, and the like, threshing 
the- water with its tail as it swims round its_ victims, 
which it destroys in great numbers. In spite of its 
size it is not dangerous to man, and Giinther says 
that stories of its attacking large Cetaceans are 
eiToneous. The flesh is said to have a salmon 
flavour. See Shark. 

Foxtail Grass! a genus of Grasses, 

of which some species are much valued, particularly 
the Meadow Foxtail Grass (A. pratensis). This is 
one of the best meadow and pasture grasses of 
Britain, but does not arrive at full nerfection till 
the' third 5 ’ear after it is sown. It bears mowing 
well, and is reckoned a good grass for laums. This, 
with Sweet A^’ernal Grass, is the earliest of British 
meadow grasses ; it bears drought well, and thrives 
under trees. The Jointed Foxtail Grass (A. geni- 
culatus), -with an ascending culm bent at the joints, 
is veiy common in moist places, and cattle are 
fond of it, but it is a small gi'ass. Tlie Slender 
Foxtail Grass (A. agrestis) is an annual or biennial, 
of little value, although occasionally soum on verj- 
light sandy soils. See Grasses, Pasture. 

Fox-tciTicr. The origin of the fox -tender is 
somewhat obscure. From the earliest days of hunt- 
ing a small dog has been used to follow the fox to 
its eai-th, but it_is difficult to say when this dog 
became identical rrith the modern fox-terrier. _ The 
-terriers which ran with hounds until the middle 
of the centmy were of all coloui-s and coats ; their 
ownere, acting on the adage ‘ handsome is as hand- 
some does,’ bred solely for work and not for appear- 
ances. The white terrier with hound marldng being 
found mo.st suitable, it was bred with care, and 
became a distinct breed. Some smooth fox-terriers 
were exliibited about the year 1S65, and, speedily 
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the year 1872, the breed having a class set apart 
for it at Glasgow in that jmar. As the coat of 
this variety of the fox-terrier requires some atten- 
tion, especially when kept for exhibition, it is 
not so common as the smooth section, though 
rapidly increasing in popularity. The chief points 
of the fox-terrier are : head, long, flat, rather 
naiTOw, but with powerful jaws and teeth ; ears, 
small, A^-shaped, and drooping forward ; nose, 
black ; eyes, small ; back, short and strong ; tail, 
generally cut short, set on high, earned gaily ; 
fore-legs — an important point — must be straight, 
showing no ankle, good bone ; hind-legs, rather 
straight, with long and powerful thigbs ; feet, 
round with arclied toes ; colour, white with black 
or tan markings— a point of little impoi-tance ; 
weight, not more than 17 lb. ; coat, in the smooth 
variety, short, hard, and dense ; in the rough 
variety it should be half-an-inch long, but without 
any silkiness. The expression of the fox-terrier 
should be keen and hard, full of life and fire. 
Though the fox-terrier should not be quarrelsome, 
he should be ready to face anything in the way of 
his legitimate work. He is unequalled as a com- 
panion ; and, as manj' fox-terriers have been kept 
for generations merely as companions, soft and 
degenerate specimens of the breed are common. 
But a genuine fox-tenier is of a bright and cheerful 
disposition, a splendid vermin-killer, fast enough 
to hunt, and small enough to enter an earth. See 
E. B. Lee, History of the Fox-terrier (1889). 

Foy, M.-tXBlILlEN Sebastien; French general, 
was bom at Ham, 3d February 1775. During the 
early wars of the Eevolutionaiy period he served as 
an artillery offieer in Belgium, and on the Moselle 
and Rhine, till by 1800 he had risen to the rank of 
adjutant-general. In 1801 he commanded a brigade 
during the Italian campaign, and in 1805 a division 
of artillery in the Austrian campaign. Two years 
later Napoleon sent him to Turkey to assist Sultan 
Selim against the Russians and British, and his 
defence of the Dardanelles obliged Duckworth, the 
British admiral, to retire with lo.=s. From ISOS to 
1812 he commanded, as brigade-general, in Portugal 
and Spain, and was present at all the battles of 
the Pyrenees, being dangerously wounded at Orthez 
in ISIJ. In 1815 he was again wounded at AA'ater- 
loo, where he commanded a division under Nej'. 
In 1819 he was elected deputy by the department 
of Aisne. In the chamber he was the constant 
advocate of constitutional liberty, and distinguished 
himself particularly by his eloquence in opposing 
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tlie war against Spain in 1S23. Foy died at Paris, 
Xoveniber 28, 1825. Madame Foy published in 
1827, from her husband’s papere, a Histoire dc la 
Guerre da la Pininsxdc. In the previous j’ear 
appeared his Discours, with a biography by Tissot. 

Foyers, a stream of Inverness-shire, running 9 
miles 'northward and falling into the east side of 
Loch Ne.=s, nearly opposite Mealfoun’onie and lOJ 
miles RE. of Fort Augustus. During the last 
IJ mile of its course it makes a total descent of 
400 feet, and fonns two magnificent cascades, 40 
and 165 feet high. The lower, called specially The 
Fall of Foyers, is one of the finest in Britain. 

Foyle, Lough, an inlet of the Atlantic, on the 
north coast of Ireland, between the counties of 
Londonderry and Donegal. It is 15 miles long, 

1 mile wide at its entrance, and 10 miles broad 
along its south side ; but a great part is diy at low- 
water, and its west side alone is navigable. Vessels 
of GOO tons ascend the lough, and, as far as Dei-rj', 
its principal tributaiy the Foyle, which, formed 
near Lifford by the confluence of the Finn and the 
Moume, has a north-north-easterly coui-se of 72 
miles. 

Fra Aiigclico. See Angelico. 

Fra ISartoloininco. See Bartolommeo. 

Fracas'toro, Girolamo, an Italian physician 
and poet, famous for the univei-sality of liis learn- 
ing, was born at Verona in 1483. At the age of 
nineteen he was appointed professor of Logic in 
the university of Padua. _ He afterwards practised 
successfully as a physician, and it was by his 
advice that the Council of Trent moved from Trent 
to Bologna to avoid the plague. Some yearn before 
his death, which occurred at Casi, near Verona, 
on 8th August 1553, Fracastovo abandoned medi- 
cine for Icttci-s, and became intimate with some 
of the loading scholars of the age. The chief of his 
numerous wntings are : Syphilidis, sire dc Morho 
Gallico, Libri Tres (1530; Lend. 1720); De Vitxi 
Temperatura (1534); Hoinoccnlidcorum sivc dc 
Slcllis Liber (1535); and Dc Sympathia ct Anti- 
patbia Feruni (1540). His collected works ap- 
peared at Venice in 1555, and his poetical works 
at Padua in 1728. 

Fr.acllon, In Aritlmietic, when a unit of any 
kind is divided into any number of parts, each is 
termed a fraction of the whole unit — e.g. one foot 
(lineal measure) is divided into inches; one inch 
is thus a fraction of one foot. The usual notation 
employed _ to denote the value of a fractional 
quantity is to jilaco under a liorizontal line the 
number of equal iiarts into whicli the whole unit 
has been divided ; above the line is placed the 
number of tliese parts actually contained by tlie 
fraction. The former number is known as tlie 
deuoininator, the latter as the numerator of the 
fraction. Tims, 7 inches is expressed as the fraction 
of one foot by jL. Quantities cxjircssed in this 
way are termed vulgar fractious ; they are jiropcr 
or improper according as the numerator is less or 
greater than the denominator; and when the- 
numerator and denominator liavc no common 
factor tlic fraction is said to be in it* lowest terms. 
■\Vhen the denominator is 10, or a power of 10, the 
miantity is termed a Decimal Fraction (q.v.). 
In .'Vlgehra the term fraction, while including tlie 
sense of tlie nrithnietical definition, is gcnernllv 
uscil to moan that nny quantity aflectcd bv it is t'o 
bo multiplied by the numerator and divided by the 
denominator. The_ addition, subtraction, miilti- 
phcatiqn, and division of fractions are perfonned 
accqnling to mlc.s wliich .are practicallv the same 
Isith III arithmetic and algebra. Such' nilcs will 
be found in any competent text-book on these 
subject-'. 


Continued Fractions. — ^Imy expression of the 
fonn a -f ^ ^ 

c -f- 1 

d -1- &o. is termed a continued 
fraction. This expression is usually for conven- 
111 

ience abbreviated to a -1-7—; r Such 

b ■¥ c + d + 

fractions may be terminating or non-terminating. 
A series of quantities which successively approadi 
towards tiie actual value of such a quantity are 
termed successive convergents to the value of the 
fraction ; thej' are alternately smaller and greater 
than its actual value. Such a series for the frac- 
tion above given is : «, « -t- y, n + , , ; i &c. 


Vanishing Fractious.— When, by giving to one of 
the terms in a fractional algebraical expression a par- 
ticular value, both the numerator and denominator 
become zero, the expression is said to bearwiis/i- 
ing fraction. Such is the case in the quantity 

- 1 . . ^ 

when a; = 1 ; and in ,■ , . , ’ 

a- - 1 Vn + X - vn - x 

when a; = 0. But in the first case, by dividing 
botli numerator and denominator by x 1, the true 
value of the expression is a: -t- 1, which is equal to 
2 when a: = 1. In the second example, by multiply- 
ing ab ove an d be low b y the complementary surd — 
viz. \/a + X + Va - x, the fraction becomes equal 
to \ia, when x = 0. Such methods for finding the 
tnie value of vanishing fractions are all more or 
less tentative. For a general process by which 
their value may be found, reference may be made 
to Williamson’s Differential Calexdus, chap. iv. 
See also article Limits ('I'iieory of). 

Fractures, in Surgery, are classified in 
several difl'erent w.ays. As regards the fractured 
bone itself, it may be merely broken acros.s, 
either transversely or obliquely, the commonest 
injury; or broken into several pieces (com- 
minuted fracture) ; or only cracked [fssured 
fracture, the most usual fracture of the skull); or 
partly Inoken, partly bent (grccnstick fracture, 
occurring in the bones of the limbs in children) ; or 
one part of the bone may be forcibly driven into 
the other (impacted fracture). But the most 
important cla.ssification of fractures is concerned 
with their relation to the surrounding parts. In 
a simjdc^ fracture there is no wound of tlic skin 
communicating with the fracture ; in a compound 
fracture there is such a wound; in a complicated 
fracture tliere is some other injurj' (e.g. a llcsh- 
wound not communicating witli tlie fracture, a dis- 
location, a rupture of a Targe blood-vessel). The 
distinction between simple and comnouiid fractures 
is of .special importance, as tlie latter are verj' 
much more serious than the foniier, chielly on 
account of the risk of pj-.-eniia or soptic.x-mia, and 
their repair much more tedious; tliougli the 
dangers attending tliem have much diminished 
since the introduction of the antiseptic metliod. 
Sec Antiseptic Surgery. 

Fractures are most common in the long bones of 
the limbs, particularly the collar-bone, the radius 
just above the wrist, the thigh-bone, and the fibula. 
They are rather Ics.s frequent in’ children than in 
nduft.s, and much Ic-ss in women than in men. 

Causes of Fractures. — Tlie pralisposing causes 
which remfer bones specially liable to fracturcqn.ay 
be local — e.g. necrosis or tumour aflccting a single 
bone, or general — e.g. cancerous cachexia, tlio 
di.scn.scs c.alled niollitics and fragilitas O'-'-ium, and 
old ago, all which render the lioiies generally less 
able to bear a strain. There is one predisposing 
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cause to fracture fortunately now but seldom seen 
— viz. scurvy. Not only did it make the bones 
brittle, but, as was seen in Lord Anson’s expedition, 
which was manned chiefly by pensioners, old frac- 
tures again became disunited. The ■ immediate 
cause may be either external violence or mitsetdar 
action. The external violence producing a fracture 
may be either direct or indirect. In the former 
case the bone yields at the point where the force is 
ajpplied, and there is always more or less bruising 
of the adjacent soft parts by the body' which causes 
the fracture — e.g. when a limb is broken by a 
heavy wheel passing over it, or a stone falling 
upon it. In the latter case the bone gives way at 
some 'point between two opposing forces, and 
the adjacent tissues are not injured except by 
the broken ends of the bone — e.g. when a' 
person falls upon his hand, and the radius or 
humerus gives way. The worst fractures are thus 
in general those produced by direct riolence. 
Muscular action not unfrequently leads to the 
fracture of bones into which powerful muscles are 
inserted, particularly the kneecap, by simply 
tearin" them asunder. The subject of the injury 
may tlien fall, and attribute the accident to the 
fall, whereas the reverse is the case. A medical 
man some years ago awoke with a fit of cramp, and 
almost immediatdy his left thigh-bone broke with 
a snap. It reunited in the usual time. 

Symptoms of Fracture. — Fracture of a limb is 
attended by pain, swelling, and loss of power; but 
these do not suffice to distinguish it from other 
forms of injury. Deformity other than swelling 
(shortening, angling, or unnatural rotation of the 
injured limb), abnormal mobility at the seat of 
injury, and- a rough grating sound and feeling 
(called crepitus) when the limb is so moved as to 
rub the broken surfaces together are the most 
satisfactory evidences of fracture. The patient, 
moreover, may have observed the sound of the 
break when the bone gave waj^. But in a case 
where fracture is srispected the investigation of it 
should be deferred till the patient has been placed 
where he is to be treated. 

Repair of a Broken Bone. — The immediate result 
of a fracture is considerable extravasation of blood 
into the tissues around it, from the blood-vessels 
torn across by the injury. It is not quite certain 
whether some of this blood takes part in the heal- 
ing process ; most of it at all events is simply 
absorbed. But during the daj’s following the 
fracture slight Inflammation (q.v.) of the wounded 
tissues takes place, and inflammatory lymph ( here 
called callus) is thrown out between and around 
the broken ends of the bone. Slow organisation of 
the callus takes place, and in from three to six 
weeks it is usually converted into bone, firmly 
cementing the fragments together. In man, when 
the fracture is set in good position, there is generally 
little more lymph ett’used than suffices to restore 
the natural outline of the bone ; but in animals the 
break is geiierally ensbeathed in a large mass of it, 
called provisional callus, which steadies the bone 
till the 2)ermancnt callus between the ends of the 
bones has become ossified ; then the provisional 
callus, being no longer necessary, is absorbed. 

Treatment of Fracture. — When a fracture has 
taken place it is important that there should be as 
little disturbance as possible of the injured part till 
it is to be finally adjusted bj’ the surgeon. Many 
simple fractures, especially of the lower limb, are 
made compound by ignorance or carelessness on the 
part of the injured person or of officious onlookers. 
The injury should therefore be attended to first on 
the spot where it has been received ; the limb 
should be fixed by handkerchiefs or strips of cloth 
to anything at hand firm enough to keep it 
temporarily steady (a .walking-stick, rifle, broom- 


handle, &c. ), or, in the case of the lower limb, to the 
other leg. When this has been done the patient 
may more safely be removed to the place where he 
is to remain during treatment. 

_ The object of the surgeon in settina a fractured 
limb is to place the fragments as nearly as possible 
in their natural relation, and to retain tliem firmly 
in this position during healing. The first end is 
attained by extending the broken limb and mould- 
ing it with the hands ; the second is opposed by the 
action of the muscles of the part which, pricked by 
the broken ends of bone and stimulated into pain- 
ful spasms, tend to restore the defoimitj'. Their 
action must be counteracted by the adjustment of 
some form of ^lint or external rigid apparatus to 
the limb, differing in material, shape, and method 
of application according to the seat of the fracture. 
Splints are usually made of wood, pasteboard, or 
gutta-percha, and fixed on by straps or bandages ; 
but in some simple fractures, especially of the 
lower limb, it has been found sufficient to encase 
the injured limb in a bandage impregnated with 
some material which will harden on drying and 
form a shell for it (starch, salicylate of soda or 
‘ water-glass,’ plaster of Paris ) ; in this way the 
patient’s confinement to bed may be much 
shortened. 

Treatment of fractures may lead to an unsatis- 
factory result in either of two contrary ways : when 
the vitality is low, or the treatment has not secured 
perfect rest of the broken bone, it may become 
united merelj' by fibrous tissue instead of bone, 
leaving a flail-like useless limb {unvnited fracture, 
or false joint) ; or, when rest has been too long and 
continuous, the healing process may not merely 
reunite the bone, but li.x the surrounding tendons 
and ligaments by fibrous adhesions, leaving more 
or less obstinate stiffness of the neighbouring joints. 
The former is in general more apt to occur in the 
shafts of the long bones, the latter close to their 
ends, and the treatment must be modified accord- 
ingly- 

Fractures of the bones of the head and trank are 
dangerous more on account of the risk of laceration 
of the important organs enclosed by them than 
because of the injury to the bones themselves ; and 
in general any attempt to ‘set’ such fractures is apt 
to do more harm than good. Means must simply 
be taken to keep them as much at rest as possible. 

Fra Dia'volo, properly Michele Pezza, a 
celebrated Italian brigand and renegade monk, 
bom at Itri, in the Terra di Lavoro, in 1760. Of 
plebeian origin, he at first followed the trade of 
stocking-weaver, then entered the Neapolitan 
armjq and subsequently the sendee of the pope; 
finally he abandoned militai'j- life and became a 
monk, but, being expelled for misconduct, withdrew 
to the mountains of Calabria, where he headed 
a band of desperadoes, whose strongholds lay 
chiefly along the frontier of the Terra di Lavoro. 
Pillage, bloodshed, and atrocious cruelties sig- 
nalised his career. For yeare he evaded the pursuit 
of justice by retiring to his haunts amidst moun- 
tains and forests, and skilfully defeating, with 
much inferior numbere, all the armed forces 
despatched against him. He became at length 
known among tlie peasantry of the neighbour- 
hood as Fra Diavolo. On the advance of the 
French into the Neapolitan state.s, along with 
his band he warmly espoused the royal cause, 
and in return they were not only pardoned and 
reinstated in civil rights, but promoted to the grade 
of officers in the royal army. Fra Diavolo himself 
becoming colonel. In 1806 he attempted to excite 
Calabria against the French, but was taken prisoner 
at San Severino, and was executed at Naples on the 
12th November. The opera of Auber has nothing 
in common with Fra Diavolo but the name. 
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FrnKJl. tovn of Spain, on the Cinca, _C3 
mi!e.-i ESE. of Saragossa, the centre of a Jistrict 
famous for a varietj’ of small green figs, avhich are 
(hied before being consumed. Here, in 1134, the 
Moors defeated AJfon.so 1. of Aragon. Pop. 6761. 

Fragaria. See Straavberuv. • 

Fragonard. JeA'x Hoxore, painter, avas horn 
at Gra-sse in 1732. He studied under Chai'din and 
Boucher; and, entering tlie academy schools, gained 
the ‘prixdeRome’in 1752. In Italy— -n-hich, later, 
he revisited — he was influenced mainly hj- the 
works of Tiepolo, the last of the great I^enetians ; 
and he executed many illustrations for Saint-Non’s 
Voyage dc Naples ct dc Sicilc. Returning to 
France, he in 1765 received 2400 francs from Louis 
for his ‘ Callirrhoe,’ commissioned for repro- 
duction in Gobelins tapestry ; then he ceased to he 
academic, and began to be pei-sonal, to follow his 
true bent — helped to he most hiinself by the art of 
Venice and by the .art of Rubens. He p.ainted, 
with a loose touch and luscious colouring, genre 
pictures of contemporary life, or of scenes which, 
however titled, drew their inspiration from present 
actuality, from luimanffj' seen and observed by the 
p.ainter himself. To these his ardent and sensuous 
southern temperament g.avo both force and charm. 
Ho is also known by liis landscapes. He is well 
represented in the Couvre, most typically in its 
La Gaze collection by such works .os ‘Bacch.ante 
Endomiie’ and ‘ La Chemise Enlovco.’ He died in 
P.aris, 22d August ISOG. 

Fi*ainl)ocsia. See Yaw.s. 

Frame, in Gardening, a term usually applied to 
mov.alde structures used for the cultivation or the 
.sheltering of plants. The most common form is 
that of the ordinaty hotbed frame, which is a rect- 
angular box of .any convenient dimensions covered 
with glazed sa«hes ; hut they are made in many 
forms, according to fancy and the purpose for Avhicli 
they are p.articularly required. 

Frainiiigliain, a post-village of Jl.assachusetts, 
on the Sudbury River, 24 miles W. by S. of Boston 
by rail. The townsliip includes Saxonville and 
South Framingham, with manufactures of blankets 
and straw goods. Pop. (1SS5) 8275. 

Frainlingliain ( ‘ strangei-s’ town’), a market- 
town of SulVolk, 22 miles NNE. of Ipswich by a 
branch line. It consists of a spacious market-place, 
witli a few streets branching ofT irregul.arly, Tlie 
fine flint-work church, re.storcd in ISSS-Si), h.os a 
tower t)0 feet high, and contains several noble altar- 
tombs of the Howards (the third Duke of Norfolk, 
the poet Earl of Surrey, &c.). Separated by the 
Mere from the rcd-hrick Albert middle-class college 
(1804) rises the great Edwardian c.asllc, reduced in 
1650 to a mere shell, but retaining its thirteeir 
square towers. The stnmghold sitcce.ssively of 
Bigods, blowhrays, and Howaials, it was Queen 
Mary’s refuge after E<lw.ard VI. ’.s death. Pop. 
251S. Sec Ilaivc.s’s History of Framlingham ( 1798). 

Franc, a French silver coin which forms the 
unit of the French monetary svstem. Introduced 
into Franco Glh M.ay 1799, it was e.\tcnded to the 
oUicr countries comprised in the Latin union — 
viz. Belgium, It.aly, and Switzerland bv the con- 
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is coined of silver, iV-.’i; fine, and weighs five 
grammes, if.s value being about 9V1. Eimlish 
monev, or 19 cents of L nited St.atcs. One imund 
“ "'*'2 fr.ancs. The franc is divided into 
Iw centimes, but the old division into 20 sous, 


[ Valued at 5 centimes each, is still made use of in 
Common life. There are in Fi-ance silver coins of 
J, 4, 1, 2, and 5 francs ; and gold pieces of 5, 10, 
20,’'50, and 100 francs. See Decijlvl System. 

FrancsiTilla, a town in the It.alian province 
of Lecce, lies 22 miles IVSV. of Brindisi. It has 
tanning, cloth-weaving, and trade in udne and oil. 
Pop. (ISSI) 17,559. 

France, the most westerly portion of Europe, 
Occupies a most advantageous position between 
the Atlantic Ocean .and the MediteiT.ane.an Se.a. 
Tlie civilisation developed on the coasts of the 
Mediterranean eventually found an easj* passage 
towards the Atlantic and the North Sea by the broad 
v.alley of the Rhone and Sa6ne, which communi- 
cates* with the drainage areas of the Seine, the 
Loire, and the Garonne. The territory now occupied 
by France thus became the ground upon which 
Itom.an civilisation met and melted with the 
civilisation of the Celts and Teutons ; and it 
gave birth to a race which assinril.ated a variety 
of ethnographical elements — Garrlish, Italian, 
Spanish, German, arrd Flemish — and developed 
into a powerful nation.ality, the Frencli. 

Irr its present limits, diminished in 1871 by the 
loss of Alsace and part of Lorraine (5590 sq. irr., 
1,600,000 inliabitants), France covers an area of 
204,092 sq. nr. — i.e. one-nineteenth part of Europe, 
and has a poprrlation of over 38,000,000 (orre-ci"hth 
of the population of Europe). It is bounded on 
the N. by the Channel and the Strait of Dover, 
Which sep.arate it from England ; on the NE. hj' 
LelMum .and the gi-.and-duchy of Luxemburg ; on 
the E. by Lorraine, Alsace, Switzerland, and Italy; 
On the S. by the Mediterranean Sea .and Spain, from 
Which it is sep.arated by the Pyrenees ; and on the 
M'. by the Atl.antic Oce.an. Its utmost extremities 
are comprised between 51° 5' and 42° 20' N. Int., 
and the longitrrdes of 4° 42' W. and 7° 30' E. In 
shape it is a compact hexagonal mass, symmetrically 
distiilnrted on both sides of the meridian of P.aris, 
its grc.atcst dimensions being GOG miles fronr N. 
to S., 556 miles fronr IV. to E., and 675 miles 
fronr N4V. to SE. 

The are.Ts of the diflerent administrative sub- 
divisions of Franco, .and their poprrlations, as well 
as the forirre)' divisions irrto provirrees, arc given in 
the t.ahlc on the next page. 

Coasts, Seaports, and Islands . — The coaste of 
Fnarice posse.as great adv.ant.agc.s for maritime 
intcrcorrrse with the -world. The eastern part of 
the jMcditcrr.arre.an coast, owing to its crcscent- 
sh.aped indentations, has several excellerrt harbour's 
Which combine the advantage of being situated at. 
Or close by, the tei'ininus of the gr-eat coirrmorci.al 
route connecting north-west Euroiro with the Metli- 
terr.ane.ajr (Golfe de St Tropez, Hycr-es ro.ads, 
Toulon, Jlar.seilles); on the other hand, the western 
portion of the same coast, which describes a broad 
erirvc in the Gulf of the Lion, is fl.at .and dillicult of 
•Tcccs-s, ns arc .also the shores of the B.av of Biscay 
ill the Atlantic. The deep estuary of tlie Garonne 
has a good ]iort in Bordeaux ; for Nantes, at the head 
of the estuary of the Loire, owing to the shallow- 
ness of its cnfi'ancc, a deeper port has been found in 
St Nazaire ; whilst the port of La PaHs.se, three miles 
West of La Rochelle, is steadily rising in imjiort- 
Rncc. Farther north the rocky coasts of Brittany 
arc iiideiited with nrrnicrous narrow gulfs, and 
dotted with sm.all i.slands ; and Brest, situated on 
One of the gulfs, is among the best ports in EuiO)io. 
On the noi thorn co.ast, facing toward.s Eri'darid, 
France h.as but few natural harbours, pheriionig, 
■at the extremity of the Cotentin pcnin.snia, has 
been maile a iraval jiort at a heavy outlay. Le 
iTfivre, at the mouth of the Seine, also is an aitificial 
IKrrt, whose maritime intorcours-e with dEbant lands 
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Olil Provinces. 


.Ile DE 
France. . 


Chajipagne. . . 


Lorraine . . . . 




Flanders (Fr.).. 

Artois 

Picardy 


Normandy..., 


Brittany ^ 


Anjou 

Maine 

Angoujiois, 
Aunis, and 
Saintonge, 
Touraine . . . 

Orl^annais . 


Nivernais.... 

Bourbonnais 

Marche..!..., 

Berri 


Auvergne.. 


Burgundy.. 


Franche 

Comt6.. 


Alsace (part of) 


Languedoc... 


Guienne 


Gascony 

Bearn and ) 
Navarre... j 

Foix 

Roussillon 

Avignon, 'I 

Venaissin, V 
•and Orange. J 

Provence 

Corsica 

Savoy | 

Nice 


1. Seine 

2. Seine-et-Oise 

■ 3. Seine*et-3Iarno 

4. Oise 

5. Aisne 

6. . Ardennes 

7. Marne 

8. Marne (Haute) 

9. Aube 

10. Meuse 

11. Meurthe-ct-Moselle.. 

12. Vosges 

13. Nord 

14. Pas-de-Calais 

15. Somme 

16. Seine-Inferieure 

17. Eure 

18. Calvados 

19. Manche 

20. Oriie 

21. Finistfere 

22. Morbihan 

23. C6tes-du*Nord 

24. IIle*et-Vilaine 

25. Loire-Iiifericure 

26. Vendee 

27. Sevres (Deux-) 

58. Vienne 

29. Maine-ct-Loire 

30. Mayenne 

31. Sarthe 

32. Charente 

33. Charente-Infericure.. 

34. Indre-et-Loire 

35. Loir-et-Cher 

36. Eure-et-Loir 

37. Loiret 

38. Nibvre 

39. Allier...; ' 

40. Creuse 

41. Cher 

42. Indre 

43. Vienne (Haute) 

44. Corrfeze 

45. Carital 

46. Pay-de-D6mc 

47. Loire 

48. RhOne 

49. Ain 

50. - Sadne-et-Loire 

51. Cdte-d'Or 

52. Yonne 

58. Saone (Haute) 

54. Jura 

55. Doubs 

56. Rhin(Haut) 

57. Isere 

53. DrOme 

69. Alpes (Hautes) 

60. Ardeche 

61. Loire ( Haute ) 

62. Loz^rc 

63. Gard 

64. H6rault.. 

65. Tarn 

66. Garonne (Haute).... 

67. Aiule 

63. Aveyron 

69. Lot 

70. Dordogne 

71. Tarn*et*Garonne 

72. Lot-et-Garonne 

73. Gironde 

74. Landes 

75. Gers 

76. Pyrenees (Hautes). . . 

77. Pyrenees (Basses). . . 

78. Ari^ge 

79. Pyrenees (Orientales) 


SO. Vaucluse 

81. RhOne (Bouches-du-) 

82. Alpes (Basses) 

83. Var 

84. Corse 

85. Savoie 

86. Savoie (Haute) 

87. Alpes Maritimes .... 


Population 
in 18S6. 


2,961,089 

618,039 

355,130 

403,146 

655,925 

332,769 

429,494 

247,781 

257,374 

291,971 

431,693 

413,707 

1,670,184 

■ 853,526 
548,932 
833,386 
358,829 
437,267 
520,865 
367,248 
707,820 

535.256 

628.256 
621,384 

'643,884 

434,803 

353,766 

342,785 

527,680 

340,063 

436.111 


IS growing rapidly— as is likewise that of Dunkirk. 
Boulogne and Calais derive their importance from 
their close and e.vtensive intercourse with England. 

Except the island of Corsica, which, geogra- 
phically and ethnologically, belongs rather to Italy, 
France has no islands of importance. The islands 
off the Mediterranean coast, as well as those bff 
Brittany, are practically hut small detached frag- 
ments of the mainland ; while the Channel IslantTs 
(q.v.), .situated between Brittany and the Cotentin 
peninsula, belong to Great Britain. The aggregate 
area of the French islands is 3680 sq. m. 

Colonics . — The possessions of France outside of 
Europe, both colonies and protected countries, 
cover an aggregate of 1,195,091 sq. m., and have a 
population of more than 32,000,000 inhabitants. 
Of them, Algeria (q.v.) is rapidly becoming a part 
of France proper, and is considered as such for 
nearly all administrative purposes. The large 
ten-itoiy of Tunis ha.s recently been taken under 
French protection. Moreover, by a treaty signed 
in 1885 Madagascar was virtually placed under the 
protection of France, which also claims the pro- 
tectorate of a considerable area in West Africa, 
along the Ogoway and its tributaries, and in 1884 
reoccupied portions of the Gold Coast. In Asia, 
Tonkin was annexed to France in 1884, and Annam 
placed under its protectorate. The whole of the 
French possessions in Asia are now united into the 
governorship of Indo-China. In 1887 the French 
protectorate was extended in the Pacific Ocean to 
the Wallis Islands, west of Samoa, and to Kaiatea, 
in the neighbourhood of Tahiti. The details of the 
French colonies .are given in the subjoined table, 
although some of the figures are necessarily only 
estimates. 


I. Colonies. 


Area in sq. 
xulles. 


Pop. 18SS. 
3,010,399 


Algeria 257,450 8,010,399 

I In Asia — 

French India..., 203 277,266 

Cochin-China 23,000 1,795,000 

Frencli Tonkin 34,700 c. 12,000,000 

In Africa— 

Senegambia and Dependencies 138,350 1,850,000 

Gaboon and Gold Coast ) on? non i 186,150 

Congo Region I * ( 600,000 

Reunion 970 176,271 

Ste Marie \ oip J 7,444 

Nossl-B6 and Mayotte f ( 20,481 

Obock 2,300 22,370 

In America — 

Guiana, or Cayenne 46,850 26,905 

Guadeloupe, &c 720 182,619 

Martinique 380 175,755 

St Pierre and Miguelon 90 5,929 

In Oceania — 

New Caledonia, &c 7,700 62,752 

Marque-sas Islands 480 5,250 

Tahiti and Moorca 455 11,003 

Tubiiai and Ravaiva SO 717 

Tuamotu and Gambier Islands..^ 390 6,946 


1,850,000 
j 186,150 
( 600,000 
176,271 
J 7)444 
( 20,481 
22,370 


Total of Colonies (with Algeria) . . 782,336 21,221,257 

II. Protected Countries. 


Tunis 

? Madagascar.. 

Annam 

Cambodia .... 
Comoro Isles . 


46,000 1,500,000 

228,500 3,500,000 

106,250 c. 6,000,000 
32,390 1,600,000 

616 53,000 


Total 204,092 38,215,903 


Total of Protected Countries 412,755 11,553,000 

Total, Colonies and Protected 

Countries 1,195,091 82,774,257 

Geographical Description . — general idea of tlie 
leading geogiapliical features of France can be 
given in a few words. Its territory embodies high- 
lands in the south and south-east oiilj' : in the 
soutli it comprises tlie noriheni slopes of the 
Pyrenees, and towards the south-east frontier })art 
of the Alps. The remainder of the territory* 
is nearly equally divided between extensive low- 
lands in the north-west and a gi'ejit plateau, which 
covers the soiitli-eastem half, hut is separated 
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from tlie Alps by the broad and deep valley of the 
Lower Rhone. "The climate of France, its vegeta- 
tion, the distribution of its population, and its very 
history have been determined by these leading 
feat\ires of its orography. 

The, Plateau . — The extensive mass of elevated 
plains which rises between the lowlands of the 
yiediterranean coast and those sloping towards the 
Atlantic reaches a height of from 3000 to 4000 feet in 
its hi"her central parts only; several chains, partly 
of volcanic origin, piled over its surface, attain 
from 5000 to 0000 feet ; while the river-valleys 
are dug so deeply into the plateau that it often 
assunres a hilly aspect. The whole slopes gently 
towards the north-west, gradually melting into the 
lowlands of tire Garonne, the Loire, and the Seine, 
which worrld be submerged almost entirely if the 
level of the ocean rose 1000, or even 600 feet. 
In that case the coast-line of the Atlantic would 
nrn from the Ray of Biscay towards Belgium, 
with some detached islands to the north of this 
line, and to the south of it two broad arrd deep 
girlfs, which would correspond to what are now 
the upper drainage areas of the Garonne and 
the Loire ; while the Mediterranean Sea would 
send into the mainland a long and wide gulf up 
the valley of the Rhone, with a narrow elongated 
lake penetrating farther north, and emresponding 
to what is now the valley of the SaOne. 

It is easy to grasp at once how such a contimira- 
tion facilitated the intercourse between the Mediter- 
ranean Sea and the Atlantic Ocean. The shores 
of the Gulf of the Lion, which at an eavlj' period of 
history were dotted witli Greek and Roman cities, 
are .separated from the Garonne by only a low 
waterslied, the Seuil-de-Naurouse (030 feet above 
the sea), which allows easy communication with the 
Bay of Bisca.v. Farther north the deiiression of 
the SaOiie, wliicli is a natural continuation of the 
vallcv of tlie Rhone, is connected with the Loire hy 
a valley of .«o gentle a gradient that it has been 
utilised for a canal (the Canal du Centre), the 
highest part of the water.'hed being but 1000 feet 
above the sea j and, finally, the same depression of 
the SaOno freely communicates across the lower 
parts of the plateau with the tributaries of the 
Seine. The civilisation which developed on the 
littoral of the Mediterranean thus found three 
natural passages leading to the Atlantic Ocean 
and the coast.s of the Xorth Sea, without haring 
to contend with any of the natural obstacles 
opposed elsewhere by the Alps. 

While sloping gently towards the north-west, the 
plateau ha.s a short steej) slope towards the valley 
of the Rhone and the Mediteiranean coast, and 
riie southern part of that .slope is fringed bv the 
Ccvcnncs Mountains, which rai.se their granitic 
and cry-stallinc summits to moie than 5000 feet 
above the sea (chief summit, Jlont iMezenc, 5754 
feet), dhis lofty chain separates two entirelv 
dillcrent worlds — the fertile, sunny, and warm 
plains of the Lower Rhone and Languedoc from the 
plains of the Rouergue, dreary, cold, and 3000 
left high, upon which only lyc i« grown, and 
flocks of sheep find rich grazing-grounds. Farther 
north the mountains on the edge of the plateau 
become much lower. The ^fonts du Vivarais reach 
their greatest height in Mont I’ilat (-1703 feet), 
wfiilo the Monts du Bcaujolais and du Charolais as 
•a rule do not exceed 3300 feet. The sunnv slopes 
of tlie Monts du Be.aujolai«, timied towaids the 
.''aono, arc covered with rich vinevards ; while 
ilio plateau to the west of them is* dotted with 
' coal-inine"-, and manufacturing cities. 
. tiff faitlior north the platoau, which is separated 
by only the narrow vallevs of the Saoiie and the 
lioub- from the hills of the Jura, F fringed bv the 
low dome shaped hills of the Cotc-d’Ur (doOO feet), 


which connect it with the Vosges. The upper 
tributaries of the Seine have their source in the 
same wet district as those of the SaOne, and both 
rivera are connected by the Burgundy C.anal. 
Finalhg the Vosges, altliou"!! mailing a steep 
descent to the valley of the Rhine, rise but gently 
over the plateau, their highest points being not 
more than from 3300 to 4000 feet above the sea 
(the Ballon de Soultz, 4579 feet, is now on German 
teiritoiy). Thick forests still clothe their slnpe.s, 
which are covered with morainic deposits of the 
glacial period, and their numberless streams are 
dotted with sawmills and factories. 

The plateau leaches its greatest height of 
from 3300 to 4000 feet in central France — in the 
Massif Central of Auvergne, which covers neaily 
one-seventh of France’s total area, and is a region 
of gi'anites, gneisses, and ciystalline slates fringed 
by Jurassic deposits, and dotted on its surface with 
extinct volcanic cones surrounded by wide sheets of, 
lava. The Jlassif du Cantal, connected by the 
Margeride chain with the Cdvennes, rises nearly 
2000 feet above the level of the plateau, reaching 
6093 feet above the sea in its highest volcanic cone, ■ 
the Plomb du Cantal. The Iilonts Dore, 40 miles 
north, have the same character ; their chief summit, 
the Piiy-de-Sancy (61SS feet), sun-ounded by several 
lower volcanic cones, being the highest mountain of 
central France. Finally, the Monts D6mc, a few 
miles farther north, consist of some fifty volcanic 
cones, the highest of which is Puy-de-Doiiic (4S0G 
feet). The Limousin and the Marclie, to the west of 
the above, are granitic plateaus hardly reaching 
3300 feet above the sea ; while the Causses of the 
Rouergue, in the south, are built up of Jurassic 
limestones deeply cut into by rivers which flow in 
beautiful canons ; towards the north-cast the 
Massif Central is continued by the Morvan, ami, 
farther north-east, by the much lower plateaus 
of western Lorraine and Champagne Poiiilleiisc, 
which slope with a very easy gradient towaids 
the plains watered by the Seine. As to the 
Ai demies (between the Meuse and the iloselle), 
which have played so important a part in militaiy 
history as a bulwark against foreign invasion.s, 
they are a plateau from 1600 to 2400 feet high, 
still covered with wide forests, and intersected hy 
niarehy depressions, ravines, and fertile valleys. 
The heights of the Massif Central, suflering ns 
they do from a protracted winter, have but a jioor, 
rapidly-diminishing population. The forests which 
once covered^ them have mostly been dcstioycd, 
save in the picturesque Margeritlc chain, and only 
flocks of sheep graze on their meagre pastuie- 
grounds. The Causses receive rain in abundance, 
but are exceedingly diy — the water rapidly dis- 
mipearing in the numberless crevices of the, soil. 
The inhabUants .are thus compelled to gather rain- 
water ill cisterns for themselves and their cattle. 
A few acies, cultivated here and there, bear poor 
crops of barley, oats, and jiotatoes ; but huiidrads 
of thousands of sheep are kept for the special 

n ipse of making chec'-e. As a rule the plateau 
liiily peopled, save in the mining .and industrial 
legions. Farther north-e.ast, where it is much lower, 
and where the broad valleys between the wooded 
hills have a more fertile soil, a denser population 
g.alhci-s in the villages and the towns, and find.s the 
iiicaiis of existence in agriculture combined with a 
variety of small industries. 

2'hc Jura . — A narrow pas.snge near Belfort (la 
Troiicede Belfort), utilised by both tlie canal uhich 
connects the .S.aone with the Rhine and the railway 
which leads from Paris to .Switzerland, scparate.s 
the Vosges from the limestone platc.aii.sof the Jiii'n, 
p.art of_ which belongs to F ranee. The dcpressiiiiis 
ami high valley.s between the foiest-clad hills' 
shelter a large and lalxirious iioimlation, which 
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is supported by a combination of agriculture and I 
cattle-breeding witli a variety of petty trades. 

The Alps. — Since, the anne.vation of Savoy in 
1860 the Alps of Savoy, as well as a portion of the 
main chain, including tlie northern slopes of the 
chain of Mont Blanc ( 15,780 feet), belong to France. 
The pass of Little St Bernard (7190) separates 
the latter from the Graian Alps, which have the two 
passes of Mont Cenis (6883) and Mont Genevi-e 
(6802) leading from France to Italy, and are con- 
tinued to the south-west by the Oisans group, where 
immense glaciers rivalling those of Switzerland 
gather around Mont Pelvoux (13,462). The valley 
of the Durance separates the Graian Aljis from 
another short parallel chain of the Cottian Alps 
(Monte Viso, 12,608), while the still lower Maritime 
Alps descend in terraces to the Mediterranean 
coast. The cold and snowy slopes of the Alps are 
but thinly peopled, especially in the dry limestone 
spurs of the Graian and Cottian Alps. A number 
of agricultural villages, however, thrive in the lower 
spurs of the Savoy Alps, and the cit 5 f of Grenoble is 
an industrial centre of importance ; while Chamouni 
at the foot of INIont Blanc is one of the chief centres 
for tourists. 

The Pyrenees. — This wild complex of lofty chains 
extends for a length of 260 miles between the 
Atlantic Ocean and the Mediterranean Sea. In the 
east it is built up of three parallel chains running 
in a north-eastern direction : the Jlonts Alhferes, 
the Sierra del Cadi, wliich enters France from Spain 
and has on French territory the lofty peak Mont 
Canigou (9137 feet), and the chain of south-east 
Andorra, continued in France by the peaks Puy-de- 
Carlitte (10,203) and Madres. Farther west the 
Pyrenees proper consist of at least two parallel 
chains of the udldest aspect, both running west- 
north-west and disposed in echelons. Here we find 
the highest peaks of the Pyrenees : Nethou (11,168) 
in the Maladetta cliain, tlie Mont Peidii, and 
several others rising to heights over 10,000 feet. 
Wide cirques, which formerly were filled with ncv(s 
and gave origin to va.st glaciers, and arid moun- 
tains intersected by narrow and dark valleys are 
characteristic of that part of the Pyrenees; but 
the Pyrenean glaciers of our own time are much 
inferior to those of the Alps and none descend lower 
than 7260 feet. The Pass of Roncevaux (Ronces- 
valles, 40 miles from the Atlantic coast), which has 
been the route of so many migiations, separates 
the Pyrenees proper from a series of much lower 
.spurs of the Spanish coast-ridges, which, like the 
Mediterranean coast-ridges, also have a north- 
eastern direction. The passes across the Pyrenees 
proper are very few, very high, and difficult. The 
Pass of Roncevaux in the 'west and those of La 
Perche and Pertus in the east (16 miles only 
from the Mediterranean) lead through longitudinal 
valleys of the chains running north-east which 
enclose the Pyrenees at both ends. Of the passes 
through the P,yrenees proper none is lower than 
6700 feet. Therefore the railways connecting 
France with Spain have been compelled to follow 
the very coasts of the Atlantic Ocean and the 
Mediterranean Sea, while the other lines stop short 
on botli slopes of the Pyrenees proper without yet 
venturing to cross them. A plateau, from 1600 
' to 2000 feet' high (Lannemezan), spreads out at 
the northern foot of the Pyrenees. Owing to its 
limestone soil it is exceedingly dry, and its graz- 
ing-lands have had to be irrigated with water 
derived from the Neste River. 

Plains and Bivers. — The whole of north-westem 
France, with the exception of a few hill.y tracts in 
La Vendee, Brittany, and Normandy, is- occupied 
by wide plains which constitute the real wealth of 
her territory. Taking them in order from the 
south-west, we have first tlie Landes — a rride 


triangular space between the Bay of Biscay, the 
Adour, and the Loire, covered with Pliocene sands, 
which would be an immense marshy fever-den, 
bordered by shifting sands on the sea-coast, if it 
were not intersected by canals, and the sands were 
not fi.ved by plantations of trees. The thick 
growths of bushes which cover the plain are utilised 
as grazing-grounds for flocks of sheep, the shephoi ds 
formerly being compelled to mount upon stilts 
when watching their flocks. Some of the ponds— 
formerly bays, now separated by sand-dunes from 
the ocean — are I’aluable fishing-grounds. The 
Adour (187 miles long), which fringes the Landes 
and receives a number of tributaries (gaves) from 
the chalky plateau of Lannemezan, has but few 
important cities on its course — Bayonne being the 
chief of them. The Garonne (346 miles), which 
rises in Spain, and receives the Tani and the 
Aveyron from the very depths of the jNIassif 
Central, is a most important channel for naviga- 
tion. But tlie torrential rains which jiour over its 
drainage area of 22,080 sg. m. do not always find 
an easy outlet in its channel, and floods are not 
unfrequent. The Dordogne (305 miles), which rises 
in the Mont Dore, has most of its courae dug into 
the plateau. Beautiful vineyards cover the slopes of 
its valley, while lower down the raising of iron ore 
and the quarrying of grinding-stones, as also the 
industry of tniffie-hunting in Perigord, become a 
source of prosperity ; the old city of P6rigueux 
is an important centre of manufactures. The 
Dordogne and the Garonne join to form the 
Gironde, which is a true marine estuary, with the 
left bank bordered by the low hills of Mddoc, 
covered, with vineyards yielding every year not less 
than 2,200,000 gallons of the finest wines. The 
great port of Bordeaux, on tlie Garonne, is some 15 
miles above the head of the estuary of the Gironde. 

The monotony of the rich plains between the 
Gironde and the Loire, which include the old 
pi'ovince of Poitou, is broken by the dreary hills of 
the Gatine, a link between the chains of Margeride 
and Limousin and the hilly tracts of Brittany. 
The southern parts of the plains on the right 
bank of the Gnonde— the Saintonge (watered by 
the Charente) — are among the richest districts of 
France. Farther north the Bocage closely reminds 
one of England by its meadows enclosed within 
rows of trees, while Le Marais, on the coasts of 
the Gulf of Poitou, which has the two islands of 
Re and Oleron, protecting the entrance to Roche- 
fort, resembles t\\o polders of the Netherlands. 

Next we have tlie immense plains watered by 
the Loire, which becomes a great river after receiv- 
ing the Allier, and has a drainage area cover- 
ing one-fifth of the area of France (46,750 so. 
111 .; 7,000,000 inhabitants), and a total length 
of 670 miles. This chief river of France rises on 
the plateau not far to the west of the middle of the 
Rhone’s lower course, and describes a wide curve 
towards the north, approaching within 70 miles of 
Paris at the head of the bend at Orleans. It enters 
tlie Atlantic Ocean by a wide estuary, pouring out 
of its broad channel into the sea no less than from 
23,000 to 42,500 cubic feet of water eveiy second. 
The regions along its middle course are the real 
heart of France. As it issues from the valleys of 
the plateau it waters the Sologne, the chief rye- 
producing region of France ; the Ben i, to the south 
of the Sologne, a chalky plain from 350 to 700 feet 
high, intempersed with numerous ponds and covered 
with rich pastiire-gioiinds ; and Beance, situated 
between Paris, Orleans, and Tours, quite flat 
and covered with cornfields and meadows. The 
Gatinais, to the east of Beance, spreads between 
the two great forests of middle France — the Foret 
d’Orleans (which covere 99,500 acres) and the 
Foret de Fontainebleau (41,700). Farther down 
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its coui’se the Loire enters the lowlands of Touraine 
and Anjou, whieh are literally covered with corn- 
fields, gardens, and vineyards, while the cities of 
Tours, .Saunmr, and Angers are centres of manu- 
facturing industiy. The beautiful meadows, corn- 
fields, and gardens continue as far as Nantes, where 
the Loire enters its estuary ; and tlie port of Nantes, 
although rather shallow for modern sea-going ships, 
grows in importance as a centre for lisheries and 
various manufactures. 

Tlie jieninsula of Brittany is fonned by two 
ridges of granitic hills, from 1000 to 1200 feet hi"h, 
separated by a region of crystalline slates. Its 
scenery and moist climate, as well as those of 
the Cotentin peninsula, again remind one of 
England, with tlie meadows and fields fringed by 
trees, and the ivy-covered houses. Cattle-breeding 
on a large scale, poultry-farming, fruit-gai-dening, 
agriculture, and lishing are the chief riches of 
Britt.any. The plateaus of Normandy (Lc Pcrche), 
which rise from 1000 to 1300 feet above the sur- 
rounding jrlains, are also covered with beautiful 
meadows, cornfields, and fore.sts, and Erench agri- 
culture reaches there its highe.st development. The 
Seine separates theirr froirr the cretaceous chalky 
jrlains of the Caux, which raise their dills over the 
Channel, and are deeply cleft by valleys of a 
renrark.able fertility. 

Tire Seine (-ISo miles), which rises in the hills 
of Morvan, aird drains with its tributaries (chiclly 
on the riglit bank) an area of 30,030 sq. nr., cer- 
tainly is far behind the Loire both as to the volume 
of water flowing in its channel and as a rrre.ans of 
coirrirrunicatioir. Nevertheless, the wide Tertiary 
basin which it and its tiibut.aries water has from 
renroto antiquity been the donriirant jiortion of his- 
torical Franco. Numerous large cities, like Aux- 
erre. Sons, Troyes, ChAlon.s,_ Heims, Laon, Kennes, 
which all took such an important part in the 
making rip of France— and espeoiallj' Paris, which 
acquired its importance owing to its most advan- 
tageous jrosition at the intersection of all the chief 
routes crossing France— are situated either on the 
Seine, or on its right-bank tributaries uiiich water 
the fertile plains of Cliamjiagiie. Lo UAvre is the 
great port at the mouth of the river. 

Artois and French Flandere are low tracts of land 
to some extent conquered from the sea. They 
have a flourishing agriculture, Vcost coal-fields, and 
a great industry in their chief cities (Amiens, 
Lille, Koub.aix ) ; their jiopulatioii is r.apidly in- 
cre.a.sing. At the other extremity of France the 
lowlands of the south occupy tlie sea-co<ast and 
the bioad valley of the Rhone, along which they 
extend between the Alps and the jilateau, as far 
north as Lyons, to be continued fartlicr north by 
the v.alley of the SaOne. 

Tlie Rhone (507 miles) has its source in the 
glacici-s of the St Gothard group, and of its 38,180 
sq. m. drainage area, iieorded by 4,500,000 inhabit- 
ants, nearly one-tenth belongs to Switzerland. 
Below the Lake of Geneva its course is still in the 
mountains, and it is not f.ar from its junction with 
the SaOim at Lyons that it enters the jdain of 
Daujdiine, dotted with numerous industrial citie.s of 
whieli Lyons is the centre. After receiving tlie .SaOne 
the Rhone suddenly changes its westerly course and 
flow,-, rapidly duo south in a rich valley, the slojias 
of which .are covered with vineyards. ISelow 
Avignon the valley suddenly assume.s a decidedly 
Miuthcrii character, not unlike the drie.st ji.arts of 
Sicily and Greece. The Iserc, whicli iise.s in the 
Graian Alns, the Durance, which flows fi-otn the 
( ottian yMps, and a number of smaller .streams 
ru'hiiig from the Ccvcnncs join the Rhone, which 
liifurcales at Arlc-,, leaving the marshy della of the 
Camnrgiie between its tno main brnnehes, and tlie 
gravelly jdaiii of the Cran to the left. The tides 


being insimificant in the Gulf of the Lion, the 
mouth of tlie Rhone is rajiidly obstructed by mud 
and sand, and a c.anal (St Loiiis) had to be dug to 
permit ships to enter the river at Port St Louis. 

Tlie littoral of Provence has no gre.at fertility, 
and, except the stony or marshy plains in the 
neighbourhood of the Rhone, there is but a 
narrow .strip of land left between the mountains 
and the sea-coast, which is utilised for vineyards 
and fruit-gardens ; but the remarkahly well- 
sheltered harbours of Marseilles (q.v.), Toulon, 
Hybres, and St Tropez give birth to a considerable 
maritime commerce; and Marseilles^ is now the 
chief port of France for intercoui'se with the South 
and East. The eastern part of the coast, acquired 
from Italy in 18C0, is well known for its mild 
climate and rich vegetation, which render Nice, 
Villefranche, Cannes, and Mentone the chief resort 
of the invalids of Europe. As to the western part 
of tlie MediteiTanean coast — Languedoc — with its 
cities jSIontpellier and its seaport Cette, Carcas- 
sonne, and Perpignan, its vineyards were formerly 
the richest wine-jiroducing part of France; but 
since 1875 they have been devastated by phylloxera, 
and corn grows now in the jdains formerlj’ covered 
with vines. The coal-fields of the region .aid the 
development of a variety of industries. Finally, 
the Roussillon, which comjirises the eastern oiit- 
spui-s of the Pyrenees, partakes of the character of 
tlie Iberian peninsula, especially of Catalonia. 

Ciimatc . — France enjoys on the whole a very fine 
climate ; not so continental as that of central 
Europe, and not so maritime ns that of England. 
Omitting the lii"h hilly tracts of the Alys and 
Pyi-enees, the coldest region of Franco is evidently 
that of the high jilate.au with its cold wintoi‘S,thougli 
it has hot summer days. The north -en.stern p.ait of 
the Jilateau (Chainjiagno, Loriaine, the Vosges) also 
has a continental climate much like that of central 
Europe. Fiosts last there for from seventy to 
eighty -five days every year, but the amount of 
snow is seldom considerable in the jilains. The 
P.aris b.asin has a climate transitional between the 
above and that of the soa-coa.sts. Frosts occur for 
an average of fifty-six days yearly, but the average 
temjicraturc of tlie winter is not lower than 38° F. ; 
the Bjiring is bc.antiful, and excessive heat docs not 
jast long during the summer. The annual rainfall 
is but 20 inches,' and, though it rains on an 
average of 154 d.ay6 in a year, tlie rairis usuajly are 
of short duration. The climate of Brittany is very 
much like th.at of the .south-west of England ; while 
that of the jilains on the Bay of Biscay is warm and 
dry (from 23 to 31 inches of rain per annum in the 
drainage area of the Garonne), and Pan, on the 
slopes of the Pyrenees, has the deserved reputation 
of a sanit.ary station. The region about Lyons has 
.an intermediate, rather wet climate, with cold 
winter and not very bright sunimer; while the 
ciimatc of Languedoc and Provence assume.s to 
some extent an African character — a temjicrate 
winter is succeeded by a buniing hot suminyr, 
moderated from time to time by the mistral, u’hich 
blows with a terrible force from the CAveiine^, 
imrifying the air and throwing back to the sea the 
inoistness which otherwise might result in rain, so 
that Marseilles has but fifty-live rainy days during 
the yc.ar. 

Population, Occu/wtions, Kntional Charadcr . — 
For origins of the French nation and the pleniciits 
that conipo.se the French riojmlation— Celtic Ganl“, 
Bclga', Aquitanian.s or llierians, Roman.s, I'ninks 
and other Gcnnanic tribes, and Normans — .sec the 
section below on the history of Fi.ance, and the 
seji.arato articles, such .as Bixn.i;, Cni.T.s, I’lIANKS, 
i^-c. I'or the dominant language of Franco, m'O 
the section on French Language and Literature. 
I'or the Proveiie.al langiinge of the south of France, 
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see that head. In tlie north-west the ancient 
Celtic Breton tongue still survives ( see Brittany) ; 
and in the south-west the distinct and peculiar 
Basq^iie_ language is spoken hy the bulk of the 
Moine in more than one department ( see Basques). 
I'lemish is spoken in French Flanders ; the SValloons 
(q.v.) speak their own Romance dialect in the 
north-east pf France; and German is still spoken 
in some districts of those parts of Alsace and 
Lorraine left to France on the French herders of 
Alsace, now incorporated with Germany. As to 
the national character, it is the sum of so many 
individual, provincial, and political varieties that 
a general judgment cannot he pronounced too 
cautiously. So much, however, can he said, that, 
like its territory, the French people is a natural 
transition between the inhabitants of southern 
Europe and those of the north. It combines the 
impressionability, the vivacity, the rapidity of con- 
ception, and the artistic feeling of the men of 
the south with the pereistence, laboiiousness, and 
rationalism of the men of the north. The socia- 
bility of the French has become proverbial. Tlieir 
instabilitj’’ and levitj”- are often, especially in 
Britain, made accountable for the frequent changes 
of government in France; but these assumed char- 
acteristics are but a poor attempt at an e.vplanation 
of facts that have a far deeper historical meaning, 
and, moreover, stand in sheer contradiction to the 
practical sense and the inborn talent for organisa- 
tion which are amongst the most striking features 
of France’s economical and social life. The deeply 
systematic mind of the French strongly seconds a 
natural power of organisation, which appears in the 
simplest labour combinations of the workmen, as 
well ns in the greatest enterprises in the more 
abstract domains of literature and science. 

According to the census of May 30, 1886, the 
population of France (without Algeria) reached 
38,218,903 inhabitants, as against 27J millions at 
the beginning of the century, 32J millions in 
1831, 37i millions in 1801, .36,102,921 in 1872, and 
37,672,048 in 1881. The decline in population in 
1861-72 is largely accounted for by tlie loss of 
territory that foliowed the Franco-German war ; 
the remainder was due partly to losses in the war, 
and partly to an absolute decrease in the population 
of more than half of tire departments. In 1881-86, 
also, over one-third of tlie departments show a 
falling off. The annual increase throughout France 
is notably slower tlian in the other chief countries of 
Europe, and its low rate is due not to a higher 
mortality — the mortality in France being nearly 
equal to that of the United Kingdom (23 to 24 per 
1000 )— but to the relatively small number of mariied 
people, and to the small proportion of children in 
each family (26 births per 1000 inliabitants, ^ 
against 35 in Great Britain, and nearly 40 in 
Germany ). This low birth-rate does not hold good 
for all France : the small yearly increase of the 
total population is chiefly due to the more numer- 
oiis births in the north and centre, the highest 
average (3 per family) being found in Brittany. 

FrencJnnen emigrate but little. Still, the last 
census has shown no less than 261,591 French- 
men in Algeria ; besides, there are 167,375 in 
the Argentine Republic and Uruguay (1880-82); 
106,971 in the United States (1880); 58,992 in 
Switzerland ; 51,104 in Belgium ; and more than 
20,000 in Spain. On the whole, eniigration from 
France has been on the increase during the last few 
years. On the other hand, no less than 1,126,531 
foreigners (cliiefly Belgians, Italians, Germans, 
Spaniards, and Swiss) were retuimed in the census 
of 1886 as living in France. , 

In 1850 three-fourths of the population lived in 
the country, and one-fourth only in the cities; 
but the migration of country people to the cities 


has gone on in France, as elsewhere, on a great 
scale ; and at present out of each hundred inhabit- 
ants thirty-six are living in the cities. Migration 
IS especially active into Paris and its neighbour- 
hood, and to the seajioi-ts. In 1886 no feiver than 
6,000,000 people lived in the forty-seven chief 
cities havinv each more than 30,000 inhabitants ; 
and the following eleven cities jjad populations 
of more than 100,000: Paris (2,344,550), Lyons 
(401,930), Marseilles (376,143), Bordeaux (240,582), 
Lille (1 88,272), Toulouse ( 147,617 ), Nantes ( 127,482 ), 
St Etienne (117,875), Le Havre (112,074), Rouen 
(107,163), Roiibaix (100,299). 

Nearly one-half of the population still live by agri- 
culture, as seen from the returns of 1886 : Agricul- 
ture, 17,698,402 ; industries, 9,289,206 ; commerce, 
4,247,764; sailors, fishermen, railway servants, 
1,020,721 ; public forces, 613,362; professions, 
1,805,260'; living on income, 2,295,966 ; witliout 
occupation, 728,273; occupation unknown, 231,303 
— ^total, 37,930,257. Of tiie total population no 
less than 19 million persons represented families 
living on somebody else’s salary or income, and 
more than 24 millions are domestic servants ; of 
the professional class one-half were public officials ; 
while the grand total of clerks and other salaried 

S ersons in trade and commerce (exclusive of 
omestic servants) amounted to less than 5 mil- 
lion men and women. In agriculture the occupa- 
tions appeared as follows : Farming proprietors, 
2,431,481; fanners and wdfni/o’s, 1,311,089; nursery- 

f irdeners, &c., 212,055; foresters, wood-cutters, 
c., 91,539 — thus giving a total of 4,046,164 ‘ heads 
of establishments.’ 'These employed 2,869,801 
labourers and domestic servants, and their families 
l-ainounted to 10,782,437 persons. 

Land-tenure. — The current opinion _ is that 
landed property is extremely subdivided in France, 
but this is true to a certain extent only,_and needs | 
some explanation. The official statistics supply 
merely the number of land-assessments (cotes fon- 
cidres)—\.e. of persons having to pay the land- 
tax — and this number is a little over 14 millions. 
But, as it often happens that the same person pays 
several assessments in the same commune or in 
dift’erent communes, the above figure is much above 
the real number of landholders. It results from 
such statistics as are available that on the average 
the number of owners stands in the ratio of 594 
owners to 1000 assessments, so that the aggregate 
number of land-owners hardly exceeds 8 millions, 
as seen from tlie following table : 


Site of Properties 
(Assessments). 

Number 

of 

Assess- 

ments. 

Estimated 
Number of 
Land- 
holders. 

Number 

of 

Acres. 

Percentase 

to 

A^'Tegate 

Ar«a. 

Very small pro--! 
perties (less J- 
tlmn 6 acres ) . . j 
Small properties t 
(5-15 acres).... ) 
Blediiim proper- \ 
ties (15--120ac.) ) 
Large properties t 
(120-500 acres). 
Very large proper- 
ties (over 600 > 
acres) J 

10,426,363 

2,174,138 

1,351,499 

105,070 

17,676 

6,182,837 

1,289,237 

801,440 

62,300 

10,482 

12,851,075 

18,610,633 

47,490,166 

23,174,522 

19,812,493 

10*5 

15-3 

3S-9 

lO'O 

lC-2 

Total 

14,074,301 

8,340,302 

121,963,949 

100 


Besides, out of tlie more than 10 million assess- 
ments of the firet categoiy, no less than 6J 
millions are upon built property ; so that the 
aggregate nutnoer of real agricultural laud-o^vners 
does not exceed millions ; of these about 73,000 
persons own one-third part of the territory’, about 
801,000 own two-fifths of it, while 1,289,000 oira 
only one-seventh part; and nearly 2,340,000 land- 
holllers who own less than one-thirtieth part of the 
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territon’ are comjielleil to work on sonieliodv else’s 
land. France is thus the countiy of middle-sized 
agricultural landholdings, with a considerable 
number of agricultural labourers who own nothin" 
but a house and a garden, or not even that, and 
a not inconsiderable number of larger landlords. 
It must, however, be remarked that, though the 
concentration of land in the hands of great land- 
owners is going on in certain parts, especially of 
central Franco, the tendency in other parts is 
tow.ards the increase of such holdings of about 
20 acres as can be cultivated by one family. 

As to the dwellings of the pea.'iantry, it appears 
from . the fiscal registration made for levying the 
window-tax that no less than 2 million houses 
(of 8,933,980 houses all over France) are provided 
with one window only, or even have no aperture 
save the door ; 3,709,506 houses have but two win- 
dows, or less. 

Agriculture . — Tlie landholdings are subdivided 
into no less than 127 million separate small plots, 
and this subdivision is the souree of many draw- 
backs. hloreover, French^ agriculture suflem from 
an exceedingly high taxation. Nevertheless, it can 
favourably compare with that of Great Britain. Of 
a territoiy covering 123 million acres no less than 
37 million acres are under cereal crops, 5,730,000 
acres under vineyards, a little over 12 millions under 
meadows and gi-azing-lands, 21 millions under 
forests, and less than 17 million acres are unproduc- 
tive. The average yield of wheat is but from 18 to 
20 bushels to the acre (as against 28 in Great 
Britain), but the area under wheat ( 17 million acres) 
is much larger than in England ; and the cereals 
altogether cover no less than 29 per cent, of the 
territoiy. Tlie dillerent crops and their average 
produce (in millions of bushels) are as follows : 


Acrc^. 31IUI011 llushets. 

WIiC.1t 10,930,000 290-320 

Oits 9,113,000 230 

llye 4,100,000 00 

barley 2,400,000 48 

buckwheat 1,600,000 24 

Mnias 1,600,000 24 

Green croin 7,000,000 


Beet-root for sugar covers about half-a-milHon 
acres. The terrible ravages of the phylloxera have 
rerluccd tlie area under vineyards from 0,382,000 
acres in 1875 to 2,808,000 acres in 1885 ; but there 
has been some improvement since, and in 1888 the 
vineyards covered over 4t million acres, yielding 
002,247,000 gallons of wine. The imports of 
wine amount to about one-third of the home 
cro]i. The j;eariy production of cider varies from 
2ipto410 million g.allons, and that of alcohol (41 
million gallons in 1885) is on the increase. 

One of the most promising features of French 
agriculture is _ the high development of nureery- 
gardcuing, which achieves most remarkalde results 
III v.arietv and richness of crops. It may suflicc to 

s. ay that, owing to their perfect methods of horti- 
ciillui-c, riic vutrakhers round Paris and other 
large cities succeed in obtaining vegetables and 
fruit to the value of from £00 lb £180 per acre. 
The planting out of trees and the reclamation of 
unproductive soil go on in various ji.arts of Franco 
on a large scale ; and, though the division of land 
prevents the farmers from acnuiriiig improved 
luachjiiery, the peasants’ associations, and the 
practice of renting machines for a few davs in a 
>’c.ar. supplement tliat want to .some extent." 

Cattle-rearing has a tendency to become more 
and more specialised. Fine breeds of hoi>cs arc 
te.arcd in tlie north and north-we.--t ; the south is 
tenninied for its doiikev.s and mules ; cattle- 
bieeding prospers in the’ wet climate along the 

t. liaiimd, in the Pyrenees, the Limousin, the Jura, 
and the Vo-ges, and .sheep-rearing all over the 
higher part of the plateau. Swine-breeding is on 


the increase, and poultry -fanning is an important 
source of well-being in the north and north-west. 
The e.xports of cattle, butter, eggs, cheese, and 
poultiy, cspeci.ally to England, are very consider- 
able— tio less than 70 million pounds of butter and 
1000 million eggs being sent every year across the 
Channel. 

Fisheries . — The fisheries are of great importance 
for France, both the deep-sea fishery (especially 
about Newfoundland), valued at nearly 34 millions 
sterling every year, and also the coast fisheries, 
which employ some 53,000 fishermen, and yield a 
value of nearl3' 4 millions sterling eveiy j’ear. See 
Fl.SHEblES. 

Mining and MctuUurgg . — France is relativel.v 
poor in minerals and metals. It has no gold, no 
silver, no platinum or mercuiy, and its produce 
of copper, zinc, lead, and tin hardlj- sujiplies one- 
twentieth part of its annual consumption. The 
iron-mines are more productive, but thej' are 
mostlj’ far awaj' from the coal-mines, and the cost 
of production is consequently increased. In fact, 
from one-third to one-half of the iron ore used in 
France is imported from foreign countries. The 
112 foundries and 108 blast-furnaces of France 
produce cveiy vear a little more than 1^ million tons 
of pig-iron, wliile 200 ironworks, with about 1000 
furnaces, make an average of 820,000 tons of iron 
and half-a-million tons of steel ; but this siqipl^’ 
falls far short of the demand. The coal-mines, 
which are scattered over the north, tlie region of 
the Upper Loire, and in Languedoc, arc far from 
satisfying the needs of France, which imports about 
28 million tons of coal, as against an average of 
21 million tons raised at home. 

On the other hand, France is veiy rich in all 
kinds of building stone, gi-avel, chalk, plaster, &c., 
and this circumstance has permitted her to build 
most of her cities of excellent stone, and to lay 
over the countiy a network of fine roads. The 
shales and phosphates, produced on a large scale, 
supply agriculture with chemical manure. No less 
than 100,000 men are engaged in quariyiiig the 
various kinds of stone. BocK-salt Ls raised to the 
amount of more than 100,000 tons, and 640,000 
tons more of salt are secured from the sea. 

Manufactures . — Manufactures have made rapid 
progress during the 19th centuiy, ‘While 05 
steam-engines onlj' were at ivork in 1820, their 
number has risen to nearlj' 55,000, representing 
more than 34 million horee-iiower, and 'thus adding 
to the producing poweis of the countiy a force 
equivalent to that of nearlj' 00 millions of human 
beings. All kinds of industries arc represented 
amongst the ncarlj- 150,000 manufactures of France. 
The textile imlustiy gives occupation to at least 
2,000,000 persons. In silks France has no longer 
the monopoly she formerly had, these being now 
woven all over Europe; but she still occiipie.s-the 
fii-st i-ank, especiaih" with reganl to the finer slull's 
and the production of new ones. The cotton 
factories are on a much smaller scale than those 
of Great Britain or the United States ; but in the 
number of spindles (4,900,000) they ne.arlj' equal 
those of Gcnnany. The aggregate annual pro- 
duce of the textile industries (9,237,000 Bpindles, 
ICG,.300 power-looms, and 145,000 hand-looms') is 
valued at about £100,000,000. Then there arc abo 
sugar-works (423,000 ton.«), sngar-i-efineries (355,100 
tons), chemical indu.stries, jiotterie.s, paper-mills, 
and industries connected with funiiturc, drcj-s, 
carriages, and all jiossible articles of luxury. 
Ifundrcils of small industries, whicli occupy two- 
tliirds of the French industrial workers, are espe- 
cialh' worthy of note, because it is in them that 
the artistic taste .and inventive geniu.s of the nation 
are espcciallj' apparent. I’ari.s is the world’.s 
eiiiporinm for .such small industries. 
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Communications.— Tim Iiiglnvays in France as a 
rule are kept in an excellent state, and no less 
than ]20,000.iniles of routes nationales, and twice 
as niaii}' miles of district roads, are the feedin"- 
arteries of the network of railway lines, whiSi 
covered an aggregate length of 19,909 miles in 
1888. The total receipts were about £40,000,000. 
The traffic on the French railways is not half so 
brisk as on those of Great Britain, and the yearly 
number of passengers is only about one-third as 
large. The navigable rivers and canals, to which a 
great deal of attention is given in France, have a 
total length of 6510 miles, and the aggregate weight 
of merchandise transported on these watenvays is 
twenty times the weight of transports by rail. 

Commercial Navy. — The French mercantile 
maiine— 984 steamers (506,650 tons) and 14,253 
sailing-vessels (465,880 tons) in 1888— is behind 
not only those of Britain, the United States, and 
Nonvaj', but even of Gennany and Italy. In the 
tonnage of her steamers, however, France is ahead 
of Germany by nearly 250,000 tons. Nevertheless, 
three-fourths of the French coasting and foreign 
trade is carried on under the flags of the republic. 
No less than 100,000 vessels (20 million tons) enter 
the French ports, and of these more than one-fifth 
(22,000 ships) are engaged in foreign trade. 

Foreign Trade. — France is an illustration of the 
fact that a country having a well-developed agri- 
culture may be very wealthy without having a 
considerable foreign trade. While the aggregate 
value of exports of home produce and imports for 
home consumption varies from £17 to £20 per head 
of population in the United Kingdom, it hardly 
reaches £8 in France. During the five years 
1883-87 the ahnual foreign trade was valued at 5223 
million francs for the imports, and 4244 million 
francs for the exports ; of which the imports 
for home consumption were 4294 million francs, 
and the e.xports of home produce 3253 million 
francs (172 and 130 millions sterling respectively). 
The chief import is raw produce (1,906,752,0(10 
francs in 1888), and the cliief item of export is 
manufactured goods ( 1,656,317,000 francs). Raw 
silk, cotton, and wool are imported both for 
home use and for re-exportation in the shape of 
stufis. Hides are imported to be manufactured 
into fine leather, gloves, or shoes ; timber leaves 
France in the shaj)e of artistic furniture, &'c. 
France imports, as already said, a good deal of 
coal and iron ore, as well as of colonial wares, 
cattle, cereals, and other alimentary substances, 
representing an aggregate of 1,485,186,000 francs; 
she exports, too, 669,270,000 francs’ worth of these, 
and 690,478,000 francs’ worth of raw produce. 

None of the French colonies is a source of enrich- 
Jnent for the mother-country. The total of French 
exports to the colonies amounts to about 9 millions 
sterling, Algeria alone representing 6J millions; 
while the imports from the colonies (exclusive of 
Tunis) are valued at 11 millions sterling, Algeria 
representing about 5 millions, and the produce of 
the Newfoundland fisheries (imported from St 
Pierre and Miquelon ) one million sterling. 

Government and Administration. — Since the over- 
throw of Napoleon III., on September 4, 1870, France 
has been under a z'epublican form of governinent, 
sanctioned in Febraaiy 1875 by a constitutional 
law which has undergone since but slight modifica- 
tions. The present French constitution remains a 
mixture of monarchical and republican institutions, 
and it has fiilly maintained its strong and old- 
established centralisation. 

The unit of French administration is the com- 
mune, the size of which, varies gi'eatlj, and which 
administer its own local aft'airs by means of an 
elected municipal council and an elected mavor. 
(Paris and Lv’ons have mavors for each of the dizn- 


siqns of the city, the place of mayor of the city 
bemg taken by a nominated prefet de police and a 
pr^/et, whose jurisdictions overlap and occasionally 
come in conflict.) The independence of the com- 
munes is very much checked by the central govern- 
ment, but the present tendency of tlie more 
advanced municipalities is to take into their own 
hands the administration of a wide range of afiairs 
formerly considered attributes of the state, wliile 
some of them incline more and more towards taking 
over the solution of important social questions. 
Every ten to fifteen communes constitute a canton, 
and next comes the arrondissement, or district, 
composed of not more than nine cantons; this has 
its own elected council, entrusted with the assess- 
ment of the local taxes, and subject to the sub- 
prefect. Four arrondissements on an average 
compose a_ department. This division was intro- 
duced during the great Revolution, when it was 
found deshable to abolish the old pirovincial insti- 
tutions and to submit the whole of France to a 
centralised government. Nearly all departments 
are administrative areas which have received their 
names from their chief rivers or mountains, but 
otherwise have no geographical or economical 
meaning. _ France had 89 departments before 1870, 
but now it has only 86, or 87 if the ‘ temtoiy of 
Belfort’ be considered as a separate department 
( Haut Rhin ). Each of them has a ‘ general coun- 
cil,’ elected by univeisal suffrage — each canton 
electing one councillor. The general councils have 
wide powers as regards taxation and the promotion 
of institutions of public utility ; but their decisions 
are jealously controlled bj’ the prefect, who is the 
repi'esentative of the state in the department. 

The legislative functions of the central govern- 
ment are vested in the Chamber of Deputies and 
the Senate; and the executive power in the 
ministry and the President of the Republic. 
The chamber is composed of 584 deputies (6 for 
Algeria, and 10 for the colonies), elected for five 
yeai-s by imiversal suffrage, in_ the proportion of 
at least one depiuty for each dlstiict, pr as many 
more as the population of the district contains 
hundreds of thousands of inhabitants. The com- 
position of the senate is more complicated. Under 
the Constitution of 1875, of the 300 senators 75 had 
to be nominated for life by the government ; but, 
by an amendment of the law, these are replaced 
by election as they die out. 01 the remaining 225 
seats a third are filled every third year by means of 
double elections. Every new law must be voted 
by both the chamber and the senate, and a con- 
gress of both bodies sitting together must be con- 
voked for discussing alterations of the constitu- 
tional law. 

The ministry is selected from the chamber by the 
President of the Republic, whose powere are, on the 
whole, verj' wide. He promulgates the laws voted 
by the two legislative bodies, he concludes treaties 
with foreign powere, appoints all functionaries, and 
has the nght of dissolving the chamber with the 
approval of the senate. There is, moreover, a 
special body, the Council of State (Conscil d/Ltat), 
which dates from the first and second empire, and 
now has the duty of giving its opinion to the govern- 
ment upon pending legislative schemes. 

A formidable anny of functionaries stands under 
the cential govemment, in subjection to the prefects, 
who themsSves are wholly under the authority of 
theMinistrv-of the Interior, and exercise a poweiM 
influence on the results of the elections through 
their subordinates, as well as by means of various 
kinds of favours which they are in a position to 
accord to tradesmen, industrial establishments, and 
all kinds of private persons. 

The names adopted by the sections of the Legis- 
lative Assembly in 1791, from the part of the house 
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in •ttliicli they sat, have, with iiioilificatioiis, been 
retained in France, and extended to parliamentarj- 
parties in Germany and other coimtries. Those 
sitting on the ‘ Extreme Eight ’ and the_ ‘ Right ’ of 
the president’s cliair were .representatives of the 
hurgher interest. Constitutionalists like the Fenil- 
lans (q.v.), and supported the king as far as they 
could. The ‘ Left* was composed of the Girondists 
(q.v.), moderate republicans who favoured the con- 
stitution as it stood. The ‘ Extreme Left ’ sat on 
tlie higher benches, and was nicknamed the ‘ Moun- 
tain ; ’ it comprised representatives of the advanced 
clubs, Robespierre of the Jacobins (q.v.), and 
Danton of the Cordeliere ( q.v. ). The ‘ Centre ’ had 
no definite principles, usually voting with the Left. 

•'The judicial organisation maintains many traces 
of its ancient character, and remains a powerful in- 
strument in the hands of the government in pqlitiral 
mattere. In each canton there is appointed a justice 
of peace, who can decide only small civil cases 
where a value of not more than £8 is involved. 
Allaii-s of more importance must be brought before 
tribunals sitting in each district — all cases involving 
more than £40 being open to appeal before the 
apjieal courts. In larger cities there are commercial 
courts and tribunals of grud’/iommes elected by the 
heads of industrial establishments and the workere. 

In criminal mattere the secrecy of preliminaiy 
investigation [instruction) is a distinctive feature 
of the French judicial organisation ; and this in- 
vestigation, conducted by a state functionary, may 
last for months. No counsel for the defence is 
admitted till the affair has come before a court. 
Elinor offences arc tried by police courts, and a 
wide range of crimes, involving imprisonment for 
many yeara and the loss of civil rights, are tried by 
the courts of Police Corrcctionncllc without juiy. 
The a-ssizc courts are assisted by a jury ; but the 
juror-s ( from 400 to 3000 for each department ) are 
chosen from among the citizens over thirty yeai's old 
by a special committee composed in cacll canton of 
tlie mayor, the justice of peace, and his deputies ; 
and that commis.sion has the power to e.xcludc 
any citizen from the list of jurors. These lists are 
submitted to a further scrutiny by a second district 
committee, which has the further right of nominat- 
ing additional jurors to the extent of one-tenth of 
the total number required. From the decisions of 
all kinds of tribunals appeal may be made to the 
Court of Cm-sation (q.v.). The government is 
represented at each court by a public prosecutor. 
.Separate military and naval courts pronouncing 
severe judgments in the smallest disciplinaiy 
matters complete an organisation which has been 
le->s niqditicd than any other by the progress of 
liberal ideas. For French Law, see Code. 

1 he French prisons, one in each department, 
and nine central prisons for convicts undergoing 
more tlian one year’s iniprisdnment, are nio.stly 
organised oji the system of renting the (irisoners’ 
work to private employers. ’I’lioso condemned to 
hard labour (an avciage of about 900 every year) 
•arc sent to New C.aledonia or to Guiana. 

. Pidigion . — 'riiero is complete religious toleration 
in !• ranee, hut three faiths are recognised by tlie 
st.ato— i.e. their minLstere arc ))aid by the state, and 
enjoy .‘■evcral [irivileges. Thc.-c are the Catholic, 
wliieh is professed by 98 per cent, of the popula- 
tion ; the IVotestant, which h.a-s nearly 000,000 
nieinbers, chiefly Calvinist ; and the .Jewish (03,000 
in !• ranee, 43,0(K) in Algeria). The Mohammedan 
religion stands in the same position in Algcri.a. 
The siaiKtiis; for 1884 show an aggregate of oi,oI.3 
pru-sts, inehidiiig cliaplaiiis, and 10,500 pupils of 
diocesan seminaries-. 

Ptddic [nstruction. — 'I'lio present system is the 
onteoiiii! of a long, not yet fully' terminatcil 
simggle Wtween the state and the church, for the 


right of using education as a_ means for promoting 
each its own ends. The National Convention drew 
up in 1794 and 1795 a wide scheme of public educa- 
tion under the control of the state, and to the 
exclusion of the clergy. But the scheme was never 
carried out, and under Napoleon I. education was 
organised so as to be subject to the combined 
influence of the state and the church. The right 
of establishing private schools was as good as pro- 
hibited. In 1833 ( under Louis-Philiitpe and Guizot) 
the church obtained several privileges in its favour; ■ 
and those privileges were confirmed and extended 
to middle and higdier edueation by the two republi- 
can governlneuts of 1850 and 1875. The cburch 
not only thus had its own primaiy schools, but 
it obtained the same privileges as regards second- 
ary education, as well as the right of conferring 
university degrees. The laws of 1880 were a return 
to the sebemes of the Convention. By these laws 
compulsory and free primarj' educ.ation has been 
introduced under the control of the state ; the 
privileges of the church have been abolished ; and, 
instead of religious teaching, the teaching of ‘ civic 
morality ’ from handbooks issued by the state has 
been introduced. But this subject has again 
come up for consideration. Private schools of all 
degrees are permitted, provided the teachers pass 
the obligatory examinations. 

France is divided into seventeen educational dis- 
tricts called acaddmics, the rectors of which are 
entnisted with the administration of higher and 
secondary education, as also with the inspection of 
the primary schools. Each educational district has 
an academic council, and each department has a 
council composed partly of state officials and partly 
of general councilloi-s and delegates from the school- 
mastei-s. In 1886 there were 60,500 primary schools, 
having 96,000 schoolmasters, of whom 16,400 were 
niembei's of religious ordeis. 'Teachers are trained 
in eighty-nine training schools for male, and 
seventy-seven for female teachers. Nearly one- 
tenth of all recruits arc still illiterate. 

Secondary education, which may be cla.ssical, 
scientific, or technical, is provided for in 98 lycfcs 
and 250 colUges for boys (100,000 pupils), and .35 
lyc(cs and coilCgcs for girls (only 9000 pupils) ; the 
latter arc of quite recent introduction, the girls 
formerly being chiefly trained in convents, or 
receiving no education at all. Some 48,000 hoys 
still receive secondary educ.ation in schools kept by 
the Catholic clergja 

_ Higher education, given in the faculUs (univer- 
sities), is of a liigh standard, and almost quite free. 
The chief centres are .at Paris, Lyons, Bordeaux, 
Toulouse, hlontpcllicr, Nancy, Lille, Nantes, and 
Grenoble ; but most of these have only three, two, 
or even one of the four separate facullls (law, 
medicine, n.atural science, literature). Indeed, 
there is hut one univei-sity of France, officiall}’ so 
c.allpd, which comprises tho ^/aculKs at all the 
various centres (see UxiVKitsiTV). Altogether, 
these have IfiOOprofe.ssore and about 18,000 students. 
'The clergy have their own ‘free universities.’ 

Various special institutions, such as the Colld-go 
de France, the Museum of Natural History, tlie 
Polytechnic School, and m.any others, have "a high 
rcput.ation of long standing. ' For the Institute of 
France, witli its live academie.«, see Academy. 

Army and Kury. — During the Gennan war of 
1870-71 France was .able to meet the invaders 
with less than 400,000 men and 12.50 guns; audit 
was not till after the f.all of Napoleon that 700,000 
men, mostly untrained and very badly provisioned, 
could bo brought into the field.' 'Tho wbole system 
was totally reorganised in 1872. Accoiiling to tho 
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exempted from service for educational reasons, 
must enter the army and serve three years in the 
active army, six in the reserve, six in the territorial 
armj', and ten in the territorial reserve. Rifles, 
guns, and all the necessaries of -warfare are kept in 
readiness for nearly 4 million men. Nearty 300,000 
young men are called out every year, and more 
than 200,000 enter the ranks. The army numbei-s 

541.000 men, and has 136,000 horses in time of peace. 
But in case of wp it can he raised to 24 million 
men ; and 1 J million men more, all having received 
military training, may he added to the above. The - 
military education of the soldiers is now much 
better than it was before 1870. See also Army. 

The French navy is second only to that of Great 
Britain. It consists of 21 ironclad men-of-M-ar, 7 
ironclad cruisere, 6 ironclad guard-ships, 8 gun-boats, 
also ironclad, and 4 torpedo-cruisers. It has, more- 
over, 34 cruisers, and a number of fine despatch- 
boats and torpedo-boats, making a total of 351 
steamers and 41 sailing-vessels. Of these there 
are 190 commissioned ships (704 guns), 55 ships in 
reserve (180 guns), and the rest (189 guns) were in 
1889 hot in commission. 

Finances . — Like all other European nations, 
France sees its budget increasing every year, and 
yet never covering the expenditure, the chief 
.source of revenue is indirect taxation (excise, 
registry, customs, and stamps), which forms about 
62 per cent, of the revenue ; the direct taxation 
(land, trade licenses, personal property, and dooi-s 
and windows) comes next and makes 15 percent, of 
the revenue; the monopolies (such as tobacco) 
and the remunerative services (like the post-office) 
supply 20 per cent, of tlie yearly income, and all 
these sources together have yielded annually during 
the ten years 1880-89 a little over 3000 million 
francs (£120,000,000). But, as the expenditure 
exceeds the income, extraordinary sources of 
revenue— chiefly loans— are resorted to, and during 
these ten years the real budgets varied from 3548 
to 4167 million francs under the head of revenue, 
and from 3542 to 4190 million francs under the 
head of expenditure. Various new indirect taxes 
have had to be introduced to meet the expenses, 
among which the army counted for over 556 million 
francs in 1889, the navy for nearly 193 millions, 
the administration for 327 millions, the public 
instruction for- 136 millions, and the public debt 
for no less than 1291 million francs — i.e. more than 
one-third of the yearly revenue. 

The public debt, which reached 5516 million 
francs on the eve of Napoleon III.’s coup d'ttat 
(1851), was more than doubled during his reign. 
It rose to 12,454 million francs in 1870, and more 
than 11,000 million francs have been added to it 
since, chiefly on account of the war indemnity and 
war expenses, which together amounted to nearly 

10.000 million francs. The French debt is now 
heavier than that of Great Britain, and the more so 
as France pa5's much higher interest on it. Collec- 
tively the national debt has been calculated at 
from 32,000 to 36,000 million francs (£1,280,000,000 
to £1,440,000,000)— which is about the estimated 
aggregate yearly income of the whole of the nation. 

The aggregate debts of the separate miini- 
cipalities reach about 3000 million francs. Paris is 
one of the most heavily indebted cities of Europe, 
and pays every year no less than 107 million francs 
of interest upon its municipal debt. 

For the money, -weights, and measures used in France, 
see Franc, llkTRB, Litre,- Gramme, Decimal Systejl 
For further information on France, geographical and 
st.atistical, see Elisee Keclus’s Xiouvellc Geogytiphxe ; En 
ErancCt by Ondsime Reclus ; France as It iSj by Andre 
Lehon and Paul Pelletier ( trans. by Mrs W. Arnold, 1888); 
French and English, by P. G. Hamerton (1889) ; Block s 
Annuaire, and his Dictionnaire ; official publications, such 


as ^e Annuairc Sidiistique de la France; the Almanack 
M Gotha; Statesman’s Year-hook, &c. For the geological 
history of France, see the article Europe ; also the great 

ffoSPont France, on the scale of 1-500, 000th 

(loo2--89). 

History. — Through association of mind with the 
people and countiy of France in their contemporary 
form, the student of French history starts witli an 
jig^regate of geographical, ethnological, and socio- 
logical notions whose validity diminishes in propor- 
tion as he plunges deeper into the past. 

In prehistoric times, among the inhabitants of 
western Europe, from the Rhine to the Atlantic 
seaboard, no essential lines of difference can be 
drawn ; the Alps, the Pyrenees, the British Channel 
formed land-marks of a superficial character. But 
the Rhine was then, as it is now, a sharp etli- 
nological boundary. The trading-voyages of the 
Phoenicians and the conquests of the Cartlnminians 
left no impression_ upon the west of Europe. 
Though Greek civilisation gained a footing at 
Massilia, now Marseilles, history, for France, as 
for Great Britain, and Spain, began with the 
Roman Conque.st. Julius Cresar is the first his- 
torian of France, which, under the name of Gaul, 
was invaded by him (59-51 B.C.), civilised by 
force, and incorporated into the Roman empire. 
Thanks to the common ethnological points of Celt 
and Roman, the native elements rapidly adopted 
the imported language, culture, and laws of Rome. 
Protected against Teutonic invasion by military 
posts on the Rhine, subjected for the first time to 
legislation and administration, the Gallic tribes, 
who had risen before their conquest to the height 
of civilisation attainable by them without foreign 
aid, turned to peaceful pursuits, such as agriculture 
and commerce, and built for their governors amphi- 
theatres, public baths, aqueducts, military roads. 
Lugdumim ( Lyons ) became a Transalpine Rome. 
In the 2d century a.d. Gaul was the most popu- 
lous, in the 4th it was one of the most civilised 
Roman provinces. Its schools were so famous that 
Roman-born students went to learn there the art of 
eloquence. Its nobles and cultured classes supplied 
the empire with more than one general and with 
more than one poet or prose-writer. It became the 
home of an enlightened Christianity, but did not 
escape the rebellions of slaves and land-labourers 
which broke out now and then in the empire, and 
bore witness to aristocratic and ecclesiastic oppres- 
sion. Thus, by the engrafting of Roman civilisation 
upon the old Celtic stock, there grew between the 
Alps, the Mediterranean, the Pyrenees, the Atlantic, 
and the Rhine a Gallo-Roman state, witli a culture 
free from the Hellenistic stamp peculiar to the 
eastern jirovinces of the empire, and more akin in 
many respects to our modern circumstances than 
to those of the ancient -world. Indeed, Gaul 
was fast being elaborated into a pure neo-Latin 
nationality, when, from the year 395 onward, 
the Teutonic tribes, pent up to the east of the 
Rhine, and pressed from behind by Slavonic hordes, 
burnt upon the scene and acted as a dissolvent 
upon Roman civilisation. Beaten in Tuscany in 
406, bands of Vandals, Burgundians, Suevi, and Ale- 
inanni, falling back upon Gaul left bare of troops, 
destroyed the forts on the Rhine and in the intenor 
of the country. After long wanderings the Bur- 
gundians settled in the fruitful plains of the Rhone 
valley, and founded the kingdom of Burgnndy from 
the Mediterranean border to the Vosges. A few 
years later the Goths, also retreating from Italy, 
occupied both sides of the Pyrenees, founding the 
kingdom of the Visigoths, from the Garonne in the 
north to the Ebro in the south, -with its capital^ at 
Toulouse. In 451 a Roman general of barbarian 
birth, Aetius (q.v.), fighting at the head of an army 
in which Romans, Burgundians, and Visigoths stood 
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side Ijy side, defeated in tlie Cataiannian fields 
(Ghfilo'ns-snr-Mame) the hordes of Attila. This 
rvas Koine’s last deed of rvav in Gaul. 

Tlie staff of militarj' supremacy fell from the 
hands of the Konians* into those of the Franhs. 
Tliese ivere a confederacy of the Germanic tribes 
hctrveon the Khine and the Harz Mountains, Avhom 
the Komans had attacked in vain, and to -whose 
jicreistent invasions they had to sacrifice Belgium. 
Gncc in iiossession of the banks of tlie !Meuse and of 
tlie Sambre, they advanced under their king Clovis 
(481-511) towards the Seine and the Loire, and 
made at fii-st Soissons and tlien Paris their capital. 
Clovis became a Christian. Carving out for himself 
a realm ahutting to the south upon the Visigoths, 
and to the east and south-east upon the Burgun- 
dians, lie laid, from the Rhone and Glaronne to 
Brittany, foundations for the fiitiue kingdom of 
Prance.' Clovis, through his zeal in the interests of 
the Catholic Church, earned the title of ‘post Chris- 
tian king,’ which passed from tlie Prankish chiefs to 
tlie kings of Franco. The emperor at Constant- 
inople gave him the Roman title of patrician and 
consul. The Franks remained subject to their omi 
‘ Salic law,’ but thej’ maintained in Gaul Roman 
law, Roman state and church organisation. Thus 
a (iermanic tithe became the leading military and 
imlitical agent in the plains of northern Gaul, and 
gave to Prance its name and its firat dynasty of 
kings, the Merwings or Jlcrovingians (q.v.) ; but it 
adopted the Romance tongue of the conquered, and 
so did the Vlsigollis and Burgundians in their own 
dominions. 

In 752 the Karlings or Carlovingians (q.v.), in 
the iiorson of Pepin the Short, superseded the 
Jilerovingian dynastj’, and laid the foundation of 
the temporal power of the jiopes. Pepin’s son, 
Charlemagne (7C8-814), raised to its zenith the 
supremacy of the Pranks in western Europe, by 
uniting under his hegemon}' the Gerinaiiic states 
hoiyn out of the Roman pronnces. Coming at 
a time when the Germanic niling classes were no 
longer separable from the conquered masses, the 
formal centralisation of power in liLs hands, ratified 
by his coronation in 799 as Roman emperor by the 
jiopo Leo III., could not long stem the forces at 
work for the splitting up of western Europe into 
a niimher of small states ; neither could this result 
be accomplished by the building up of a inilitaiy 
monarchy extending from the Ebro in Spain, and 
from the A])ciinines in Italy, to the Forth Sea, and 
from the Atlantic to the Elbe in Germany, the j 
cstahlishmciit of a code of imperial law and of a j 
sy.stem of imperial goveniment, the encouragement j 
of learning and commerce. The Prankish military ! 
hegemony fell to the ground under the reign of j 
his weak successors. The next steji towards the ! 
formation of Prance was the Treaty of Verdun ' 
(813), by which the localisation of "the Germans i 
heeame Hnal ; their former racial unity sank in an i 
awakening sense of diil'erent nationaIit’ie.s. I 

Fewhd Monarchy. — Though Charles the Simple I 
was politic enough to put an end to the incursions i 
of the Formans by making their leader Rollo Duke 
of Formaiidy, the unchecked dcvelojunent of a i 
hereditan' ari.stocracv had reduced the royal power 
to a shadow, when in 987 Hugh Capet, Count of 
Paris and of Orleans, was made king by the feudal 
chiefs. He was^ the real founder of the Frcncli 
luonarchy as distinct from the extinguished Frank- 
i-h Jringship, and from the imiieriai dignity which 
n-as vested after Cjiarlemagno in the ruling house 
of Germany. "While the Roman emperors of the 
German nation often took up their abode at Aix-la- 
C!m]K-!lc, Charlemagne’s residence, the (lapetian 
kiiigt, residing in I'aris and crowned in Rheims, 
Iwime an outward sign that the Rhine divided 
laces again, as in the day.s of Varus and Anninins ' 


(q.v.). Louis IcGros ( 1 108-37 ) remilated the feudal 
system, abolished serfdom on liis own estates, 
secured corporate rights to the cities, under his 
jurisdiction, while a new element in the state was 
generated by the foundation of a free burgher 
class. At this juncture the policy of the Plan- 
tagenets forced England into hostility with Prance. 
Henr}' of Anjou, already Duke of Formandy, suze- 
rain lord of Brittany, Count of Maine and Touraine, 
had married Eleanor of Aquitaine, who brought 
him the provinces of Guienne, Poitou, and Gas- 
cony ; and when in 1124 he became kin" of England 
as Heniy II. (q.v.), his prestige outsTione utterly 
the French court. The kings of England laid 
claim to the crown of Prance ; the French kings 
demanded obedience from their too powerful 
vassals. Hence an enmity so pereistent, and fed 
subscqirently from so many sources, that the 
CiTisades, of which the Normans were the most 
zealous promotei-s, and in our days the Crimean 
war, oiier the only instances of military fellowship 
between England and France. Philippe Auguste 
(1180-1223 ) recovered Formandy,,Maino, Touraine, 
and Poitou from John of England. He took an 
active personal share in the Crusades, and per- 
mitted the pope to organise a cruel persecution 
against the Albigenses in the southern parts of 
the country. Philippe was the fust to levy a tax 
for the maintenance of a standing army, and in 
his reign a chamber of peers, of six secular and six 
ecclesiastical members, was instituted to_ act as a 
council of state. Many noble institutions date 
their origin from this reign, as the iinivei-sity of 
Paris, the Louvre, &c. A right of appeal to the 
royal courts was established, and the arbitrary 
power of the great vassals crippled. Improvements 
in the mode of administering the law were con- 
tinued under his son, and his grandson, Louis 

IX. (122C-70), who, before his deiiarture for the 
Crusades, secured the rights of the (.lallican Church 
by a special statute, in order to counteract the con- 
stant encroachments of the ])apal power. Under 
his son, Philippe III. (1270-85), titles of nobility 
were first conferred by lettei-s-patont. He added 
Valois and the comtis of Toulouse and Venaissin 
to the crown. Philippe IV. (1285-1314), siirnamcd 
le Bel, acquired Navarro, Champagne, and Brie 
by marriage. "SVith the object of securing fu]>- 
port against the secular and ecclesiastical uouilit}', 
Phili])pe gave prominence to the burgher clement 
in the nation, and for the first time called together 
the Flats Gcncranx, or States General, at wliich 
the tiers Hal, or burgher class, ajipeared together 
with the nobles and clerg}’. V ith the view of 
securing to the crown the great fiefs, he abrogated 
the riglit of females to succeed to landed jiroperty. 
Ilis tyrannical pei'secution of the Templars showed 
his aoiise of the regal power, while the transfer- 
ence of the holy sec to Avignon brought the popes 
for seventy years under the inllucnco of the French 
court. Unuer his three sons and successore, Louis 

X. (1314-10), Philiiipe V. (1310-22), and Charles 
IV., le Bel, (1322-28), the rule of the kings- of 
France was strengtheneil and extended. 

House of I'VrioA — Philiiqio VI. ( 1328-50), the 
first of the House of Valois, succeeded in right 
of the Salic law. His reign, and tho“o of Ids 
.successors, .John (13.70-C4) and Charles V., le 
Sage (1304-80), were di.sturhcd bv constant_ wars 
with Edward 111. of England, wfio laid claim to 
the throne in right of hi.s mother, a daughter of 
Philippe le Bel. The war bcg.an in 1,339; in 1340 
the Imttlo of Crccy was fought; at the battle of 
Poitiers (13,70) John was made captive; and before 
its final close, after the dculh of E<lward (1,377), 
the state wa« reduced to bankruptcy, the nobility 
excited to i-ebellion, and the mass of the people 
sunk in barbarism. Debasement of the coinage. 
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onerous taxation, and arbitrary . conscriptions 
brought the country to the verge of irretrievable 
ruin, while the victories of England humbled the 
sovereign, annihilated the French armies, and cut 
down the flower of the nation. The long and weak 
minority of Richard II. diverted the English from 
the prosecution of their groundless claims to the 
kingdom of France ; hut during the minority of 
Charles VI., Ic Bicn Aim6 (1380-1422), the war 
was renewed with increased vigour on the part of 
the English nation, who were stimulated by the 
daring valour of Henry V. The signal victoiy won 
by the English at Agincourt in 1415 j the treason 
and rebellion of the French princes of the blood, 
who governed the larger provinces ; the ambition 
of the several regents, the ultimate imbecility of 
the king, the profligacy of his queen, and the love 
of pleasure early evinced by the dauphin ; all 
combined to aid Henry in his attempts upon the 
throne. But the premature death of Henry, the 
persevering spirit of the people, and the extra- 
ordinary influence exercised over her courrtrjmren 
by the Maid of Orleans conctrrred in bringing 
about a thorough reaction, and, after a period of 
rmrrder, rapine, and anarchy, Charles VII., le 
Victorienx (1422-61), was crowned at Rheirrrs. 
He obtained from the States General a regrrlar 
tax (taillc) for the rrraintenanee of paid soldier-s, 
to keep in check the rrrercenaries and mararrders 
who pillaged the country. The polic3' of his 
successor, Lorris XL (1461-83), favoured the 
bitrgher and trading classes at the expense of the 
nobles, while he hunrbled the power of the vassal 
irrinces, He was a crafty ruler, who managed the 
finances well, and succeeded in recovering for the 
crown the territories of Maine, Anjou, and Pro- 
vence; while he made himself irraster of some 
hortions of the territories of Charles the Bold, 
Duke of Burgund}’. Charles VIII. (1483-98), by 
his marriage with Anne of Biittanj% secured that 
powerful state, and consolidated tire increasing 
power of the crown. With him ended the direct 
male succession of the House of Valois. 

Louis XIL, le Fire du Pcitplc (1498-1515), was 
the only representative of the Valois-OrUansiamiXy. 
The tendencj' of his reign was to confirm the regal 
supremacy, while the general condition of the 
people was arrreliorated. He and his successor, 
Francis 1. (1515-47) of the Valois- Angoulemc 
branch, wasted their resorrrces in futile attempts 
to establish their hereditary claims to Lonrbar■aJ^ 
Francis I.’s rivalry with the Emperor Charles V. 
of Spain, representative of the Horrse of Haps- 
brrrg-Burgundj’-, gave itself vent in four war-s for 
the possession of Burgundy and Itaty. Taken 
prisoner at the battle of Pavra ( 1525) and led avvay 
to Madrid, Francis ultimatelj' irrade good his title 
to Burgund (1544), brrt had to renounce Italy. 
His rergn is rrrarked bj’' the flowering of the 
Retraissance, by the beginning of the Protestant 
Reformation, bj^ the further strengthening of the 
absolute power of the rrronarchj’^, by the sirbordina- 
tion of tire clergy to the crown in tenrrs of the 
‘ Concordat ’ signed with the pope. An allj' of 
the Protestant princes in Germanj', and of the 
schismatic king of England, Henry VlII., he j’et 
remained in Iris Irorrre polio^^ an adherent of the 
Roirran Catholic religion. He and his immediate 
srrccessors were concerned mainly rrith the political 
aspects of the Refonnation, which recrarrted its 
upholders from the aristocratic and enlightened 
classes. Henri 11. (1547-59) recovered Calais for 
France. Under Francis II. (1559-60) the Roman 
Catholic House of Guise obtained possession of the 
effective power in the state. Their adversaries, 
the House of Bourbon, headed the movement of the 
‘Riifonrre.’ Under the weak kings Charles IX. 
(1560-74) and Henri HI. (1574-89), whowere under 
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the rnfluence of their mother, Catharine de’ iMedici 
this division in the French nobilitv resulted in the 
war of the League and war s of religion. The iiias- 
.sacre of the Protestants on the night of St Barthol- 
omew (15/2) raised to such a pitch the pride of the 
Horrse of Giiise that Henri III. fled to the camir 
of the Bourbon leader, where he was murdered 
by a, fanatical monk. The name of Charles IX 
remains associated with the horrors of the St Bar- 
tholomew’s niglit, which witnessed the striking of a 
blow at tire very heart of the nation ; the first step 
in a periodical recourse to murder-, pei-secution, 
and proscription. Such horrors, renewed bv Louis 
XIV. against the Protestants, and applied" by the 
Revolution to a different class, have, with the 
triumphant campaigns of Napoleon, done more to 
weaken France than the worst blows of its 
enemies. 

Botirhon Line. — The accession of the Bourbon 
pi-ince, Henri IV. of Navarre (1589-1610), allayed 
the fury of religious wars, but his recantation 
of Protestantism in favour of Catholicism dis- 
appointed his own party, to which, however, he 
granted the free exercise of their religion and 
ecclesiastic autonomy bj' the Edict of Nantes 
(1598). Bj- degrees Heni-i, through the counsels 
of his minister Sully, and by his own personal 
popularit}', raised the power of the crown higher 
than ever, while he began a system of thorough 
administrative reform, which was arrested onlj’ bj' 
his assassination bj' the fanatic Ravaillac. During 
the reign of his son, Louis XIII. ( 1610-43 ), Cardinal 
Richelieu, one of the greatest statesmen of modern 
Europe, resumed the policy of Francis 1. against the 
House of Hapsburg by entering into a compact 
with the Protestant princes engaged in the Thirtj’ 
Years’ War, raised higher the authority of the 
crown at home, and humbled the Huguenots, who 
in the south and west of France had established 
almost a state within the state. Cardinal Mazarin, 
under the regency of the queen-mother, Anne of 
Austria, governed during the minority of Louis 
XIV. His continuation of Richelieu’s polioj’ 
roused the .parliament of Paris to a last eflort in 
favour of its ancient political liberties, systemati- 
calty cut down or ignored bj”^ the kings ; the 
nobility also made a last stand for their feudal 
rights. The civil war of the Fronde ensued ( 1648- 
53). Its termination put all classes under the heel 
of the j’-oung king, Louis XIV. (1643-1715), who 
could justlj' say, with local iiarliaments reduced 
to judicial and administrative bodies, with aristo- 
crats demeaned into courtiers, ‘L’etat, c’est moi.’ 
During his reign the French inonarchj- culminated. 
But under a cloak of magnificence, sores gathered 
sufficient to effect its ruin less than seventy-five 
years after his death. He continued the policy of 
Richelieu and Mazarin. The successes of his 
ai-mies under Condd, Turenne, Vauban, Luxem- 
bourg, Catinat, Vendome, Boufflers, and Crequi 
extended the boundaries of France to the Rhine, 
and to Flanders in the north ; this was mainly due 
to the talent of Louvois in developing the militniy 
and naval resources of France, and to the financial 
skill of Colbert. But the war of the Spanish 
Succession (1701-14), though confirming a prince 
of the House of Bourbon upon the Spanish throne, 
ended disastrously for the French, repeatedly 
defeated by Prince Eugene of Savoy and Marl- 
borough. At home the gi-eatest splendour and 
luxun' were displayed ; art, literature, and science 
flourished to a degiee unknown before. The proud 
kin" compelled the pope to restore to the Gallican 
Cluirch some of its privileges, but he fell under the 
influence of Jesuit advisei-s, and dealt IiLs country 
a baneful blow by the revocation of the Edict of 
Nantes (1685), causing 400,000 Protestants to emi- 
grate. At the close of his rule, his absolutism and 
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bigotry, the oppressive -war-taxes, the prodigality 
of tlie' com-t, and the luxurious lives of the clergy 
bore their fruit. 

HLs youtliful heir, Louis XV. (1715-/4), succeeded 
to a he'ritage -whose glorj' was tarnished, and Avhose 
stability was shaken to its very foundations. The 
long reign of Louis XV. presents nothing worthy 
of notice except the gradual rise of those inodem 
piiilosophical and political sentiments which pre- 
pared the overthrow of all the ancient institutions of 
the coimtrj-. The regency of the profligate Orleans 
paved tlie way for the miseries which followed, 
wliile his corrupt financial administration brought 
the nation into the most overwhelming financial 
emban-assnients. In this reign Corsica -ivas added 
to France. The thorough disorganisation of the 
state, and the neglect of the fleet and army, pre- | 
vented all attempts at conquests either by sea or on 
land. The colonies were left a prey to the attacks 
of other powers, while the capricious change of policy 
which the king’s mistress, Madame de Pompa- 
dour, forced upon the government brought contempt 
on tlic counti-j’. The Peace of Paris (1763), by 
wliicli the greater portion of the colonial posses- 
sions of France were given up to England, termin- 
ated an inglorious war, in which the French had 
expended 1350 millions of fi-ancs. The close of 
this unhappy reign was still further disturbed by 
the cabals of the Jesuits, but their banishment in 
1764 marked the triumph of the philosophic 
movement over the Roman Catholic C)lim-ch. In 
1774 Louis XVI., a well-meaning, weak prince, 
succeeded to the throne. His first ministers, 
?ilaurepas, Turgot, and Malesheibcs, had not the 
^^gouI■ to carry out reforms. They were succeeded 
by the financier Xecker, who endeavoured, by 
economy and method, to arrest the impending bank- 
ruptcy of the state. The influence of Voltaire, 
Roiis.seaii, Monte.sqiiieu, and a host of other writers 
imbued with the modern democratic siiirit, the 
siifleriiigs of the uia.s.ses, the importation of English 
political ideas, the American war of independence, 
in which the French took an important part 
(in puisuanco of a deliberate dasign in this way 
inost ellectiially to weaken England), the restora- 
tion to the Paris and provincial parliaments of 
.some of their long-lost privileges, conspired together 
to .sound Ihodeatli-knoll of monarchical ab.solutism. 
After much opposition on the part of the king and 
court, the States General, which had not met 
since 1614, assembled at A'^ersailles on the 25th of 
^Iay 178!). They formed theiiisolves into a 
Nntiomil Assembly, thereby commencing the 
Revolution, and undertaking to make a new con- 
stitution, they presently called themselves the 
Const it iiciit A sscinbl y. 

The J!( volution. — -Under the ‘ancien i-6giiiic’tlnis 
abruptly brougbt to an end the grades of nobility 
had become so numerous that their members stood 
in the ratio of 1 to 250 of the entire population. 
Xevcrthclc‘'S, every gi-ndo of nobilitv exempted its 
holder from the payment of the ordinniy land-tax 
or taillc, from tho charge of maintaining the public 
ro.ads (coiT/'c), from hiilitaiy conscription, from 
reeei\-ing billets of soldiers, A-c. The nobles paid 
the cdjhtution tax, but in a verj’ unequal propor- 
tion, although the landed property was vc.sfed 
almost entirely in their hands. Tliev, in fact, 
together with tho elergj', nionopoliscit the prin- 
cipal share of the national revenues, and lett to 
the lower classes the burden of labour and of 
j’.'i.ying the taxes. At the outbreak of the Revo- 
lution the I’reiich nobility were .sunk in profligacy 
aiid fallen to the lowc-t stage of demoralisation, 
llie clergy kept jiace with thc noble.s in general 
ilcpravity, and while their aggregate rcvonHC.s 
aniounteii, according to Xecker, to 1.30,000,000 of 
livres, and their landeil pro]tcrty stood in tlic 


relation of 1 to oj of that of aU other proprietors, 
their contributions towai-ds the maintenance of the 
state were inadequate and irregular. The tiers (tat 
were crushed by tho weight of an unjust taxation, 
which was rendered more obnoxious by the system 
of farming out some of the taxes. The most tyran- 
nical of these w.as the tax {yahcllc) on s.alt. The 
municipal institutions whicli had been permitted 
to flourish under some of the Valois jirinces in tho 
middle ages were almost entirely abolished, and 
the olfices of towns, like those of the state and the 
courts of justice, were either hereditary or open to 
purcliase. The Hers Hat, which included profes- 
sional men and all who were not members of either 
the noble or the clerical order, saw themselves 
utterly excluded from all participation in the privi- 
leges and duties of fi-ee citizens at the very time 
when their minds were drawn to the discussion of 
questions of political independence, equal rights, 
and univei-sal freedom. 

The resistance made by Louis and his advisers 
to the reasonable demauas of the Drauties led to 
their declaration of inviolability. The king re- 
t.aliated by ordering a large body of_ troops under 
arms, dissolving his ministrA', and banishing Necker, 
whom he had shortly before recalled under the 
pressure of public opinion. The consequence was 
the outbreak of insurrectionary movements at Paris, 
where blood was shed on the 12th July 1789. On the 
following day the K'ational Guard of Paris, and 
a new civic militia under the authority of the 
municipalitj', was convoked ; and on the 14th tlie 
people stormed the Bastille. The provinces re- 
pe.ated the acts of Paris, and everywhere national 
guards and revolutionary municipal councils were 
called together. On the 4th of August feudal 
.and manorial rights were .abrogated by the 
Assembly, which made a solemn declaration of 
the equality of Imnian rights. The royal princo.s 
and all the nobles who could escape sought safety 
in flight. The royal family. Slaving attempted in 
vain to follow their example, tried to conciliate tho 
people by the feigned assumption of republican 
sentiments ; but on the 5th of October the rabble, 
followed by numbei-s of the Xational Guard, at- 
tacked Vei-sailles, and compelled tho king and his 
family to remove to Paris, whither the Assembly 
also moved. The next two years witnessed- the 
solemn inauguration and the subsequent with- 
drawal of various constitutional schemes. Tlie 
princes of the blood and the ancient noblcs.se 
raised corps of emigi-es, but their efibrts could not 
.anest the spread of republicani.sni. The _ king 
alternately made concessions to the republicans, 
and cherished sehemes for escaping from llicir 
surveillance; but each month added to his liuniilia- 
tions and to tlie .audneit}' of those sim-onndinghim. 
V'itli the de.ath in 1791 of Mirabeaii, the cliampion 
of tho Xational Assembly, all chance of the e.stab- 
lishmeiit of constitutional monarchy perished. The 
Constituent Assembly was succeeded in 1791 by 
the Leyislatirc Assembly. The king was coni- 
pelled by the Girondists to a war with Austria in 
April 1792 ; and the c.arly defeats of the French -u-cro 
visited on Louis, who was confined in Aiigirst with 
Ills faniily in the Tenijile. The advance of the Pi irs- 
.sians into Champagne threw Paris into the wildest 
excitement. The A.ssembly dissolved itself in Sep- 
tember, the National Convention took its jilacc, and 
the republic Avns ]iroclainiod. In IJeccmberthc king 
was brought to trial, and called upon to aiiswor for 
repeated acts of treason against the republic. On 
the 20th .Tanuary 1793 senfoiice of death was passed 
upon him ; and on the following ilay he was bc- 
lieailed. Revolts burst out in ovory piirtof France- 
England, Holland, Spain, Xaplcs, and the Gcrnian 
f-t.ates combined together against the republic. 
Christiaiiity was now formally repiidiatoil, and 
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the sacredness of the republic and . the -worship 
of Reason solemnised. Marie Antoinette, the 
widowed gueen, was guillotined ; the dauphin and 
his surviving relatives suffered eveiy indignity. A 
reiOT of blood and terror succeeded. Danton and 
Robespierre, after having condemned countless 
numbers to the guillotine, suffered each in turn 
a similar fate. After tlie destruction of the 
, Terrorists a, reaction gradually set in ; the people 
were wearied of bloodshed and anxious for peace 
^ and order at any price. In 1793, 1795, and later, 
insun-ections took place .in La Vendee on belialf 
of the white flag, but were quenched in blood. 
The brilliant exploits of the young general 
Napoleon Bonaparte in Italy turned men’s thoughts 
into fresh channels. In 1795 a general amnesty 
was declared, peace was concluded with Prussia 
and Spain, and the war was carried on witli re- 
doubled vigour against Austria. The Revolution 
had reached a turning-point. 

A Directory was formed to administer the 
government, which was now conducted in a spirit 
of order and conciliation. In 1797 Bonaparte and 
his brother-commanders were omnipotent in Italy ; 
Austria was compelled to give up Belgium and 
recognise the Cisalpine Republic. The glory of 
the French arms was re-established abroad, but at 
home the nation was still suffering from the shock 
of the Revolution. The Directory repudiated two- 
thirds of the national debt, and thus almost ruined 
the commerce and credit of France. Under the 
pretext of attacking England, a fleet of 400 ships 
and an army of 36,000 picked men were equipped ; 
tlieir destination proved, howevei', to be Egypt, 
whither the Directory sent Bonaparte; but the 
young general, resigning the command to Kleber, 
landed in France in 1799. The Directory fell on 
the famous ‘ 18th Brumaire ' (9th November 1799) ; 
under the constitution of Sieyes the state was put 
under_ three consuls who unlike those of Rome were 
three in number, with different degrees of authoritj' ; 
Napoleon secured supreme power as First Consul. 

. In 1800 a new constitution was promulgated, ve.st- 
ing the sole executive power in Bonaparte, who 
showed consuinniate skill in reorganising the 
government, to which he imparted a systematic 
efficiency and a spirit of centralisation that secured 
a thoroughly practical administration. Having 
resumed his command, he marched an army over 
the Alps, attacked the Austrians unawares, and 
decided the fate of Italy by his victoiy at Marengo. 
In 1801 the Peace of Luneville was concluded, and 
the boundaries of France were once more, extended 
to the Rhine. England was the only country 
which refused to recognise the various Italian and 
German conquests of France ; and, with the excep- 
tion of a brief period of peace, England remained 
the implacable foe of Bonaparte from the days 
of the consulate to his defeat at "Waterloo. Every 
period of respite from war was employed by the 
First Consul in fostering trade and industry, and 
iii obliterating both in inivate and public life the 
stains left by the Reign of Terror. 

The Empire . — In 1804, on an appeal by universal 
suffrage to the nation, Bonaparte was proclaimed 
emperor. The pope came to Paris to crown him 
and his wife Josephine ; a new nobility -rvas rapidly 
created, and the relatives and favourites of the 
emperor received vanquished kingdoms and prin- 
cipalities at his hands. For a time Napoleon’s 
influence with the weakened porvers of the Con- 
tinent succeeded in maintaining an injurious sys- 
tem of blockade against England ; and, except in 
the Peninsula, his arms were everywhere victorious. 
His marriage, too, with the Archduchess Maria 
Louisa, a direct descendant of the ancient House 
of Hapsburg (1810), seemed to give to his throne 
the prestige of birth, which alone it had lacked. 


He_ kept up the democratic impulse of the Revo- 
lution as much as was wanted to drive his engine 
of war. His tactics would have availed him little 
against the successive European coalitions liad lie 
not adopted the princijile of national armies, general 
inscription, and forced requisition introduced by 
Carnot, the ‘organiser’ of revolutionary France’s 
victorious resistance against foreign aggression. 
This principle has since become the outstanding 
feature of continental warfare. It gave Napoleon 
an empire including practically tlie whole of Europe, 
except Russia, Turkey, and "Great Britain ; when 
it was quietly introduced by Prussia, it assisted 
effectually in bringing to a close the emperor’s 
career, but not until he had made himself king of 
Italy (1805), made of Holland and Naples vassal 
kingdoms (ISOG), set up in Germany the Confedera- 
tion of the Rhine, conquered Prussia (1806-7), 
occupied Portugal, deposed the Bourbons in Spain 
( 1808), reduced the Hapsburgs after four campaigns 
from their medieval title of Roman emperors to 
the status of emperors of Austria, made of Rome a 
French town, and carried off Pope Pius VII. to Font- 
ainebleau. In the long run, the evils attending 
his high-handed policy both in France and out of 
it undermined his position. The French navy was 
destroyed by Nelson at Trafalgar (1805), and the 
sea-trade of France much injured. His despotism, 
the unceasing strain of war, the burden of conscrip- 
tion, the estrangement between emperor and pope 
threw the seed of disaffection among the French 
people. 

From 1811 to his final defeat in 1815 the emperor 
rapidlj' lost ground. The disastrous Russian 
campaign, in which his enormous aimy of 400,000 
men was lost amid the rigours of a northern winter, 
was soon followed by the falling away of his allies 
and feudatories. Napoleon himself was still vic- 
torious wherever he appeared in person, but his 
generals were beaten in numerous engagements ; 
and the great defeat of Leipzig (1813) compelled 
the French to retreat beyond the Rhine. The 
Swedes bropght reinforcem'ents to s-\vell the_ ranks 
of his enemies on the east frontier, while the 
English pressed on from the south ; the senate and 
his ministry betrayed his cause, and the allies 
marched on Paris, which, in the absence of the 
emperor, capitulated after a short resistance, 
March 30, 1814, Napoleon noiv abdicated in 
favour of his young son, and retired to the island 
of Elba, the sovereignty of which had been granted 
to him. His wife and son removed to Vienna ; 
his family were declared to have forfeited the 
throne ; France was reduced to her former limits, 
and the provinces she had acquired were restored 
to their national rulers. 

The Restoration . — On the 3d May Louis XVIII. 
(tlie brother of Louis XVI.) made his entiy 
into Paris. The conduct of the Bourbons did 
not conciliate the nation; they returned loaded 
with debts, and surrounded by the old nobility 
and clergy, who had not renounced their former 
privileges, and who looked upon the generation of 
Frenchmen tliat had arisen since the Revolution as 
their natural enemies. A narrow spirit influenced 
tlie weak policy of the king, which led to the 
establishment of a strict censorship, the extension 
of the powere of the police, and the persecution of 
the adherents of the Empire ; while the lower cla.sses 
and the army, who alike resented the humiliating 
reaction that had followed the foi*nier excitenient 
of war and conquest, were treated with an indiffer- 
ence, and even contempt, by the returned emigres, 
to "which thev were whollv unaccustomed. On the 
IsfMarch 1815 Napoleon left Elba and landed in 
France. The soldiers flocked around his standard ; 
the Bourbons fled, and he took possession of their 
palaces. The news of his landing spread terror 
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tLrou"li Euro))e ; and on the 2oth Jlarcli a treaty 
of alliance rvas signed at nenna between Anstria, 
Ituc%ia, Prussia, and England, and preparations were 
at once made to put down the inoveinent in his favour 
and restore the Bourbon dynasty. At firet the old 
pre>tige of success seemed to attend Napoleon ; but 
on the 18th June he was defeated at AVaterloo; 
and, having placed himself under the safeguard of 
the English, lie was sent to the island of St Helena, 
in confonuity with the generally acknowledged 
sentiment that it was necessary to the peace of 
Europe to remove liim finally and definitely from 
the scene of his former power. 

The second restoration gave occasion to many 
pledges of a more liberal policy on the iiart of 
Louis, but few of them were fultilled, and a geneml 
and sullen discontent reigned ainong the people, 
who were again deprived of all voice in the adminis- 
tration or in the election to office.s, and were 
harassed by the petty tyranny of the priests, who 
were the favourite advisem of the crown. In 1821 
Napoleon breathed his last at St Helena ; and 
in 1824 Louis XA’III. died without direct lieim, 
when his brother, the Due d’ Artois, succeeded as 
Charles X. The same ministerial incapacity, w.ant 
of good faith, general discontent, and excessive 
priestly influence characterised this reign, which 
was abruptly brought to a close by the revolution 
of 1830, and the election to the throne of Louis- 
Philippc, Duke of Orleans, as king hy the will of 
the people. Progress in material prosperity made 
his govcrniiient popular vith the bourgeoisie or 
middle classes, and for a time he held his ground. 
The warlike propensities of the nation found an 
outlet in the war in Algeria with Abd-el-Kader. 

The Second Rcmiblic . — But the determined re- 
sistance of the king to the growing desire for 
electoral reform led at last to open insurrec- 
tion in Paris ; and, Louis-Philippe having ab- 
dicated (February 24, 1848), a republic was iiro- 
claimed under a iirnvisional governiiicnt. An 
insurrection of the Bed Bepublicans in Paris 
(June 1848) was only putdown after great slaughter. 
Louis Napoleon was elected President of the 
Bepublic in December 1848 ; but by the f.ainous 
coup d’lldi of December 2, 1851, he violently set 
aside the constitution and assumed dictatorial 
powers; and a year after (2d December 1852) he 
was raised by the almost unanimous voice of the 
nation to the dignity of emperor, as Napoleon III. 

The Second Eiupirc . — Tlic constitution of this 
second empire was the .same as that of the 
fil't. A senate and a legislative body, shom 
of all eflectual jiarliamentarj- rights, 'screened 
liadly the emperor’s complete' absolutism, under 
which, however, France made great advances 
in the dcvelopniciit of her natural rc.sonrccs and 
in manufactures. Assuming the character of 
an adjuster of the wrongs of nations, Napoleon 
Itroclaimed himself ,a mediator in the Danisli 
and Austro- Pni'sian wais, and the defender of 
the Iiahaiis .against Austria, of the pope ag.aiiist 
the people of Italy, and of the Mexicans against 
the government of the United States of America. 
By Ills help the Italians were relieved from the 
^uistrian yoke, and the pojie was left master of 
Lome ; Imt in Mexico his intervention only led to 
greater bloodshed, and ended ignoniiniou«ly for his 
anus, and fatally for the cause and life of Ids 
(irotegc, the Aiistri.an Prince Maximilian. He 
licside England in the Crimean w.ar 
( is.it-.iOjj and entered upon a wise economic 
policy by signing with that countrv a tivaty of 
cnmiuerec (ISGO) on free-trade lines. Although 
tli.>_ brilliant sucee-s of the Paris Exhibition of 
18<ij s(.f.|,ied to alTord evidence of the iiersonal and 
national eonsidenition in whicli the emperor was 
he.d, his political credit had already then lost its 


importance. At home the great financial emharrass- 
ments of his government were arousing the dis- 
content of the people ; and to avert the growing 
disaft’ection Napoleon otl’ered (1SC9) to adopt a 
constitutional form of government, and to make 
some concessions in regard to freedom of the press. 
It was soon found that the responsibility of the 
ministry was fictitious, and that the emperor 
availed'himself of its protection to cloak his own 
acts of peisonal government. The result of the 
appeal made to the nation in 1870, on the plea of 
securing their sanction for his policy, was not what 
he had anticipated ; and the 50,000 dissentient 
votes given by the troops in this plebiscite revealeil 
a hitherto unsuspected source of danger. Confident 
in the eilicieiicy of the army, and anxious to 
rekindle its ardour, he availed himself of a pretext 
t6 declare war against Pnissia. 

The course of events in the short but tenible 
Franco-German conflict of 1870-71 astonished 
Europe by its unexpected character, revealing at 
once the” solidity ot Prussian strength and the 
hollowness of imperial power in France. AA'ar was 
declared on the 15th July, and it had been the 
intention of the French emperor to cross the Bhine 
at Maxaii and push his armies between the North 
and South German States so as to force the latter 
into neutrality. Such action required superiority 
in numbers and mobility at the very outset, besides 
good generalship. These advantages were soon 
found to be all on the side of the Germans, wliO'C 
perfect organisation enabled every detail of mobil- 
isation to be completed by the 30th July. Their 
troops, 518,800 men, with 1584 guns, were then 
formed into three armies — the first under Geneial 
Steinmetz, the second under Prince Frederick 
Charles, and the third luider the Crown Prince. 

Tlie French had with diflieulty collected 270,000 
men with 925 guns by the beginning of August, 
and these were deficient in transport and equip- 
ment. The emperor assumed the cliief coinmand, 
and had 128,000 men between Metz, and the 
frontier at Saarbnick, some 47,000 under Marshal 
MacMahon on the eastern slopes of the A’'osges 
Jlountains, and 35,000 in reseive at Chfilons. Tlie 
fu-st engagement took place on 2d August, when 
General Fro.ssard’s corps drove out the weak 
German detachment in Saarbruck, but did not push 
its success, and the Germans took the offensive 
next day. On the 4th the third army (130,000) 
on the German left met General Douay’s advanced 
brigade (5000 men) near AA’isscmbouig (Ger. 
AVeissenburg), defeated him, and pressed on to 
AA’Srth, where MacMahon had taken up a strong 
position witli his main body (45,000). The battle 
fought bore on the Cth was disastrous to the 
French, who fled in confusion through the A’osges 
Mountains. On the same day the liattle of 8pi- 
chereii was fought between 07,000 of the first 
German anny and 32,000 of Frossard’s corjis, and 
ended ' in the orderly retreat of the latter. As 
a result of tliese disasters the emperor found it 
necessary to retire towards Aletz, and, after the 
fierce and undecided rearguard aefion at Boniy on 
the 14th, entered that fortress on the following day 
with 170,000 men and 510 guns. He then hlian- 
doned the chief command to Maishal Bazaiiie. 
Meanwhile the second Geniian ariiiv had reachwl 
the Moselle, and was thre.atcning wit'll its advanced 
troops the roads to Paris. This was unknown to 
Marshal Bazaine, although he had a large force of 
cavalry which should have kept him informed of flic 
enemy’s movements. He ordered the retreat wc.-t- 
ward to continue, and his staff made the groat cnor 
of directing the bulk of the troops to use only one, 
and that the southenimost, of the two brrmd 
chaussees available. .-At lo.ast scvenly-two Jiours 
would have been nece-'sary to comjdctc the uith- 
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tlrawal from Metz under these circumstances, and 
the Germans had already placed some cavalry 
across the road near Mars-la-Tour. On the 16th 
they rvefe vigorously supported (as was invariably 
the case in this campaign) hy other troops, and 
succeeded in stopping the westward movement of 
tire French. Next day the latter concentrated on 
the Gravelotte position, eleven miles in extent. 
On the 18th the pitched battle of Gravelotte was 
fou"ht, and resulted in the French being driven 
hack on Metz. Here they were, surrounded, and, 
after several gallant hut unsuccessful attempts to 
break out, surrendered on 27th October. 

Thus within a rrronth the regular armies of 
Fr.ance had been rendered powerless to oppose the 
German advance. But in the meantime the Gardes 
Mobiles had been called out, and, with the remains 
of MaciMahon’s army, formed at Chalons a body of 

120.000 men, with 321 guns, much disorganised, and 
almost entirely without discipline. With these it 
was determined to attempt to join hands with 
Bazaine by a northerly march, which was commenced 
on 21st August, without intelligence reaching the 
Germans, part of whose second army was again in 
motion towards Paris. On the 25th the Germans 
learned, it is said through a telegram in a foreign 
newspaper, of MacMahon’s movements, and at once 
changed the direction of their march so as to 
intercept him. The effects of want of discipline 
and contradictory orders had greatly delayed his 
march, and he was much harassed hy the enemy, 
till finally on the 30th the 5th corps under De 
Failly, having encamped near Beaumont without 
takin" the precaution of protecting themselves by 
a chain of outposts, though it had been engaged 
the previous day, was surprised and driven north- 
wards on Sedan. Here MaciMahon collectetl his 
dispirited troops, but only to find that the enemy 
had surrounded him, and by vigorous forward move- 
ments had captured the bridges over the Meuse and 
the commanding positions round the town. A fierce 
battle commenced early on the 1st September by 
the attack on Bazeilles. This village was c.wtured 
by the Bavarians and recaptured by the French, 
and ultimately burned. By noon MacMahon had 
been. wounded, and General Wimpfi'en as senior 
officer had taken command, only to find further 
resistance hopeless, in spite of the gallant charges 
of the French cavalry under General Marguerite, 
who fell at their head. Nearly 500 guns were 
playing upon the French, who were crowded into 
Sedan and under its walls, and at 5 P.M. the white 
.flag was hoisted on the citadel. Next day the 
emperor, who was with the army, surrendered with 

83.000 men. 

On the 4th Paris was in rebellion, the senate 
dissolved, the empress-regent a fugitive on her 
way to England, and France proclaimed a republic 
amid tumiutuous excitement. Before the close of 
September, Strasburg, one of the last hopes of 
France, had capitulated, and Paris was conipletely 
invested hy German troops ; and on the 5th October 
the Prussian king had taken up his headquarters 
at Versailles. Gigantic efforts were made to raise 
armies in the provinces for the relief of Paris. 
Ganrbetta, escaping from the city in a balloon, 
joined the governirrerrt at Tours, and by his energy 
got together rrrany thorrsand armed rtren. These 
rrnder the successive comrrrand of Generals 
D’Arrrelles de Paladine, Chanzy, and Borrrbaki 
fought stubbornly on the Loire, and with some 
slight srrccess, threatening at one tirrre to crrt tire 
Gerirran line of comnrunications, at another to raise 
the siege of Belfort. But the surrender of Sfetz 
by Bazaine, .and corrseqirent reinforcerrrent of the 
German armies round Paris, frarstrated tire fir-st, 
and the masterly tactics of General von V' order on 
the Lisaine not only prevented the second, birt 


drove the French troops into Switzerland, where 
they were disarmed and interned. Whilst tlieso 
everrts were occurring in the south and south-east, 
the Germans wei-e overrunning the north as far as 
Dieppe, and fought a drawn battle with the French 
levres rrnder General Faidherbe, who perhaps dis- 
played nrore talent than any other French leader 
durrng the campaign. From Paris, where almost 
every able-bodied man was enrolled in the ranks, 
freqrrent sorties were made, and bloody battles 
fought rn the villages to the east and south, Le 
Bourget, Champigny, Le Hay, Borrgival, Eaincy, 
&c., several of rvhich were taken and retaken 
nrore than once. The city also rrnderwent a 
honrbardment for several days, from which, how- 
ever, it suffered little, and ‘it was not till com- 
pelled by hunger in January 1871, after a four 
months’ investment, that negotiations were opened 
with the enemy at Versailles. The united efforts 
of the different branches of ‘ the Provisional 
Goyerirnrent of Defence,’ respectively installed at 
Paris and Torrrs, then srrcceeded in bringing about 
an aranistice, and a portion of the investing artrry 
entered the city, which had been till then cut off 
froirr .all communication with the outer world, 
except by balloons and carrier-pigeons, and finally 
threatened by famine. They remained but a few 
hours, and witli tlie concurrence of Germany the 
French nation now proceeded by a general election 
of representatives to provide for the exigencies of 
the country. 

The Third Repiihlic . — The First National As- 
sembly of the French Republic met at Bordeaux in 
February. After receiving from the Provisional 
Government of Defence the resignation of the 
powers confided to them in September 1870, the As- 
sembly undertook to organise the government, and 
nominated M. Thiers chief of the executive power of 
the state, with the title of President of the French 
Republic, but with the condition of responsibility 
to the National Assembly. On the 1st of March 
the preliminaries of peace were finally ratified at 
BorcTeaux, the chief conditions being that the 
province of Alsace (except Belfort) and part of 
LoiTaine, including Metz, should be ceded to the 
German empire, and that France should pay a war 
indemnity of 5000 millions of francs, and continue 
to be occupied by German troops till the money 
was all paid. This enonnous obligation was dis- 
charged in September 1873, and during the s.anie 
month Fr.ance, after an occupation of three yeare, 
was finally relieved from the presence of foreign 
troops. In the spring of 1871 the peace of France 
was seriously threatened by a successful outbreak 
.at Paris on the part of the Communists; but, after 
great bloodshed and grievous damage to public 
and private propei'tj% they were quelled bj" the 
regular aimy, and on 20th May order was restored 
in Paris, 

The difficulties which beset the French in the 
war commenced with bad organisation for collect- 
ing the reservists and mobilising the armja In 
contrasting the two opponents, it is remarkable 
how inefficient the fine French cavahy w.as m 
obtaining inform.ation, hoiv slow one commander 
w.as to march to the support of another, how 
defective were the sendees of the staff', how little 
strategical talent w.as to be found .among the 
<’^enenilp, Jincl how often ordinary inilitaiy 
cautions were neglected by them. To these must 
be added most persistent bad fortune. . 

Since then Fr.ance has been successfully trjung 
to obliterate some of the numerous nustortuno.s 
resulting from the war, and commerce and national 
prosperity have veiy rapidly revived. 1 he e.x- 
Emperor Napoleon died in 18/3 at Chislchuist, 
where he had resided with his f.amily smee Ins 
liberation in March 1871. His son was killed in 
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-the Zulu wart 1879). In 1873 JI. Thiers resigned 
tlie oiiice of President of the P’rencli Kepuhlic, and 
■was succeeded by JIarshal JIacJIahon, ■wlio ap- 
pointed ministers' •willing to ]>ave the -way for the 
reinstatement of the French monarchy, under the 
descendants of the Bourbon • dynasty. But the 
plan of a fusion between the two branches of tlie 
family failed through the action of the Comte de 
Chambord, -wliom it -was intended to make king 
under the title of Hemi Y. ; ■\vhereupon the mon- 
archical majority in the 'National Assembly, in 
spite of tlie growth of republican feeling in tlie 
countiy, conlirmed for seven years !MacMalions 
tenure of the presidentship. Matteis thus remained 
in suspense between a return to the monarchical 
principle and a thorough acceptance of the republic 
till 1875, ivlien, by the accession of some Orleanists 
to the moderate 'republican parlianientai-y part 5 -, 
it became possible to pass constitutional laws for 
tlie republic. A senate and chamber of deputies 
leprescnted the people; a jnesident elected for 
seven years stood at the head of the govcmmpiit. 
The general election held in virtue of the constitu- 
tion showed that France, under universal manhood 
suflrape, was now in favour of a parliamentai-y 
republic. A last attempt made in 1877 by the 
‘ reactionary ’ parties to stem the tide of popular 
feeling met with a decided rebutf at the pouing- 
stations. In pre.sence of a republican majority 
both in the House of Deputies and in the senate 
Marehal Mac^Iahon resigned his otlice ( 1879 ), and 
an out-and-out republican, M. Grdvy, was ap- 
pointed in his stead. Gambetta, the eloquent or.ator 
and leader of the republicans, who heeame after 
the death of Thiers the paramount political power 
in Franco, now led his- party into coui-ses of un- 
certain wisdom. The Communards were rehabili- 
tated ; tlie church was irritated by violent measures ; 
the Tunis e.xpedition was entered upon ; public 
instruction, on the other hand, c.specially in its 
primary grade, was greatly developed. To their 
irritating attacks upon the Orlcanist, Legitimist, 
and Bonajiartist parties, representative relics of 
France’s former ])olitical states, and upon the 
Eojnan Catholic Church, the largest and most 
united corporate power in the country, the rc- 
jmblicans soon added intoriial discord, and suH’ered 
from their inexperience of parliament.aiy govern- 
ment. The true conservative power in France, 
the body of peasant proprietors, beg.an to include 
their chosen rcpre.sentatiyes in their distrust of 
all politici.ans. Keimblican prospects became 
clouded through G.ambolt.a's accession to tlie 
jircmierhliip and hi.s failure to keep it ; through his 
dc.ath (ISS'J), which left his partv witliout a leader 
and the pcojde without an idol; through the 
weakening of French influence in Egypt, lc.ss 
owing to Engli.sh action than to the vacillating 
policy of the ministry ( 1882 ) ; through the Tonqnin 
e.xjicdition and embroilments with Cliina, which 
co'-t many lives and much treasure witliout per- 
ceptible returns ; through accusations of jobbery 
and malvemations brought against M. Griiy’s soii- 
m-Iaiy, which resnlted in a change in thepresident- 
ship by the re-ignation of the former, and tlie 
election of M. Carnot (1887). The election of 188.7 
shoiycd that the rejmblic had lost ground, and 
uic ^infatuation of a large section of the electors 
for Gcnenil Boulanger ( 1887 ), sujiported by the reac- 
tionary p.arlies in hi“ schemes of personal jiolitical 
nggr.indisemcnt. while doing little to unite the 
broken front of the republican majority, put in 
ieopaidy the rational, jiractical, and undonbtedlv 
libeml iiarliamentary institutions which the fliiril 
mpiiblic bad been instrumental in imid.anfing in 
l i.ancc. In 18S!I the French held ttieir fourtii 
universal exhibition, atid lookisl forward to general 
elections in the autumn, and the settlement of the 


duel between Boulaiigists and Constitutional Ee- 
publicans. Y’hen all the uncertainties of tlie 
situation are siimiiicd up, and in spite of tlie 
permanent threat of a war with Germany, tlie 
fact remains that France, since the defeat received 
at the hands of that countiw, has immensely 
improved its material and militai'j’ resources, and 
taken a long stride towards a' healthy, well- 
regulated, peaceful, national life. 

See the French Histories of Franco by Anquctil (1803; 
new ed. 1879), Sismondi (1831), tniierrj- (1827 ; new 
cd. 1872), Michelet (1833-74), Martin (4th ed. 185C-G0), 
Guizot (1874), Dumy (1852); the Ucciicil dcs Ilistorieits 
dcs Gaides et dc la France, edited by Honi. Bouquet and 
other Benedictines, and continued by members of the 
Institute (i.-xxvi. 1738-1880) ; Crowe’s HistorJi of 
France (Bond. 1830-44) ;, the short histories by Mis 
Brook and Miss Yonge; and Dean Kitchin’s Hiitory 
of France previous to the Itcrolntion (3 vols. 1873-77). 
For the Eevolution, see the works of Mignet (1824), 
Thiers (1823-27), Louis Bkanc (1847-04), Michelet 
(1847-53; centenary ed., 5 vols. 1889); Taine’s Origines 
dc la France Contcmporainc (1875-85; Eng. trans. 1878- 
85) ; Carlyle’s French Revohition (1837) ; Moise Stephens' 
Histori! of the French Jlcrohition (vol. i. 1880) ; and Von 
Syhel and AVachsmnth in German. For the Bestoration, 
see Lamartine (1829) and Capefiguo (1809); for the 
Eevolution of 1848, Lamartine (1849), G-amier-Bages 
(1872); and for the Second Empire, Delord (1875). See 
also the articles in this Encj-clopmdia on the chief kings, 
rnlers, and great men of France, such as Fiuxci.s I., 
Henry IV., Louis XIAL, Danton, Mirabeau, Eichei-ieu, 
Eobespieure, Napoleon, Thiers, G-WIBetta, kc.; and 
those on Gali.ic.vn Church, Bourbon, Girondists, 
Huguenots. 

Language and Litepatuee.— Tlie French lan- 
guage belongs to a family which offei-s unusual 
interest and exceptional facilities for philological 
.and literaiy study. From the standpoint of the 
English scholar it appeai-s bettor suited than 
any other modern tongue to impart a sense of 
genesis in language, and by analogy and narallel- 
ism in almost everj’thing else. It is tlie be.st 
specimen of its kind, because the decomposed soil 
from which it springs — Latin — is school property ; 
bec<ausc the successive states it has gone through 
are visibly marked on its material and in its sig- 
nific.ance ; bec.ause its lino of development, diverted 
from Eoman culture, lies across the richest and 
most accessible historical gi'ound. Moreover, since 
the rise of modern philology, no language has been 
subjected to more patient and more profound re- 
sc.arch, nor has any repaid more fully the labour 
expended upon it. No gi'cater monuments of 
linguistic science have been erected than the 
special literature produced mainly in Germany 
and in France by the students of French phil- 
ology ; so much so that one’s admiration _ is 
divided between the intellectual )ienctration which 
has discerned the laws of growth in the French 
language, and the marvellous fixity and regu- 
larity of the.se laws tlieinselvcs. Long before 
the Eomans conquered Gaul their speech was 
already undergoing certain sjiecific changes, whence 
in due' course and in the ju-opor jilaces the modcni 
laiigmages of Italy, Eouin.ania, Spain, Portugal, 
ami France would take their rise. These changes 
consisted luincip.ally in the weakening or dropiung 
off of primitive elaboiate case intlexions, the siqi- 
prossion of short vowels between consonants tliat 
could with case be pronounced together, a gradual 
increase in the stre.---, laid in pronunei.ation upon the 
accented syll.able, the use among the Eonmh jdclis 
of forni.s and words not accepted in the jmhslied 
cla-sses of .society, and the tendency to depart from 
the earlier and synthetic modes of expression in 
order to introduce into the mechanism of speech 
a new cla.ss of words, which slowly took the idiicc 
of nerishing e,a-se and verb inllexiohs. 

, Through Latin, its ancestor, French belongs to the 
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Aiyan stock of languages. Along -with its sister- 
languages, Roumanian, Italian, Spanish, and Portu- 
guese, it sprang into being -when soldiers, colonists, 
and merchants,_ in the course of several centuries 
of Roman domination, had saturated -western and 
southern Europe with their lingua romana rustica, 
or common Latin speech, an essentially popular 
and unliteran' form of utterance, but forcible and 
instinct with an irrepressible vitality. This Liitin 
of the Roman people and of their European posses- 
sions is known to philologists in the shape it 
received after the invasion of the barbarians and 
through the admixture of Teutonic elements, 
under the name of Romance. It is as it were a 
vegetable mould, spread to a great depth over 
the surface of western and southern Europe,; and 
from its common properties were formed, by a 
process .of differentiation, the special and local- 
ised soils suited to bring forth ultimately the 
distinct literatures of Italy, France, Spain, and 
•Portugal. In France Romance gave birth to Old 
French, which can be divided into three successive 
periods — the period of formation, the flourishing 
period, and the period of decay. The first is con- 
temporaneous with the earliest middle ages, and 
its origin, like that of French history, dates back 
to the conquest of Gaul by Rome. The Celtic 
dialects were overpowered bj' the lingua romaiuc 
rustica. AVhile the masses spoke popular Latin, 
the literary dialect of Cicero was written and 
spoken by the educated and governing class : it 
,was a class language, and continued so till the 
church was left alone in possession of this effete 
leracy of ancient Rome. 

The lingua romana, according to a law inherent 
in every language, was already assuming local 
peculiarities in different parts of Gaul when the 
first move towards the formation of a French 
language, the campaigns of Julius Ccesar, was 
completed by a second, the settlement in Gaul 
of the Frankish, Burgundian, Saxon, and Gothic 
tribes from beyond the Rhine. The formation 
of different dialects received fresh impetus from 
the complete disruption of the Roman power in the 
West. From that day, the processes of decay, 
which till then might be considered as modifica- 
tions within the lingua romana, assumed a re- 
generative character and became the starting-point 
of a new language. To the Franks has fallen tlie 
honour of having their name attached to it. This 
Germanic title has by no means affected the inner 
construction of the language. Teutonic influences 
can be traced in goodly number in the vocabulary 
and phonetics of Old French ; but the gram- 
matical framework and the syntax, which de- 
veloped only in the late stages of Old French, are 
wholly and absolutely Latin in origin and Latin in 
spirit. Language in Gaul, as elsewhere, ran into 
types : dialects, whose primary causes are obscure, 
were formed. In the valleys of the Rhone and 
of the Garonne, in the whole country (very nearly 
the half of modern France) vei’ging to the Bay of 
Biscay, from the mountains of Auvergne south- 
wards, early French was not French; it inclined to 
the Italian and Spanish modifications of Romance 
on which it borclered. These southern dialects, 
known under the collective name of languc d'oc, fell 
out of the race for supremacy^ when the centre 
of political and military power in Paris became 
sti'ong enougli to absorb the Mediterranean border 
in its circle of influence. By degrees inner troubles 
and invasion fr-om without deprived the southern 
speech of its national significance as a body of lan- 
guage. N owadays Provencal ( q. v. ) is for the people 
a patois, for literary antiquaries and philologists 
a curious study. Its victor, the langue d’o'il, the 
parent of modern French, has had a triumphant 
career. Geographically, to It belonged the valleys 
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of the SaOne, Loire, Seine, Scheldt, and Meuse, 
bcholars recognise four dialects in it. The dialect 
of Paris became paramount after the building up 
in Pans under the Capetian kings of a natural 
^ntre for the gradual nationalisation of France. 

I he culminating point of Old French was reached 
when it had. evolved fully its * half synthetic 
system ) in the 12th century. 

The language thus shaped brought forth a 
stupendous amount of literature. For two cen- 
taries medieval French was the polite language of 
Europe, more so than modern French has ever been ; 
for after the early but transient literary outburst of 
the langue d’oc, and before the dawn o'f the Italian 
Renaissance, French had no rivaliy to f ear from still 
shapeless contemporaries. It was currently held till 
within the last fifty years that French literature 
had its roots in the Augustan age of Latin culture, 
and that the Hellenism of the Renaissance was the 
first air in which it flourished. The mythological 
apparel of French poetiy and the classical rhetoric 
do admittedly proceed from that source. But 
hearts beat and imagination wove its webs of fancy 
in France ages before scholars imported the literaiy 
finery of Greece and of Rome. The natural trunk 
of French literature, if not of French letters, casts 
its roots in the same soil whence the language 
sprang. Language, nationality, and society^ are 
even in the middle ages the constituent elements of 
history, and the true nature of the times is better 
elicited from them than from the records of military 
violence. 

In the flourishing period of Old French, society is 
' feudal, its character is the division of men into 
four sharply defined classes : the nobility, whose 
occupations were mainly martial, and who in 
consequence fostered an epic literature ; the 
burghers, among whom are first found the more 
strikingly national points— common sense, wit, 
good-humoured satire, gracefulness, a fresh and 
nimble style ; the villeins, aflbrding to the burgher 
plentiful material for jest; the clerics, including 
the clergy and all professional men, who spoke and 
wrote Latin, and who when they took to writing in 
French brought to it the older language’s historical 
and philosophical qualities. Those four classes had 
their being between the four walls of medieval im- 
mutability — the Catholic religion, feudalism, nion- 
archy, and the grossness of tlieir world-conceptions. 
Thus rough-hewn, French society, from the 11th to 
well into the 14th centuiy, assumed and preserved 
throughout the Crusades, tliroughout the struggle 
between emperor and pope, in spite of the annexa- 
tion to England for a time of a large portion of 
France, the proud position of master and arbiter in 
matters of the intellect and of ' social commerce. 
The deeds of war of the Frankish kings of the 
Merovingian and Carlovingian dymasties called 
forth French epic poeti-y. The appearance of ' 
Clovis as the champion of the Catholic faith against 
the Arian heresy, of Charles Martel as the prota- 
gonist of Christendom against the Moslem Arabs 
from Spain, of Charlemagne as conqueror of the 
heathen Saxons in Germany and of the Moham- 
medans on the banks of the Ebro, fed an ever- 
swelling strain of song till it rang its loudest in the 
Chanson de Roland (11th century). Round this 
epic poem, struck up by the Norman irotevire at 
the battle of Hastings, further royal, feudal, and 
biom-aphical epics ranged themselves, almost all 
»ro?inded on fact, some borrowed from antiquity, 
some suggested by the Cnisades, some imported 
from Brittany. The last class may be claimed 
by Great Britain as derived from the liter.-m' fund 
of its oldest inhabitants; for, when 'the Celts of 
Britain had been driven from the east coast by- 
the Angles and the Saxons, a part of them cro^sed 
the sea to French Brittany, taking with them the 
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le<'encl of King Artlnir. Those who remained in 
'U^ales, after cliarmin" their Teutonic conquerors bj' 
tlieir gift of song and poetiy, fascinated with still 
"reater ease the Kornians roma'nised by their long 
stay in France. Tlieir Ilouiid Table, Perceval, and 
Lancelot were incorporated in Anglo-Norman 
literature, till they won for French in their con- 
tinental form the prize of narrative poetrg. From 
France those romantic stories passed into the 
Netherlands, Gennany, Italy, and the Spanish 
peninsula, carrj'ing everywhere that air of chivalry 
and gallantrj’ which in matters of the imagination 
gave an ideal to society and constituted its moral 
unitv. In the middle of the 13th century the 
purely epic cycle and the romantic cycle engrafted 
upon it were complete. Then came in verse the 
opportunity of the story-teller and in_ prose that 
of the chronicler. The French fabliau or tale 
is unequalled for wit, humour, alertness, good- 
tempered malice, and refined mockery, with^ a 
strong dash of the salt of coarseness. The Vol- 
tairian spirit already tripped lightly about, and 
tlie fabliau writer, in his swift, pointed treatment 
of social mattei-s, is the forerunner of i\\a esprit 
Ganlois and Parisian vivacity which feed a distinct 
cunent in the stream of French literature. Boc- 
caccio and Chaucer drew much material from the 
French elaboration of tales hailing from all quarters 
of the globe. 

■\Vhole collections of fables were fathered upon 
zE‘-op, dubbed to tliat purpose with the familiar 
name of Isopet. By degrees the short fable was 
.•-ucceeded by long seini-enic, semi-satirical com- 
positions, in which a moral was aimed at man by 
the transference of social relations to the animal 
world. The Uoman du Bcnard, the most repre- 
.sentativo and most comprehensive of these pro- 
ductions, was imitated and translated everywhere, 
and its more interesting parts have remained a 
common possession of all literature, suggesting for 
instance the Flemish licynacrt dc Vos, and finally 
appearing as Goethe’s llcincke Fuchs in modem 
literature. In the 14th centurj- the latest French 
coiupilation of Mr Reynard’s exploits tluoirs a dc.al 
of light on the society of the time. It expresses the 
ideas of tlie comparatively wakeful and wealthj' 
middle cla.ss then occupying the largo towns, their 
hatred of the landed aristocracy, and indid'erence 
to the rillein’s lot. The French liave to thank the 
Crusades for their firet histories. Some of these 
belong to Anglo-Norman literature, and recount 
the deeds of France’s ally, Richard Ctcur-dc-Lion. 
But they arc outshone by Villehardouin’s Con- 
quite dc Constantinople, the masteiqiicce of his- 
torical composition in tlie middle ages proper. 
He reminds us of Herodotus as the Chanson dc 
Poland reminds us of Homer. The sixth cnisade 
and the life of Louis IX. arc the .subject of Join- 
villc’sil/e'/noiVM, while various Causes resulted in an 
outburst of French or rather Anglo-Norman his- 
torical productions in England which did not 
extend beyond the beginning of the 14th centurj'. 
Hbtorj’ in the middle ages being licroic, epic, and 
chivalrous rather th.an didactic and philosophical, 
the aristocrats provided the clerics with the 
material au.l .spirit of its treatment. But as time 
wore on the_ latter in their turn enriched French 
literattiro with branches that are entirelj' their 
own. 'J’hcj' began to write in the character of 
students and schqlam, of moralists, caricaturists, 
cduc.ators, dramatists, and profc.ssors of religion. 
Tlu'ir most important contribution to general 
jiteniturn is iha Jtuman dc la Pose, a va.st allegor- 
ic.al treatment of the lover's woes and the lover’s 
bliss in the pursuit of the object of his passion. 
Begun bj' Guillaume de Ijorri®, the jioem was con- 
tinued and diverted from its original purpose by 
Jc.an de Menn ; it became popular throughout 


Europe in the multitudinous artificially-cultured 
court circles of the 14th century. It passed into 
the Dutch, Italian, and English langtt.ages. It im- 
parted its character to French literature till the 
end of the loth centurj', was transcribed and printed 
during 300 yeare, and stands in an indirect relation 
to the ‘ romans ’ and ‘ precieux ’ works of the 17tli 
centuiy. Lj'rical poetry has, properly speaking, no 
cradle of its ownxvithin the strict limits of French 
medieval literature, for it was brought thither 
from a sunnier, wanner, and softer southern air. 
Italian, Spanish, and_ the langue^ (Toe were .the 
natural and earlj' vehicles of lyricism in Europe. 
Of these three languages the last named was the 
first to bear fniit. There prevailed in Provence 
some particular rules of etiquette and of good 
breeding, upheld bj' a brilliant societj' in wiiich 
women held the foremost place. The troubadoui-s 
in tlieir lyrics held up the minor to that society 
and reflected its tastes. When the south had fallen 
a victim to the bane of persecution and militaiy 
stipremacj' extended upon it from the stenier north, 
the art of the troubadours found in the 13th centurj' 
a temporarj' abode in Champagne, Picardj', Flan- 
dere, and Artois, whence it passed to Germany, to 
Italj', to Sicily, to Spain, to Portugal, inspiring 
everj'where the first lisping attempts or nationalities 
whose languages have since proved themselves to 
be, as IjTical instniments, superior to the Fiench. 

The 15th centuiy witnesses the linguistic tians- 
formation of Old French into Modern trench. The 
last traces of case inflection disappear, the analytic 
form of language supersedes in all essential jiarts 
the half-sj’nthetic system. The French mind ac- 
quires these q^ualities of reflection, French thought 
takes that philosophic turn xvliich distinmiishcs 
the idealism of the intellect from the ideruisni of 
the imagination. Froissart, in his Histories, wields 
an inquiring ns well as a picturesque pen. His 
successor, Philippe de Coniines, the historian of 
Louis _XI., is still more of a moralist and of a 
politician. Charles d’Orldans, snatching from the 
perishing troubadoui's the thread of lyrical poetij', 
passed it to Villon, who wove into its silk many 
a coaree hempen filament, till Clement Marot 
raised French veree to religious solemnity iji Ids 
translation of the Psalms, preserved its CTace in his 
epistles, and gave it a pathetic ring in Ids elegies. 
In the meanwhile the Italian Renaissance was 
filling with its glorj' the world of art and of litem- 
turc. Native and spontaneous literary activitj' 
xvas paling before the light of the revival of Icani- 
ing. With the acces.sion of the House of Valois to 
the throne we find at once that the spirit of France 
has passed awaj' from the old into a new socictj' 
and a new litemture. France will now receive 
the lessons of ancient Rome, ancient Greece, and 
modern Italj' before it does again original work pad 
resumes its 'supremacj' in Eurojie. French society 
becomes polished, its local provincial centres die 
out, and culture flourishes in the court of the king. 
Fiancis I. is proclaimed the father of Icttcm. 
The state is organised, there is a general intellectual 
inipulse,_ women are promoted to the place of 
honour in social and court life. French olllcers, 
sent j'oar after j'oar at the head of French troops 
to Italy hj' diaries VIII. and Louis XII., brought 
back a knoiyledge and a love of art and letters. 
Italian architects built man.sions for them and 
palacc.s for the roval familj'. Italian painteni and 
sculptors hung pictures and sot uji statues in their 
halls. Italian scholars interpreted for them the 
masterpieces of Roman and Greek literature. No 
longer mere power or phy.sical prowess, but mind 
was the object of a gentleman’s amlntion. H 
became the fashion at court to show enlightenment 
by aUending the preachings of the Refonners. 
Francis I. laid the foundation of the Bibliothcque 
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Nationale and of the College de France. He, and 
his sons after hini, encouraged artists and scholars. 
Paris numbered then 500,000 inhabitants, of rvhoiii 
15,000 were students. 

In the general excitement of the Renaissance and 
the Reformation, literature could not but move in 
the same direction as society at large. Italian 
comedy ousted the mystcres, sotties, and farces; 

, the imitation of Greek and Latin authors reduced 
the how of _ inspiration in poetry, and burdened it 
• with artificial rhetorical rules and with a mass of ill- 
advised borrowings from the Latin vocabulai-y and 
from the Latin syntax. Ronsard and his Plciadc 
stood in the van of this movement, which Regnier 
endeavoured to stem, while Rabelais, mixing the 
new material with the old in an ill-assorted, stupend- 
ous mass of cumbersome learning, low jesting, high i 
thinking, and word-rioting, came near being the 
burlesque Shakespeare of his age, whose energies 
are best represented in we know not which of the 
numerous veins running through Gargantua and 
Pantagrucl. No two minds could he more differ- 
ent than those of Rabelais and llontaigne, the 
great prose-writers of the Ifitli century, yet only 
the Renaissance could produce either; the first, 
Avith his reason driven rvild in pursuit of the visions 
of his imagination ; the second, a blitlie Greek sage, 
carrj'ing his rvisdom lightly and discoursing as if 
arm in arm with Plutarch, his model. Rjibelais, 
Montaigne, Calvin, and Descartes, by setting 
French prose on the basis afforded by the' revival of 
learning, drerv to themselves some of tlie attention 
then given to Italy. Poetry was rescued from 
Ronsard’s exaggerations by Slalherbe only to be 
tapered doAvn almost out of existence by over-much 
attention to elegance, refinement, lightness, and 
style. Looking forward through the spans of time, 
-Ave find that, divorced from nature and limited to 
the expression of the social emotions, poetry is 
poetical Avith Lafontaine only in his Elegie aiix 
Nyrnphes de Vaux, Avith Racine only in the 
choruses of his tragedies. As for the professed 
lyric poets of the 17th and 18th centuries, their 
performance bears the impress of the sterility and 
rhetoric of their Latin models. J. B. Rousseau, 
Lefranc de Pompignan, Lebrun, and Pindare are 
AA'orse sinners in this respect than Racan, Chaulieu, 
and Parny. Lyricism finds better interpreters in 
church orators, such as Bossuet ( Oraisons Funihres), 
Bourdaloue, Massillon, and Fiddlier, all of the 17th 
century, jt pervades the gloAving pages Avhich 
love of nature and effusion of sentiment dictated to 
J. J- Rousseau and Bernardin de St Pierre in the 
later part of the 18th ; it divells in the religious 
fervour of Chateaubriand and in the passionate 
■enthusiasm of Madame de Staiil on the threshold 
of the 19th. Andre Chenier Avas the first to restore 
some soul to poetry, in the pure Greek note Aidiicli 
he sang during the horrors of the Revolution. 

Such a long eclipse is partly explained by the 
premature application to literature of standards of 
ta^e and of formal criticism. Malherbe subjected 
his talent to a personal discipline Avhich Boileau 
consolidated into a set of rules enforced Avith the 
lash of satire. Corneille Avrote his tragedies early 
enough to remain comparatively free from this rod, 
but Racine acknoAi’ledged Boileau as his master. 
The 17th century is in P'rance the age of authority 
in literature as in everything else. The French 
Academy, founded by jRiciielieu in 1635, to estab- 
lish positive rules for the I'rench language and to 
render French speech not only elegant, but also fit 
to present all arts and all sciences, gave an earnest 
of its future labours by an endeaA’our to curb 
Coineille’s AA'ayAvardness in composition. Public 
oj)inion at comf; and public opinion in toAvm circles 
— for Paris aa’us becoming a centre of culture and 
thought, forming together Avith the couit; the Avhole 


of French society — fell by degrees into line Avith the 
Academy and Avith Boileau. Tims Avas formed, 
along Avith French _ unity, the unity of French 
literature, and to this period is ascribed the name 
classwal pcriod,_ to distinguish it from the period 
of liberty and indii’idualism ushered in after the 
Revolution and the Empire, by the rise of liberalism 
in politics and the return to freedom in the matter 
of prose and veree composition. As long as toAvn 
and court moved together in the same direction, 
the unity of French tliought, of French literature, 
and of French political development remained 
unimpaired and produced its fiuits good and bad. 
After Corneille’s sublimity and his representation, 
not Avithout some Spanish staginess, of the conflict 
of duty and 'passion in heroic human breasts, came 
Racine’s polished and courtly expression of the 
agitations of the heart. Moliere, the greatest 
French painter of men from life, shoAi’ed himself 
in his Tartufe the scourge of hypocrisy ; in liis 
Misanthrope he AA'as austere and touching ; in the 
Femmes Savantes and in the Prdcienscs Ridicules 
he exposed the false and pedantic erudition of the 
AA'onian of the period ; in tlie Avare he related the 
l>light of an unconscious miser; playful ivithal, 
castigating Avitli sobriety, ruthlessly just and gently 
forgiving, uproariously funny and immensely sug- 
gestive, acting his parts himself in the happiest 
fashion, using the sharpest, tersest, and brightest 
French. Regnard folloAved him, but far behind. 
Then came Destouches, Le Sage, Piron, Gresset, 
Sedaine, ivitliout Moliei'e ever having a rii’al, except 
perhaps Lafontaine, Avhose fables, conceived in 
the same inimitable French vein, are one and all 
natural or comic little dramas in Avhich an appar- 
ently artless exhibition of the Avays of animals and 
things leads to a neat moral applicable to man. 
Florian folloAved in his footsteps at a respectful 
distance. Madame de Sevig-n5 gained a place for 
letter- Avriting as a distinctly French art, an accom- 
plishment in Avhich many FrencliAvomen have ex- 
celled after her. In contrast to Bossuet’s HebreAV- 
like eloquence and militant ecclesiasticism stood 
Fenelon, gentle, suave, and A’ersatile, ever healing 
AA'Ounds and pointing a Avarning finger to dangers 
ahead. Totally different from either of them had 
been Pascal, an introspectiA'e pessimist oddly placed 
in the vestibule of an impersonal age, Avrestling 
Avith doubt, bending the language to his intellectual 
agony, and planting upon the Jesuits the stigma of 
his honest, piercing satire. La Rochefoucauld, aa’Iio 
Avrote his contribution to moral philosophy before 
La Bniyfere, AA'as'also a memoir-Avriter, a gift in 
AA’iiich Cardinal de Retz, the naturalised Scotsman 
Hamilton, and the Due de St Simon all excelled. 

Amidst the mistaken foreign and home policy 
Avhich Avas striking at the veiy roots of the nation, 
French literature ofl'ered toAvards the end of the 
long reign of Louis XIV. a spectacle of imposing 
intellectual force. France established thereby so 
AA'ell its claim to the leadership of society and 
literature in Europe that, thanks to a lull in 
natiA'e literaiy production, as in England, or to a 
comparatively backA\mrd_ state of culture, as in 
Germany, or to a paralysis of the national vigour, 
as in Italy, the French 17th century might seem to 
protract itself in all these countries even at a time 
Avhen a total change AA'as passing over French 
society; and pointing its literature in a neiv 
direction. The age of Louis XIV. was, above 
all things, that of a Avell-balanced literature, tlie 
AA’ork of men Avhose neri’es are not upset, Avho are 
fully satisfied Avith the Avork suggested by their 
situation. Their stock of ideas Avas_ adequate to 
their poii-er of treatment, and nothing ,came to 
mar the dignity and graA’ity A\-ith Avhich they 
approached their subjects. There is a AA-hoIesonie 
moral tone underlying their performance, and the 
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kind of repoce bred from the illusion that one’s 
work is final. But LouLs XIV. ’s senility and 
fanaticii'ni, and aftGi' liini the licensG 
.scnipnlousne=s of the regent, disorganised the 
court ; a larger number of thinking and able men 
collected in Paris than the service of the .state and 
of the church could occupy. Parisian society, once 
educated bv the court and long led bj’ it, broke 
awav, and ‘violently rebelled against an irksome 
tutelage. It returned to freedom fii-st, then it 
welcomed adventurous minds which abandoned 
troublesome spiritual and moral loyalties to swell 
the ranks of drawing-room malcontents, while 
below them seethed alai'geclass of uitrigants and 
scljeiners recruited in the overgrown establishments 
of noblemen and courtiers. Literature, from being 
an art in itself, became subordinate to ideas ; by 
an enormous inllnx of ripening thougbt it became 
a vehicle for hitherto nne.xpressed polltic.al, moral, 
religious and scientific matter. Till 17o0 the dis- 
integration of the old social body remained latent. 
Still, Montesquieu’s Lettres Pcrsancs and his 
ConskUralious snr la Grandeur et la Decadence des 
Domains announced plainly enough the advent of 
social satire, and the application of philosophic 
method to the study of political history. But his 
Esprit des Lois, hy showing the interdependence 
of physical and moral laws and the conditions to 
which is subjected the legislator’s apparent liberty, 
inarlcs a clear departure from the traditional 
theories of government. 

The gi'eat mouthpiece of the spirit of the age, 
Voltaire, belongs still in pure literature to the 
times of Louis XIV. His tragedies are classical, 
his literary criticism is that of Boileau, his poetry 
is an acadomic display of wit and sociability; blit 
the remainder of his works form a complete batterj’ 
in which his tales represent the light artillery anti 
his histories the heavy guns. Combining passion 
with philosophic acumen, strangely divided between 
vanity and generosity, the personal friend of kings 
and the advocate of ‘individual and popular rights, 
jireaching tolerance and openlv undermining public 
icspcct, deep in prejudice and the enemy of super- 
stition, he showeretl upon the tottering edifice of 
French society pamphlets, treatises, lettere, dis- 
courses, epistles— all of them shafts pointed with 
sarcasm, finely weighted with a touch of plausible 
leaniing, and 'feathered from the wing of his spark- 
ling imagination. He was assisted in his inces.sant 
warfare by a host of talented and original thinkei-s. 
Sensnalistic followers of Locke, like Condillac and 
Condoicet; combative materialists, like Holvetius 
and D’llolbach ; encyclopa'dists, headed hy Diderot 
and D’Alembert; earnest moralists like Vauven- 
arguas ; writers of novels and plavs with a p;irpose, 
such as Le Sago and Bcaumarcliais, or witli the 
object of minute ])sychological analysis, such as 
Marivaux and rAbb6 Prevost ; natur.alists, like 
Biiflon and Bcrnanlin do St Pierre, sliowcd each 
in his own department of letters, art, or science, 
many cven_ in several deiiartments at once, one 
conimon spirit and an identical real by wliich all 
thinkers and writere, often unknown to ‘themselves, 
worked in concert as if bolding of malice prejiense 
an intellectu.al Pentecost. The age was too much 
in c.aroest for plain comedy ; it w.as too bitter for 
poetrj'j Gilbert almost alone wrong a true ciy 
iiom his heart ; Crdbillon writes some overwrongli't 
Ir.ygoclics, and Laharpo stands forth as the last 
critic of tlie Boileau sehook 
At this juncture J. .1. Boussoau appeared to 
comijleto Aoltaire. Bom in Geneva, uherc the 
politic.al institutions towards wjiich France was 
moving were partly in existence, early weaned 
from an ntinnsphoro still nominally Calvinistic, 
professedly at war with the idiilosopliors, fie ;;ave 
them the .support of his per-uasive eloquciice. 


rassion, imagination, inspiration, enthusiasm, 
leating in fact their cold intellectualism with 
an emdtion.al fire that (juickened the seed of mis- 
chief, and raised the nation’s pulse to fever-heat, till 
even Kousse<au’s voice was lost in the clamour of the 
Eevolntion. He broke fresh ground in the science 
of politics by his Contraf Social, in the art of 
education bv his Jiinilc, in pure literature by his 
Nonvclle Ado'isc, painting a picture' of more 
natural morals, often gi'eatly at variance with 
morality. An unworthy son of the society of 
his day, he passed condemnation upon it. In the 
year after his death the political assemblies began 
the realisation of his ideas. Thus literature, at 
work among other causes, led straight to the 
Revolution. The ring of jlirabeau’s oratorj’ was 
heard for a few years above the turmoil in which 
perished the poet Andrd Chenier. 

As long as the axe did execution in France, and 
as long as Napoleon’s sword held sway in Europe, 
literature did not raise its voice, hladame de 
Stael drew her inspiration from without, though 
mentally and emotionally in touch with J. J. 
Rousseau. She called the attention of Franco to 
the benefit it could derive from the stud}* of inde- 
pendent foreign literature, such .as the nascent 
literature of Germany and the established litera- 
ture of England. 6he showed that the poetr}* 
of the Renaissance, derived from the ancient"-, 
elaborated into formal classicism, burdened with 
pagan associations, and modemised in Italy, and 
Spain, could npt be compared with the hidden 
bubbling springs welling forth in the chivalr}* and 
cathedrals of the land, and flowing from the lips 
of the greatest poets out of France. 

By doing aw.ay with eveiy sort of restriction and 
privilege the Revolution imparted a new unity 
to the French nation, immensely developed the 
function of the middle class, and throw open vast 
prospects to its hopes and ambitions. Becoming 
the centre of gravity of the nation, and holding in 
its hands the reality of power, it re-echoed the 
ideas of Madame de Stael. . Chateaubriand, find- 
ing in a return to medieval ideals the proper food 
for his imagination and the right colours for hi* 
style, unwittingly favoured her liberalism. Then 
Lamartine stepped forth as the lyrical poet long 
looked for in vain, revealing in his reposeful, tune- 
ful lines, often sad, and ever bathed in a dim 
religious earnestness, a beautiful and sympathetic 
side of French poetic sentiment which had never 
yet found a mouth able to utter it. _ A whole 
school of lyric poets followed in Lamartine’s foot- 
steps — Alfred de Vigny and Victor do Laprade 
being among the greatest. Ciusimir Dolavignc is 
not free from the besetting sin of rhetoric, and 
Victor Hugo was master of too many instruincnts 
besides the lyre to be classed here. His jiositiqn 
is that of fon'ndor and head of tlio French romantic 
school, ns the men called themselves who threw oil 
all allegiance to the classical traditions. He plul- 
osophi.sed for his followere on romantic festhctias, 
explainin" what relation ugliness bears in art to 
beauty. He applied his doctrine in a scries of 
dramas, to one of which, JJernani, the romanticists 
nailed their colonra and compelled the public to bow. 
From 1830 to 1885 Victor Hugo was in all kiud.“ of 
literature, at first an initiator, then a revered ami 
victorious chief, and during his old age an idnh-"Cil 
master. Under his leadership formalisin was ex- 
cluded from the technique of jmetiy ; ingenuity 
and a free .adaptation of rhetorical means (o poeti- 
cal ends taking the place of conipulsmy .standanls. 
In jirose stvle was left simil.arlv to individual 
initiative; tiie langimge being boIdly_ bent t‘> 
pniqms-o of the writer, and leceiving its nioulding 
trom the originality and character of hi-* nnnu. 
Tlierc was no longer a question of imitating -‘■ct 
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models and complying with fixed precepts. Ex- 
pression received its form from within. Hence a 
new, multiple, and often eccentric art, seeking 
too much after the pictorial and sensational signifi- 
cance of words, a general strain on the resources 
of language and of literary expression, hut a pro- 
fusion of striking effects, and the transference to 
the pen of many capabilities belonging properly to 
the brush, the pencil, or the chisel. Victor Hugo 
inaugurated thus a new method in literary com- 
po.sition. Taste and wit became of less moment, 
because literature no longer rested, upon society 
as a whole, but upon the nature of each individual 
writer. 

Romanticism represented three things : a return 
to ideals medieval, a recoil from idems classical, 
and the awakening of modern France to its own 
ideals. Victor Hugo embodied all this in his long 
career. Royalist and Catholic at first, he sang 
odes to the past ; adversary of the Academy and 
of the Theatre Franeais, he gained seats in the 
firet for his followers and the boards of the second 
for his and their dramas. Then, interpreting the 
inner life of the bourgeoisie, he wrote for them 
the poetry of their daily musings, of their affec- 
tions, of their children. Next, led on to liberalism 
and to the breadth of human charity, he with one 
hand branded Napoleon III., with the other revealed 
what gleams of spiritual heauty shine unknown in 
the hearts of the lowest and poorest, while his 
imagination wrought into epic poems the histoiy 
of the world and the destiny of man. Nobody ever 
did so much with words, and words never did so 
much for any one. The msthetics of romanticism 
bore fruit in the transformation of dogmatic criti- 
cism into literary histoiy. Sainte-Beuve applied 
the theory of the new practice with so much success 
that the critique of art and literature, always a 
favourite pursuit ivith the French, but long a cause 
of weakness, became one of their strongest points, 
and most beneficial to all literature. With him, 
Villemain, and Scherer, literary history became 
comparative as well as personal. To attempt an 
enumeration of Victor Hugo’s followers, or of the 
writers in anj”^ given field, would break tlie propor- 
tions of this general survey, besides conveying a 
wrong impression, for it is a feature of this century 
that the activity of talent pervades several fields, 
and expresses itself in verse and in prose almost 
indifferently. Lamartine, for instance, was an 
orator and a historian as well as a poet. Victor 
Hugo was still more discursive. Few meii sat 
down to their work with the intention of deriving 
their inspiration from the nature of their subject 
only. Subjects were rather chosen as themes, and 
their treatment showed a complicated compromise 
between man and thing. Michelet’s histoiy, for 
instance, is not separable from Michelet. After 
the firet ado of the romantic movement, which 
immensely broadened the stream of F rench litera- 
ture, the old and new flood mixed their waters and 
ran as it were into four principal masses. Poetry 
became more and more of an art and less and less 
of a substance, e.xcept in Alfred de Musset, who 
rivalled the finest performance of Lamartine and 
Victor Hugo without sacrificing his originality to 
either, sometimes to3dng with life, sometimes 
sneering at it, sometimes uttering the cry of man 
unredeemed from vice, crushed in sorrow, and . 
bound in weakness, in a voice so true, in so sweet 
a melodj', that he is the most loved of French 
poets. Below him stand the Parnassian poets, 
Leconte de Lisle, Baudelaire, Sullj^-Prudhomme, 
Francois Coppde, and, among his minor contem- 
poraries, the satirists Barbier and Barthelemj', 
Rrizeu.x, the two Deschamps, the ultra-romanti- 
cists Gerard de Nerval and Theophile Gautier. 

The drama, to which Casiniir Delavigne, Aured 


de Vignj’’, and Alexandre Dumas laid stepping- 
stones for Victor Hugo, fell after him into the 
hands of the semi-classicist Ponsard, of Augier, 
Feuillet, Alexandre Dumas fils, and Sardou. The 
comic stage, occupied by the rapidlj'-constnicted 
and rapidly-vanishing productions of Scribe, only 
1 ^ real comedy. But as a set-ofF some 

of the old comic force entered now and then into 
the romantic drama, and trickled into inanj^ novels 
and romances. These were a genuine growth of 
the times, and, for varietj', artistic treatment, 
psj'cholodcal analj'sis, they rank high above every 
novel published before, with the exception of but 
a few to which they are historically affiliated. 
Novels are fantastic with Ch. Nodier, historical 
with Alfred de Vigny, realistic with hldrimee, 
Balzac, Flaubert, and Daudet, panoramic with 
Alexandre Dumas the elder, homely with Sandeau. 
George Sand, possessed like Madame de Staiil 
of almost masculine gifts, and, like her, one of 
Rousseau’s disordered kindred, exhibited in her- 
self and in her books the plaj' of the passions 
in their natural state, till she poured forth her 
mellowed ardour in pure idyls of country life. 
There is but a distant affinitj’^ between the 
‘ realism ’ of some of the preceding writers and 
the naturalism of the brothers De Goncourt, Zola, 
Guy de Maupessant, and Paul Bourget. A wave 
of liberalism in the Roman Catholic Church 
bore Lamennais, Lacordaire, and Montalembert to 
oratorical fame, while Renan shone in church 
history. Cousin and Auguste Comte in philosophy, 
Taine in scientific psychologJ^ Beranger stood 
almost alone in having but one specialty. A 
liberal, though under the spell of the Napoleonic 
military glory, he raised to an art his turn for 
penning popular songs. The analj'tical qualities 
of the French mind and its power of constructive 
writing were nowhere better displ.wed than in 
tlie department of histoiy. A. x^liieny with 
fidelity and picturesqueness, Guizot with some 
heaviness, Thiers with patriotic complacency, 
Quinet and L. Blanc with too much passion, 
Michelet with an excess of the poetical faculty, 
De Tocqueville with breadth and insight, attached 
their names to some masterly work. 

In France more than in any other countiy 
mental power is accompanied by the literary 
facultj'. Hence all science and manner of erudition 
claims a place in literature. An inquirer going 
the round of the interests of civilised man would 
with , difficulty find an object of study or a branch 
of culture in which the French could not offer a 
model of presentment. Their literature is marked 
by symmetry and fullness in its successive periods, 
by continuity in its unity and variety, by even- 
ness in its distribution over the pursuits of man, 
bj' regularity in its function towards society, bj' 
the amenableness of the people to its influence. 
Literature is a mightier instrument with them 
than elsewhere. They quickly respond to it. 
The susceptibility of the national character, its 
somewhat feminine eagerness and quickness of 
perception, which keep society' as it were in a 
continual whirl of integiation and disintegiation, 
and ideas in perpetual revolution, are the very 
endowments wliich make tlieiy literature the most 
uniformly reatlablo of all. ith a little less of 
the mind-quality about them, thej' would be 
happier and wiser, perhaps, but Europe would be 
duller and poorer. 

The history of the French language may be studied in 
the dictionaries of Diez, Soheler, Braehet, Littre, and 
Godefroy; its grammar in such books as tlmse by 
Bartsclr, Braehet, and Gaston Paris. The hart commenced 
his Manuel d’ancicn Franeais ( ll-14tli centuiy), includ- 
in" a summary grammar, selection of te.xts, and glossayj-, 
wRh an admirable volume, LxtUraturc Frangaite 
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au jVotien AOC (1S38). Many invaluable contributions 
to Frencli pliilologj- have appeared in the pages of 
Jlomama, founded at Paris in 1872, and edited by Paul 
Meyer and Gaston Paris; and of the Zcitschrijt fiir 
Jlomamschc Philologic, founded at Halle in 1877, and 
edited by G. Grbber. The Societe des Anciens Tcxtes has 
issued many texts since its foundation in 1872; the 
student may also bo directed to Dr Wendelin Forster’s 
AUfranzdsischc Jiihliothck (i.-xi. Heilbronn, ISSl-SS), 
and to Suchier’s BihVwthem Jformannica (3 vols. Halle, 
1879-85). 

For the history of the literature, the first work to be 
named is the monumental and magistral Ilintoirc liUemirc 
rfe la Prance, begun by the Benedictines and continued 
by members of the Institute (i.-xxx. 1733-1888), but 
not yet bo 5 -ond the middle ages. More accessible for 
medieval times are the works of J. J. Ampere, Leon 
Gautier, Gidel, Albert, and Aubertin. For Later times 
one of thebestbooksisGodefro}’’s still unfinished .ffis/oirc 
dc la Lilt. Fran^. depids le IC Siccle jnsqn'd nos jours 
(9 vols. 1859-81). Sainte-Eeua’e, and Darmesteter and 
Hatrfeld have devoted special study to the IGth century. 

For the 17th century may be named the works by 
Voltaire, Demogeot, Laliarpe, Sainte-Beuve, V. Cousin, 
and Foumel ; for the 18th, Barante, Villomain, Bersot, 
Albert, John Slorley, E. and J. de Goncourt ; for the 
I’evolution, J. Chdnier, Geruzoz, and the works of Maron, 

G. Slerlet, and the brothers De Goncourt. 

For the 19th century and modern times may be named 
the special books by Charpentier, Merlet, and critic.al 
essays on contemporary avriters by Vinet, Sainte-Beuau, 
Villemain, Montegut, PrtSvost-Paradol, A. Pontmartin, 
Caro, Taine, Scherer, Paul de St Victor, G. Planche, 

H. Etienne, St Rend TaUlandier, Jaiiin, Saint-Marc- 
Giraidin, Lemaitre, Bourget, Pollock, Saintsbury, and 
Henry James. 

Good manuals covering tlio avhole ground are the books 
by Nisard, Demogeot, and Geruzoz, and by Van Laun 
and G. Saintsbury in Englisli. Walter Besant’s Earlii 
French Poets ani hia French df amourists ora also service- 
able English books. The reader is referred also to tho 
articles on tho chief French uriters in tliis Enoyclopicdia, 
as well ns to CiiAXSOss de Gestes, Dr.uia, I'abli.au.v, 
Novels, and the like. 

France. Isle de. See Mauritius. 
Francesca da Rimini, the beautiful 
(laughter of Giovanni da Polenta, lor d of Ravenna, 
was yiven in marriage to Giovanni tho Lame, son 
of Malato.sta, lord of Rimini, on the conclusion of 
jicaco between the two houses. Rut her heart was 
already given to Paolo, Giovanni’s brother; and in 
1285 Giovanni, surjrrising the two lover's together, 
slew them both. The incident is woven into the 
Inferno of Dairtc. See Yriartc, Franqoisc elc liimisti 
(Ians la Lfgcndc ct dans PHistoirc (Paris, 1SS2). 

Francc.sco di Paula, or St FitAKcis of 
Paola, fouirder of the order of tho Miitritr«, was 
bont itt 1410 at Pairla or Paola, a village of 
Calabria. At tiro age of thirteen Ire was the 
innrate of a Franciscarr convent; and at irineteen 
he retired to a cave where he inflicted on himself 
every species of self-nrort ideation. The fanre of 
his piety having attracted to his cell several 
cnrulatora of his austere life, he obtained perirris- 
stoit to erect a corrvent, and the new conrmunity 
tecotved front Pope Sixtn.s IV. the title of the 
llcnnits of St Francis of Assisi ; but the title was 
changed by Alexattder VI. to jlinim-llernrits of 
St FrattcLs of Paola The foitndcr c.stablishcd 


convcntrtal vow.s, I'nrncc'co added one of the nrost 
rtgnrotts .•rbstinonco— llcih, eggs, chcc.se, and milk 
Ik'im;; stnctly forbiiUloii llic etiUro yc*ir, except 
HI lUno^^. Popular ro|)ort havin}; nltributod to 
hnittcescn .•-cvoral wonderful cures, Lottis XI. of 
ryarree, being ill, Mirirmorred hrnr to his jrrescrrcc. 
I ranccsco was reccivtsl with the highest honoitr, 
king on hi. death-bed. Charles 
' III. and Louis Xll. induccrl hint to settle in 


France, and built him convents at Ples.sis-le.s- 
Tonrs and Amboise. Francesco died at Plessis 
on Good Friday 1507, and _wa,s_ canonised in 1519. 
The habit of the Minim friai-s is a gowit of coarse 
undyed woolleit stufi’, aitd formerly they weirt 
barefoot or with sandals only. 

FrancllC Comte, an old province in the ca.st 
of Fiunce, in the basin of the Rhone, cotTesportded 
to what was at one time known as tho County of 
Burgundy, and comprised what now forms ‘the 
departments of Doubs, Haute-SaOne, and Jura, 
and had for its capital Besancon. 

Fyaiiclliso. ori'dnally ‘freedom,’ but usuallv ‘a 
privilege ; ’ in England especially a royal privilege 
or exemption, belonging to a subject by prescrip- 
tion or conferred by grant. The franchise is the 
right to vote for meinbers of parliament or congr ess. 
See Paeliajiext, Congress, and the sections on 
government in the articles on the various countries. 

Fraiicia, Jose Gaspar Rodriguez, usually 
called Dr lAancia, Dictator of Paraguay, was the 
son of a small landed proprietor, of Fr-ench or 
Portuguese origin, and was born near the town 
of Asuncion about 1757. He studied theology at 
the university of Cordova de Tucuman, took his 
degi-ee as doctor, and was for some time a pro- 
fessor in that faculty. Next he adopted, the pro- 
fession of law, and pr-actised for thirty years, with 
a high reputatiorr for skill, honesty, and independ- 
ence of character. He was past fifty ■when the 
I revolution which shattered the Spanish yoke in 
I South America broke out in Buenos Ayr'cs. Para- 
guay at fir-st olfered active opposition to the revolu- 
tionists, but rrltimately sought to obtain indojrend- 
ence for itself. Francia took a leadiirg part itr tiro 
movement, and orr the declaration of independerree 
in 1811 'rvas appointed secrotar'y of the first national 
junta. Two years later, under a now constitution, 
he was elected one of the two supreme consuls. 
Fr-ancia -rvas Iriirtself virtually sole nrler from the 
first, and in 1814 was appointed dictator for three 
years. At the expiry of that time the dictator'shii) 
was given hirrt for life, and the absolute corrtrol 
so conferr-ed he exercised until his death in 1840. 
Under Francia’s firm rale tho condition of Para- 
guay rapidly inrprovod, but the countr-y went to 
min' after his death. One Characteristic of his 
govci'nmcnt w.os a system of non-iirtercourse, politi- 
cal or conrmercial, -with other nations. So .strict 
were the regulations against foreign intercour-se 
that ingi'css to or ogress from Paraguay was next 
to irnpo.ssible ; and Fr-ancia’s tr'catment of some 
foreigner's who did get in, arrtong thorn the farnoir.'s 
savant Bonpland, was har^h and barbarous, lie 
[ was a complete despot throughout, but his ainrs 
were irot imrcly selirsh. He was uitscrupulotrs itr 
! his choice of meatrs, atrd became more violent as he 
grew older and as the ca.st wind blew. Yet ho ittt- 
proved agricultrtro, promoted education, repressed 
suporstitiorr as well as religion, aitd cttforccd strict 
justice between riran atrd itran in his law-courts, 
however little he regarded it for himself. And it 
is said that his death was regretted by tlrepcojrleas 
a jmlilic calarnitv. I’rattcia is a solitary figttre full 
of interest of a kind, brrt is after all a very me.an 
example of the old Greek tyrant, and bccorttas 
alisurd when jrosed ns a great hero and patriot.' 

Sec RoiigKPr and T/nigclmnip’s Fssai Jfhtoriipie, lee. 
(I’.aris, 1827); and Fraiicia's Peum of Terror (l/)tid. 
1839), b 3 - .T. P. and V. P. Robertson, two j'onng .Scotcli- 
incn whom Francia turned out of the countrj'. Carlj'le’s 
essaj-in tho Pdinburph Jlcricw (1813) is interesting, but 
must Ire read with caution, the writer’.s bias in favour of a 
ruler wlio seemed to fit a favourite theory being evidently 
too strong for an impartial judgment. 

Frniicnioii, Rohert Edward, novcli-t, was 
bom at Gloucester in 1841. He was railed to tho 
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l)av in 1864, but in 1868 he made his debut as a 
novel-writer with G7-ace Oiecn's Engagement in 
Blaclhvood’s Magazine. Since then he has written, 
amongst other novels, Olympia (1874), A Bog and 
his Shadoiv (1876), and King or Knave (1888); 
also a series of sketches of London social life, 
entitled National Characteristics of London 
(1872). 

Francis I., king of France, son of Charles, 
Comte d’AngoulSme, was born at Cognac, Septem- 
ber 12, 1494, and succeeded Louis XII. , his imcfe and 
father-in-law, January 1, 1515. His first act as king 
was to reconquer Milan, which had been wrested 
.from his predecessor two years before. Ci-ossing 
. the Alps by an unguarded pass, he attacked the 
Swiss mercenaries in the (Milanese at Marignano 
( 13th September 1515), and obtained a complete vic- 
tory — the Swiss losing 12,000 men. InDecember 1516 
he signed a concordat with the pope, which virtuallj' 
broke down the independence or the French national 
chui'ch. On the death of Maximilian, emperor of 
Germany, in Januaiy 1519, Francis became a candi- 
date for the imperial crown. But the election of 
Charles of Spain ( henceforu'ard known as Charles 
V., q;v.) provoked Francis to a declaration of war 
against him, though, in spite of all the splendours 
of the ‘Field of the Cloth of Gold’ near Calais 
(1520), the French king had failed to secure for an 
ally Henry VIII. of England, who afterwards joined 
the Mpe and the emperor. The papal troops drove 
the French out of Italy; the soldiers of Henry and 
the emperor invaded France on the north ; the 
Constable Bourbon deserted to the enemies of 
Francis ; and the principal Italian republics 
declared against him. The French king, after 
presenting for some time a bold and successful 
front to his many adversaries, was totally defeated 
and taken prisoner at the battle of Pavia, 24th 
February 1525. -Charles carried his captive to 
Madrid, and only granted him his liberty a year 
later, Francis being compelled to renounce the 
suzerainty of Flanders and Artois, the duchy of 
(Burgundy, ' and all his Italian possessions and 
claims, to promise the restoration of Bourbon to his 
former dignities, and to surrender his two_ sons 
as hostages. No sooner, however, did he regain his 
freedom than he induced Pope Clement v II. to 
absolve him from bis oath ; and England, Rome, 
Venice, Florence, and Genoa — all of whom were 
growing alarmed at the immense power of Charles 
— withdrawing from their alliance with the latter, 
and siding with his antagonist, the war in Italy 
recommenced. On 5tb May 1527 Bourbon’s ‘ black 
banditti ’ stormed and sacked the Eternal City, and 
captm'ed the pope. On the other side a French 
■army was frittered away before Naples, having 
accomplished nothing. At last a peace was con- 
cluded at Cambrai, in July 1529, by which Fitincis 
retained Burgundy, but lost the Milanese, Flandeis, 
and Artois. Hostilities were again renewed in 1534 ; 
j’et, as before, only little was acconiplished. The 
war was, however, marked by an alliance between 
Francis and the Turks, a proceeding which excited 
the indignation of Christendom. By the efibrts of 
Pope Paul III., another treaty was concluded for 
ten years at Nice betireen Charles and Francis, 18th 
June 1538. Charles V.’s unfortunate expedition 
against Algiers once more stirred up the French 
king to renew the quarrel (1542), and he launched 
five different ai-mies against the emperor. In spite 
of the battle of Cerisolles (14th April 1544), in which 
the French were completely victorious, Charles and 
bis ally, Henrj- of England, marched upon Paris, 
and Francis was compelled to make peace at Crespy 
(IStli September 1544), matters being left in statu 
quo. Francis died at Bambouillet, March 31, 1547. 
Superficially a man of brilliant parts, Francis had 
in reality at bottom a frivolous, changeable, licen- 


tious nature. Nevertheless he greatly fostered 
learning and art, inviting painters and scholars to 
his kingdom, founding libraries, opening schools, 
and building several of the finest palaces in France ; 
but his persecution of the Vaudois and other Pro- 
testant sects has left a dark stain on his memory 
which all his patronage of artists and men of letters 
will not efface. See Fkance ; Cochrane, Francis I. 
and other Studies; Julia Pardoe, Court and Feign 
of Francis I. (new ed. 3 vols. 1887) ; Gaston Paris, 
Frangois I. (1888); and Francis I. and his Times, 
by Coignet (trans. 1889). 

Francis I. (1708-65), emperor of Germany, 
was the eldest son of Leopold, Duke of Lorraine, 
and Grand-duke of Tuscany. In 1736 he married 
Maria Theresa of Austria. See Maeia Theeesa, 
Austria. 

Francis II., emperor of Germany, and I. of 
Austria, was born at Florence, 12th February 1768, 
and in 1792 succeeded his father, Leopold II. 
The reign of Francis may be summarised as a 
series of wars against Napoleon, in which, except 
in the last, he was worsted. The first contest 
was that terminated by the Peace of Campo Forniio 
in 1797, when Austna lost the Netherlands and 
Lombardy, receiving in return Venice, Dalmatia, 
and Istria ; the next that in which Austria, after 
the great reverses of Marengo and Hohenlinden, 
was compelled to sign the Treaty of Lundville in 
1801. Then followed the short campaign of 1805, 
in which the defeat of the Russians at Austerlitz 
left Austria no alternative but to purchase peace, 
at Presburg, by the cession of Venetia, Tyrol, 
and Vorarlberg. In the following 5 'ear, on the 
foundation of the Confederation of the Rhine, 
Francis renounced the title of German-Roman 
emperor, and contented, himself with that of 
emperor of Austria, which he had alreadj' 
assumed in 1804. In 1809 another futile attempt 
to break the power of Napoleon again ended in 
disaster, Austna losing by the Treaty of Vienna 
( 1809) tile provinces of Salzburg and Carinthia, also 
Villach, Gorz, Trieste, and a part of Croatia, 
Dalmatia, and Galicia, Then, after a short 
alliance with France, the emperor once more 
assailed his western antagonist ; and this time, in 
conjunction irith the-Russians and Prussians, Aus- 
tria won the battle of Leipzig (1813), and helped to 
complete the first overthrow of Napoleon. By the 
Treaty of Vienna (1815) Francis recovered his 
possessions in Lombardy and Venetia and Galicia. 
This success was .probably due almost entirely to 
Metternich, who became virtual niler of Austria in 
1809. Francis was a type of the absolute de-spot 
who rule^ in such a way as to promote what he 
conceives to be the welfare of his subjects. His 
internal policy was, however, marked by the 
suppression of all liberal views in politics and 
in intellectual life, by a jealous concentration of 
political power in the hands of the emperor and 
his minister, and by a rigid adherence to the con- 
servatism of the past. Although narrow in both 
mind and sympatliy, Francis was a popular ruler, 
owing to his urbanity of manner and the simplicity 
of his courtly life. He died on 2d March 1835, and 
was succeeded by his son Ferdinand I. See 
Meynert, Franz I. (2 vols. Vienna, 1871-73). 

Francis, John, publislier of the Athciucum for 
half a centurj’, was bom in 1811. In August 1831 
he entered the Athcnanim office as a clerk, and two 
months later became its publisher, a position he 
held till his death, 6th April 1882. Francis took 
an active part in the movement for the repeal of 
advertisement duty on newspapers, as also the 
compulsory stamp and paper duty. The ‘ John 
Francis Pensions’ were established by the News- 
vendore’ Benevolent Institute, as a memorial of 
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him. See John Francis, publisher of ihe Athenwum, 
by G. J. Francis (2 vols. 18SS). 

Francis, Sir Philip, son of the Eev. Dr 
Francis, was bom in Dublin on the 22d of October 
1740. Leaving Ireland at twelve, he entered St 
Paul’s School in London about the same time as 
Woodfall, afterwards editor and printer of the Public 
Advertiser. At sixteen Francis was appointed a 
junior clerk in tlie secretary of state’s oflice, of 
which Henry Fox was the head, to whose family 
Dr Francis had acted as tutor. In 1758 Francis 
was secretary- to General Bligh on his expedition 
against Cherbourg ; in 17G0 he was Lord Ivinnoul’s 
secretarj’ during a mission to Portugal ; in 1761 
he acted as amanuensis to the elder Pitt, and 
in 1762 he was made first-clerk in the ‘SVar Office 
by AA'clbore Ellis, then secretarj' at war. In 
liecember 1771 Francis was offered the post of 
deputy-secretary by Lord Barrington, which he 
declined, resigning* his clerkship in the following 
March. In June 1773 he was nominated bj' Lord 
North, on Lord Barrington’s recommendation, a 
member of the Council of Bengal. Alwaj-s at 
enmity with Warren Hastings, he fought a duel 
with him on the 17th of August 1780, and was 
seriously wounded. In 1781 he returned home 
with a fortune largely acquired by playing whist 
with Mr Banvell, his colleague. He entered 
parliament in 1784 as member for Yarmouth in the 
Isle of Wight, afterwards sitting for Applebj' till 
1807. He was energetic in the proceedings against 
Hastings. He wrote many pamphlets. His 
ambition was to bo governor-general of India ; he 
received a knight-companionship of the Bath. He 
was devoted to the princo-rogent, and a warm 
supporter of the ‘Friends of the People.’ In 1816 
Mr John Taylor sent forth a book identifying 
Francis with Junius, but Francis never acknow- 
ledged liaving written the Letters. His young second 
wife, whom he married when seventy-four, was 
convinced that he must be Junius. No indisputable 
proof that Francis was Junius has yet been made 
public (see Justus, and works there cited). 
Francis died on the 22d of December 1818. Sec 
Memoirs of Sir Philip Francis, bj’ Parkes and 
Mcrivalc ( 1867 ). 

Franciscans, also called Minorites or Lesser 
Brethren, a religious order of the Roman Catholic 
Church, founded in 1208 bj- St Francis of Assi.si 
(q.v.). Some idea of the extiaordinarj- extension 
of this remarkable institute maj’ be formed 
from the startling statement that, in the dread- 
ful plague of the Black Death in the follow- 
ing century, no fewer th.an 124,000 Franciscans 
fell victims to their zeal for the care of the sick 
and for the spiritual ministration to the dying. 
But_ this marvellous external progress was accom- 
panied b\' serious intenial controvemies and divi- 
sions. In the original .scheme of the institute its 
great fundamental characteristic was ])overty, 
which St Francis pro])osed to render in his order 
not only more perfect theoretically, but more syste- 
matic in its practice, than in aiij' of the contcin- 
porary institutes. For the accom'plishmeut of this 
design, the rule which he drew up contained a few 
brief and .simidc provisions. But the difficulty of 
their literal observance led, even in tlie lifetimeof St 
Francis, to an attempt in the general assembly of 
the order to introduce some import.ant modiiic.a- 
tions ; and, though the authoritj- of tlie founder 
was .sufficient to prewnt the n'dojition of those 
modifications during his lifetime, and although his 
last will cont.aincil a .special el.ausc pnihildting ail 
cb.ange of the rule, the at teinjit wn.s rem-wed witli 
still more determination under Brother Eli.as, ins 
snert-ssor in the otlice of general of the order. The 
great subject of conirovei.sy was the nature .and 


extent of the obligation of religious povertj’, as 
vowed in the order. Francis desired that it sl'tould 
be understood in the most rigorous sense ; and, . 
in Ills scheme of poverty, neither the individual 
brethren nor the communitj' could acquire or 
retaiu anj' right of property even in tilings of 
necessaiy use. The rigorous partj' in the order 
sought to carrj' out this_ principle* to the fullest 
extent; contended that it was unlawful for the 
order to acquire a right of propertj' in houses, 
convents, or even churches; and rekricted their 
riglit in everything which tlicj’ possessed to the 
simple use. Several successive popes sought, bj' 
explanatory decrees, to settle the dispute ; aim 
for a time a compromise was received, bj* which it 
was undei-stood that the right of propertv in all 
dc facto possessions of the order ivas vestecl in the 
see of Rome ; but the foundations of the real con- 
trovei-sj' laj' deeper than this. Thej' regarded the 
practice, far more than the tlieoiy, of povertj' ; and 
the disputes to which thej' led issuecl iiot oulj' iu 
tlie formation of fresh offsets from the body in the 
new religious orders to be named hereafter, * 1)111 also 
in a large, and, for a time, formidable, secession 
from tlie church in the sect of the Fraticelli (q.v.). 

The supreme goveninient of the Franciscan order, 
Avhicli is commonly said to be the especial embodi- 
ment of the democratic element in the Roman 
C.atholic Church, is vested in an elective general, 
who resides at Rome. The subordinate superiors 
are, first, the ‘ provincial,’ who presides over all the 
brethren in a province ; and secondly, the ciistos or 
‘guardian ’ (not called ‘ abbot’), who is the head of 
a single convent or comiminitj'. These officei's are 
elected only for two yeare. The provincial alone 
has power to admit candidates, who are subjected 
to a novitiate or probation of two years ; after 
which they are, if ajiproved, pennitted to take the 
vows of the order, 'rhose of the niembei-s who are 
advanced to holj’ orders undergo a preparatory 
coui-se of stiidj’, during which they are called 
‘ scholars ; ’ and if eventually promoted to the 
priesthood they are stjded ‘fathers’ of the order; 
the title of the other members being ‘brother’ or 
‘laj’-brother.’ 

A verj’ important feature, however, of the organ- 
isation of the Franciscan, as it subseqiientlj' be- 
came of other ordcis, is the enrolment of non-con- 
ventual membei-s, who continue to live in society 
without the obligation of celibacy ; and in general 
are bound only bj' the spirit, and not the letter, of 
the rule. Thej' are called ‘ Tertiaries’ or members 
of the Third Order of St Francis. It is impossible 
to overestimate the value of this institution in the 
disorganised social condition of that age. The 
Tertiaries were bound, ns the very first condition 
of enrolment, to restore all ill-gotten goods ; to bo 
reconciled with all those with whom thej’ had been 
at feud ; to devote themselves to the practice of 
works of Christian charity ; to avoid all unneccs- 
sarj’ expenditure ; to renounce the use of ))crsonnl 
ornaments ; to hear mass dailj' ; to serve the sick 
and the hospitals ; to instruct the ignorant ; and, 
in a word, to practise ns far as possible in the 
world the subst.ance of the I'irtu&s of the cloister. 
The institute in this form undoubtedly exercised a 
powerful influence in medieval societj’.* It counted 
members in every rank, from the throne to the 
cottage ; and, although it was in some inst.ance.s 
deformed bj‘ abuses and .su])erstitiou.s ])i-acticcs, the 
aggregate rosults were undoubtedly benefici)»l. 

The Fraticiscan order hn.s been the jiaront of 
inanj' other religious institutc.s. The carlie-.t of 
thc.«c is that of the ‘ Observant ists ' or ‘ brethren of 
more strict ob'Crvance,’ called in I'r.ance Conlelicrs 
(q.v.). The iiartj- in the order which contended for 
the more rigid obsen-ance of the rule, after a ]iro- 
tnictcd struggle— in which disaffection to the 
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clnivch itself was often strongly exhibited — obtained 
a separate organisation, which may be said to have 
been finally settled at the time of Leo X. The less 
rigid party, under the name of ‘Conventuals,’ 
obtained a distinct general, and an authorisation 
for. their mitigated observance of the rale. Their 
churches and convents admit greater richness of 
architecture and decoration ; and they are at liberty 
to acquire and retain, in the name of tlie order, the 
property of these and similar possessions, all of 
which are renounced by the Observant Franciscans. 
The latter community comprises nearly 150 pro- 
vinces. Their constitution is that of the original 
rule, as already explained. A second offshoot of 
the Franciscan order, and in the same direction of 
rigorism, is that known as the ‘ Capuchin,’ Wnded 
by Matteo di Basio, a Franciscan brother of the 
Observant rule, in the early part of the 16th cen- 
tury. Believing himself divinely called to revive 
the old spirit of his order, and learning that the 
modern habit of the brethren was different from 
that of St Francis, he began with e.xtemals, and 
procured for himself, and obtained the papal per- 
mission to introduce (1528), the peculiar habit, 
with a pointed hood or cowl (capuche), from which 
the name of the reformed order is derived. Along 
with this liabit,' however, Matteo adopted a veiy 
rigorous and mortified course of life, in which he 
was joined by others of the brethren ; and the 
reform spread so rapidly anion" the community 
that in the year 1636 a general chapter of the new 
congregation was held. They were subject, how- 
ever, to the jurisdiction of the general of the Fran- 
ciscan order. One of the first generals of the new 
reform was Bernardino Ochino, afterwards notable 
by his defection to Calvinism, _ After the Council 
oi Trent the Capuchins multiplied rapidly, though 
they were not introduced in France till the end of 
that century. A similar reform, to which the name 
of ‘Eecollets’ was given (introduced in Spain by 
John of Guadalupe in 1500), was approved by 
Clement VII. in 1532 ; and many of the new brethren 
were among the first Spanish missionaries to the 
New World. A farther development of the rigor- 
• istic spirit is the congregation of ‘ Discalced ^ or 
‘ Barefooted ’ Franciscans. The autlior of this re- 
form was a Spanish Capuchin, Peter of Alcantara. 
In his capacity of provincial of Estreinadura, Peter 
introduced many reforms, and in 1555 obtained 
the approval of Pope Julius III. for a new rule, 
which was afterwards confirmed by Pius IV. 

The notice of the Franciscan_ institute would be 
incomplete without the mention of the several 
orders of nuns ; as those of St Clare (q.v.) or Poor 
Clares, the Capuchinesses, the Urbanist nuns, &c., 
which formed part of the same general organisa- 
tion. None of these, however, presents any very 
peculiar features. 

The Franciscan order in these several branches 
has at all times maintained its popularity in the 
Roman Catholic Church. When Helyot, in the 
beginning of the 18th century, published his gieat 
Histoiroaes Ordrcs Ilcligicux, %\\e Franciscan order 
numbered nearly 120,000 friare, distributed over 
above 7000 convents, and neply 30,000 nuns, occupy- 
ing about 900 convents. Since the French Kevolu- 
tion the number has of course been very much 
diminished, the order having been suppressed in 
more than one state ; but it is still one of the 
most numerous in the Roman Catholic Church. 
Many of the foreign missions are mainly_ supplied 
by Franciscans, and they jMSsess convents in almost 
every part of the world. They were preaching in 
Morocco, Armenia, and China before the end of 
the 13th century; in Abj’ssinia and on the Congo 
in the 15th ; and in the 16th were active in Me.xico 
and elsewhere in America. 

As a literary order the Franciscans have chiefly 


been eminent in the theological sciences. The gi'eat 
school of the Scotists takes its name from John 
Duns Scotus (see Duns), a Franciscan friar, and 
it has been the pride of this order to maintain 
his distinctive doctrines both in philosophy and in 
theologj' against the rival school of the Thomists, 
to which tlie Dominican order gave its allegiance 
(see Aquinas). In the Nominalistic controversy 
the Thomists were for the most part Conceptual- 
ists; the Franciscans adhered to rigid Realism 
(see Nominalism). In the Free-will question the 
Franciscans strenuously resisted the Tliomist doc- 
trine of ‘predetermining decrees.’ Indeed, all the 
greatest names of the early Scotist school are the 
Franciscans, St Bonaventure, Alexander of Hales, 
and William of Ockham, the latter two, like Scotus 
himself, British theologians. The single name of 
Roger Bacon, the marvel of medieval letters, the 
divine, the philosopher, the linguist, the experi- 
mentalist, the practical mechanician, would in itself 
have sn/ficed to make the reputation of his order, 
had his contemporaries not failed to appreciate 
his merit. Two centuries later the great (Cardinal 
Ximenes was a member of this order. The Popes 
Nicholas IV., Alexander V., Sixtus IV., the still 
more celebrated Sixtus V., and Clement XIV., also 
belonged to tlie institute of St Francis. In histoiy 
tliis order is less distinguished ; but its omi annalist, 

I Luke Wadding (1588-1657), an Irish Franciscan, 

I who spent nearly all his life in Lisbon and Rome, 
bears a deservedly high reputation as a histoiian. 
In poetry we have already named the founder 
himself as a sacred poet. Jacopone da Todi, a 
Franciscan, is one of tbe most characteristic of the 
medieval hymn-writei's ; and in later times the 
celebrated Lope de Vega closed his eventful career 
as a member of the Third Order of St Francis. 
We may add that in the revival of art tlie Francis- 
can order bore an active and enlightened part. 

The first Franciscans reached England in 1220, 
and founded monasteries at Canterbury and North- 
ampton. They made rapid progress ; at the dissolu- 
tion there were sixty -five Franciscan monasteries in 
England. The order was restored by the foundation 
of the English convent at Dotiay in 161 T; and now 
there are five bouses in Great Britain and fourteen 
in Ireland, besides .seven Capuchin houses in Eng- 
land and three in Ireland. ^ See Luke Waddings 
Annalcs Fratrnm Minorwn (8 vols. 1628-54; en- 
larged and continued by Fonseca, Michelesi, and 
othere); Milman’s Latin Christianity (1854); 
Jessoiip’s Coming of the Friars ( 1888). 

Francisco, San. See San Feancisco. 

Francis Joscpll, emperor of Austria, bom 
18th August 1830, the eldest son of the Archduke 
Francis (son of the Emperor Francis I.), came to 
the imperial throne in 1848 as the successor of his 
uncle Ferdinand I., who bad been forced to abdi- 
cate (see Austeia). The new emperor’s first task 
was to subdue tbe Hungarian revolt, and to effect 
the pacification of Lombardy. This accomplished, 
an era of reaction began. The national aspirations 
of the various ethnic constituents of the emjiire 
for political autonomy and freedom were rigorously 
supijressed, and a determined effort made to fuse 
them into one state,' the nucleus and support of 
which should be the army ; the emperor reasserted 
his claim to rale as an absolute sovereign ; the 
policy of bureaucratic centralisation was again 
reverted to ; and a close alliance was entered into 
with the Roman Catholic party to combat the 
advocates of liberal piogress. In 1859 Lombardy 
was ceded to Sardinia; and by the war with 
Prussia in 1866 Austria ivas excluded altogether 
from Gei-many. At the same time .she was com- 
pelled to hand over Venetia to the king of Sardini.a, 
rvho had fought as the ally of Prassia. From this 
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time a change came over the policy of Austria (see 
Austhia). The emperor thencefonvard_ adopted 
a policy of conciliation towards the nationalities 
comprised in his dominions, and evinced an caniest 
desire to gratify, as far as consistent with the com- 
mon safety of' the empire, the particular desires 
ami aspirations of each, more especially by the 
oiiicial recognition of the Bohemian language in 
Bohemia. By the death of his only son Eudolf 
(1858-S9), the crown passes on the demise of the 
emperor to Francis Ferdinand, son of the emperor’s 
brother Cliarles Louis, who renounced liis claims 
to the throne. 

Francis of Assisi, founder of the Franciscan 
order, and a saint of the Eoman Catholic Church, 
was one of the most extraordinary men of his age, 
illustrating in his career all the_ most remarkable 
chaiacteristics of the religions life of the middle 
age'-. He was bom in 1182, of a family called 
Bernardone, at Assisi, where his father was engaged 
in trade. His baptismal name was John ; but from 
his familiarity in his youth with the Eomance, or 
lanmiajte of tlie troubadoura, he acquired the nanie 
of It Fimiccsco ( ‘the little Frenchman’). In his 
early years he was remarkable for his love of gaiety 
and ostentations prodigality ; but even then his 
bounty to the poor was one of the largest channels 
of his wastcfnlne'-s. He enga"ed eagerly in exercises 
of cliivalry and of arms ; ana in one of the petty 
fends of 'the time he was taken prisoner, and 
detained for a year in captivity at Penigia. An 
illness there turned his thouglits from earth ; and, 
although he again engaged in _ military purtuits, 
a second illnc'-s at Spolcto decided his career for 
life. He now re.solved to fulfil literallj' the counsels 
of the gospel, and ho espociallv devoted himself to 
poverty, which, in the my.stic language thenceforth 
laniiliar to him, he desig'nated as ‘his bride;’ and 
be took a vow never to refuse alms to a beggar. 
Ho e.xchnpged clothes with a poor mendicant; and, 
disregarding all remonstrance and ridicule, he 
ever afterwards continued to wear the meanest 
attire, lie gave to a priest who was rebuilding 
a ruined church the price of his horse, which 
ho sold for the purpose, and even sought to 
appropriate to the same use the moneys of his 
father, which, however, the priest refused to accept. 
To avoid his father’s anger he took refuge in 
a cave, in which he spent a month in solitary 
pmyer. His father, having in vain confined him in 
a dark room of his own house, cited him before the 
mngi',tr.ates, and, on Francis’s declining all civil 
jurisdiction in such a case, before the bishop, in 
order to compel him to renounce his inheritance. 
Francis abandoned all, even to the very clothes he 
Avore, and then declared ‘ till now he had been the 
son of Bernardone, but that henceforth he liad but 
Olio Father, Him that is in heaven.’ Thenceforth 
no humiliation was too low for Francis ; he begged 
at the gates of monasteries ; he discharged the most 
menial olliccs; he served the lejiers in the hospital 
at Giibbio Avilh the most tender assiduity. He 
Avorked Avith his OAvn hands at the building of the 
church of St Damian, and at that of Sta Maria 
degli _ Angeli, Avhicli he aftenvards called his 
‘ I’oitiuncnla,’ or ‘little inheritance;’ and as the 
I last act of self-spoliation, and the final acceptance 
of the gift of poverty, he thrcAv aside his wallet, 
his stall, and iiis shoes, and airaycd himself in a 
single brown tunic of coar-c Avoolle'n cloth, givtAvitli 
.a hem)>en cord. This- was in his twent\’-si.\tli year, 
in 120s-._ His enthnsj.asm by degrcc.s excited ciiuila- 
tion. Two of his fellow-townsmen, Bornanl Quint.a- 
Aallo and Peter Cattano, Avere his first associates. 
Tlmy A\crc folloAvod, although slowly, by others; 
and^ it A-.as not till 1210 that, hi- brotherhood 
liaving now incre.xscd to eleven in minibcr, he 
drcAv up for it a rule, selected by thrice ojiening at 


random the gospels upon the altar, and taking 
the passage.s thus indicated as the basis of the 
young institute. The neAv brethren repaired to 
Borne, Avhere their rule Avas approved at first only 
orally by Pope Innocent IIL in 1210. The tAv'o 
following years Avere spent by the brotherhood in 
preaching and exhorting the people in A-ariou.s rural 
districts ; and Francis, returning to Assisi in 1212, 
finally settled the simple constitution of his order, 
the church of Sta IMana degli Angeli being assigned 
to them as their home. 

In common Aiith the older forms of monastic life, 
the Fnanciscan institute is founded on the three 
A'OAvs of chastity, poverty, and obedience ; but of 
these the second Avas, in the eyes of Francis, the 
first in importance and in spiritual efficacy. In 
other ordei-s the practice of poverty consisted in 
the mere negation of riches. \Yith Francis it Avas 
an actiA-e and positive principle. In other orders, 
although the indmduals could not possess, it 
Avas laAvfnl for the community to hold property 
in common. Francis repudiated all idea of pro- 
perty. alike for his order and for its membere ; he 
even disclaimed for them the property in those 
things Avhich they retained for personal use — the 
clothes Avhich thej' Avore, the cord Avith Avhich they 
Avere girded, the very breviary fronr which they 
chanted the divine office. The verj' inipossibilitA*, 
to human seeming, of these voaa's, Avas their strength. 
Numbei-s croAvded to the skandavd of Francis. He 
told them ofl' in parties to diflerent provinces of 
Italy. Five of the brotherhood repaired to Morocco 
to preach to the Mooi^, and, as the first martyrs of 
the order, fell victims to their holy daring. Success 
removed all the hesitation Avith Avhicli the institute 
at first Avas regarded, and in 121G the order Avas 
.solemnly approved by Pope Innocent. From tliis 
date it 'increased AAritli extraordinarj’ rapidity. At 
the first general assembly, held in 1*219, 5000 mem- 
bers Avere present ; 500 'more Avere claimants for 
admission. Francis himself inaumirated the future 
missionarj* cluri-acter of his brotherliood by going 
(1223) to the East, and preaching the gospel in the 
presence of the sultan of Egyjit himself ; but the 
only fniit of his mission Av.as a promise fiom tlie 
sultan of more indulgent treatment for the Cliris- 
ti.an captives, and for the Franciscan order the 
imvilegc Avhich they have since enjoyed as 
guardians of tlie Chiirch of the Holy Sepnlchie. 
It is after his return to Italy that his hiograjihers 
place the celebrated legend, Avhich, to friends or 
to cneniic.s, lia.s f-o long been a subject of venera- 
tion or of ridicule — his receiving, Avhile in an 
ccsta.sy of prayer, the marks {siiffmcila) ujion 
his OAA-n pei-soh of the Avounds of our Divine 
Bcdecmer. The scene of this event is laid on Jloiite 
Ah-erno, a place still sacred in the traditions of the 
order ; and the date is September 17, 1224. Two 
years later St Francis died, October 4, 1220. On the 
•nmn-oach of his last hour ho requested that he 
.Miouhl be carried niion a bier to the church, Avhere 
he had himself placed on the bare ground, thus 
rcalFing in his death the idoctrine Avliich he had 
made in life the ba-sis of his system. He AVas 
canoni.sed by Poiie Gregorv IX. in 1228. 

The Avork.s of St Francis (folio, 1739) consist of 
Icttcis, scrmoiw, a'-cctic ticatiscs, proverb'., moml > 
apothegms, and hymns. The latter are among the 
earliest metric.al specimens of the Italian langii.sge. 
They are exceedingly simple, and full of the tciidor- 
est cxpre.ssions of the love of Ood. His jiro-e Is 
often more poetical than his poetry it.sclf, aboiind- 
ing in allegory and ^locticnl perso'nificalion._ Few 
Avriters h.sA e ever tinned the ]o\-e and .admiiation 
of external nature to a jiiin)o>-c so beautifully 
deA-otional. ‘ Of all the saints,' savs Dean Milnian,^ 
‘St Francis Avas the most blainelc'S and eciitlc.' 
No .saint, it may be added, has been the .subject of 
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jiioi-e exaggerated panegj'ric from the writers of his 
order ; and one of the works in his praise — a parallel 
between St Francis and our Divine Redeemer — ^is 
disowned hy the Roman Catholic community as a 
most reprehensible exaggeration, the fruit 'of an 
aflectionate but most misdirected zeal for the 
memoiy of the founder of the Franciscan order. 

See Fbaxcisoaxs; also the BoIIandist Acta Sanctorum 
for October 4; St Bonaventure, Life of St Francis; 
Butler, Lives of the Saints; MHman, Latin Christi- 
anity Hase, Franz von Assisi (1856); Mrs Oliphant, 
Francis of Assisi (1871); Archbishop Alemany, Fran- 
cisco d’ Assisi (New York) ; Cheranoe, Life of St Francis 
(Burns & Oates, new ed. 1887); the Abb4 Le Monnier, 
■ St Francois d’Assise (2 vols. 1889). 

Francis of Paola. See Francesco m 
Paula. 

Francis of Sales, a distinguished Catholic 
saint, was born August 21, 1567, at the family 
castle of Sales, near Annecy, in Savoy. He was the 
heir of the family honours, and his education was 
designed bj"- his father to fit him for a career of 
distinction. From the provincial colleges of La 
Roche and Annecy he was sent to Paris in 1578, 
where he entered the then brilliant school of the 
Jesuits. In 1584 he went to Padua for the course 
of civil law, and pursued his studies there with 
great distinction till 1591. At this time his father, 
who had obtained for him a place in the senate, 
proposed to him a very brilliant and advantageous 
marriage ; but he bad already resolved to devote him- 
self to the priesthood, and with difficulty obtained 
his father’s consent to enter into orders in the 
diocese of Geneva. He soon became distinguished 
as a preacher. Very soon after his ordination 
he was employed by his bishop in a mission for 
the conversion of the Calvinistic population of 
Chablais, which had been recently annexed to 
the duchy of Savoy. The success of this mission 
was almost unprecedented. One of the most 
remarkable incidents of his mission was a con- 
ference with the celebrated Calvinist leader, 
Theodore de Reza. At the termination of this 
mission, Francis was in 1596 appointed coadjutor 
to the Bishop of Geneva, Mgr. Granier, with the 
title of Bishop of Nicopolis. It was with much 
difficulty that the pope. Innocent IX. , induced him 
to accept this dignitj^ In 1602, having occasion to 
go to Paris, he was invited to preach the Lent in 
the chapel of the Louvre ; and his lectures were 
reputed to have had so much influence in bringing 
about the conversion of several Huguenot nobles, 
that the king tried to induce him to accept a 
French bishopric ; but in vain. He returned to his 
diocese ; and soon afterwards, on the death of 
higr. Granier, he .succeeded to the bishopric of 
Geneva. His administration of this charge was 
bevond all praise. Being again invited to preach 
the Lent at Dijon, he was once more pressed to 
accept a French bishopric. But he still declined 
this honour, as he also declined in 1607 the ofl’er of 
the cardinalate from the pope Leo XI. It was 
about this time that he published his well-knomi 
Introduction to a Devout Life, which has continued 
to the present day one of the most popular manuals 
of piety and the 'ascetic life. Among his measures , 
for the renovation of the monastic spirit, a veiy 
important one was the establishment of a congrega- 
tion of nuns of the order of the Visitation, under 
the direction of Madame de Chantal, with whom 
he long maintained a correspondence on every 
subject connected with the sinritual and religious 
life, published in 1660. In 1608 his infimiities 
compelled him to solicit the assistance of a co- 
adjutor in the charge of his diocese. He continued, 
however, to labour to the last. His last sermon 
was delivered at Lyons on Christmas eve in 1622 ; 
on Christmas-day'he was seized with paralysis. 
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and on the 28th of the same month he expired. 
His remains_were ultimately translated to Annecy; 
and in 1665 he was solemnl}' canonised as a saint 
by Alexander VII., his festival being held on 
Januarj’ 29. 

His works were published in a collected form in 2 vols. 
folio at Paris in 1641 (best ed. by Migne, 9 vols. 1861-64) ; 
but the separate works (especially the- Devout Life, 
M’lucli has been translated into almost every European 
language) have passed through innumerable editions, and 
still retain their popularity. There are French Lives by 
Hamon (5th ed. 1867) and Perennes (3d ed. 1879): and 
in English by Mrs Lear (1877). 

Francis Xavier. See Xaiuee. 

Franck, Sebastian, one of the earliest masters 
of German prose, was born at Donauworth in 
1499, and became a priest. Converted to Pro- 
testantism, he showed the bent of his mind in 
a Treatise against the Horrible Vice of Drunkenness 
(1528). But his insistence upon a moral reform in 
men’s lives as being more important and more 
fundamental than a reform of dogma soon caused 
him to drift away from the school of Luther. 
Consequently, he incurred, in 1531, the sentence of 
banishment from Strasburg, where he had settled 
two years before, because of the freedom and in- 
dependence of his views, and especially the advo- 
cacy of religious toleration expressed in his 
Chronica. This book is probably the first attempt 
at a universal history in the German tongue. 
Thereupon Franck settled in Esslingen as a soap- 
boiler in 1531, but during the following year 
removed to Ulm, where he took up the calling of 
printer. The publication of his Faradoxa in 1534 
Avas the ultimate cause of his expulsion from that 
city in 1539. He died in 1542 at Basel. Besides 
the Avorks mentioned Franck Avrote Weltbuch; 
Spiegel nmd Bildniss des ganzen Erdbodens 
Chronica des ganzen teutsehen Lands (1538), Die 
giildene Arche (1539); and he printed one of the 
earliest collections of popular^ proA'erbs in German 
in 1541. His historical Avritings, although dis- 
torted by mystic fancies, and from the modern 
point of vieAv uncritical, are nevertheless distin- 
guished for their justness and love of truth. See 
works bj'^ Bischof (1856), Hase (1869), Weinkauft’ 
( 1877 ), and Haggenmacher ( 1886 ). 

Francke, August Hermann, founder of the 
orphan asylum and several educational institutions 
at Halle, Avas born at Liibeck, 22d March 1663. 
In 1692 lie obtained the professorship of Oriental 
Languages at Halle, Avhich in 1698 he exchanged 
for that of Theology. He died on Sth June 
1727. A pupil of Spener and the teacher of 
Zinzendorf, Francke belonged to the ranks of those 
Avho carried forAvard the pietistic movement (see 
Pietism); his activitj', hoAA-ever, took the practical 
direction of founding, endoAving, and organising 
A-arious educational institutions at Halle. Amongst 
these AA’ere a school for the poor, a predagogium, a 
burgher school, a Latin school, and a seminary for 
training teacheis for these establishments, all 
founded in one year, 1695 ; and Avith thein Avas 
associated an orphanage, AA’hich became in the 
courae of time the most important of all Francke’s 
institutions. At the time of his death his schools 
Avere frequented by more than 2300 pupils. Al- 
though Francke’s principal aim AA-as to impart 
religious instruction to poor and neglected children, 
he did not overlook the needs of their practical 
nature : he founded also a printing-oflice and an 
apothecarA'’s shop, and had tliem instnicted in 
natural science and their native tongue, as Avell as 
in physical exorcises and manual trades. At tlie 
present time all Francko’s foundations exist Avith 
but little alteration ; in addition to those mentioned 
there are also a real-gj'mna.'^ium, tAvo scIjooIs for 
girls, and a free school. The number of pupils is 
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more than 3000 annually. See Lives by Kramer 
(2d cd. 1SS3) and Stein (2d ed. ISSG). 
Franco-Gcrman IVai*. See FR.vxcn. 
Francolin (Frcmcolinns), a genus of birds of 
the grouse family Tetraonuhe, closely allied to 
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Gr.ay Francolin (FrancoUnus ponticcriamts). 

partridjres. They are distinctly Ethiopian and 
Oriental birds, but one handsome species, the 
Black Francolin {F. viilffctris), used to bo found in 
Spain, Italy, and Sicily, whence it has been hunted 
out. In Cypnis it still occui-s, and has its home 
in Asia Minor, Palestine, and farther east. 

Franconia, a loosely connected aggregate of 
districts and teiritorics lying chiefly within the 
basins of the Itliine, the Main, and the Neckar, 
the exact boundaries of which have varied at 
diflbrcnt periods of history. Strictly taken, the 
name seems to_ have come into general use as a 
politico-teiTitorial designation in the end of the !)th 
century, to indic.ate the districts included within 
a line diawn fiom Cologne to Casscl, thence to 
the Fichtelgebirge, and further by way of Nureni- 
ber" and Spires back to Cologne. This region was 
looked upon as the original liomc of the F'rankish 
jieoplc, and as the centre of the Germanic empire ; 
witliin its boundaries, ,and on its soil, the king of 
the Germans was for a long time both elected and 
crowned. It^ w.a«, however, divided into two por- 
tions, Eru-t Franconia and Bheni.sh I'ranconia, the 
lino of division between them coinciding, generally 
s])oaking, with the Spessart. The first duke in 
(not of) Franconia was Conrad I., recognised in 
flOG, but five ycais later elevated to the German 
throne. Shortly afterwards F'ranconia became 
immediately subject to the imperial crown, the 
dignity of duke being, it would seem, confciTcd or 
withheld at the emperor's jilcasurc. ^leanwhile 
the legion itself was .split nji into a great number 
of lordshiits, countshiiis, and cccle.siastic.al domains, 
the-c last belonging in great part to the powerful 
bishops of 'Wiiizhurg, M'ornis, ,Siiirc.<, Bamberg, 
and Mayence. In 12GS, houever, the bi~ho]> of 
Mill/burg sucoe.S'fully as-erted his claim to the 
title of duke in East Franconia, but it was a 
rranconia reduced to little more than tlie territory 
immediately subject to the bishop. In IGOl Maxi- 
milian 1., when dividing the em])ire into circlo, 
alndislipd Ithenish I'ranconia. and icstricted the 
title Franconia to a circle nearly conterminous with 
thy district included within a line drawn througli 
Wnrrbnrg, Bayreuth, and Kiclisthdr. The name, 
hoyyver, ccasfvl to ti-ed odicially from ISOC to 
l!>37 ; in tliis lattoryear the three northcni divisions 


of the kingdom of Bavaria ( ij.v.) were called Upper, 
IMiddle, and Lower Franconia. 

Francs - tirciirs ( ‘ free - shooters ') , armed 
bands of French peasants and others that sprang 
into existence during the jirogress of the Franco- 
Prussian war. At liret their military organisation 
was very' imperfect ; afterwards this defect was in 
some measure remedied, and they were even fonned 
into regular corps. For the inost part they earned 
on a guerilla warfare, attacking small detachments 
of the enemy, and cutting ofF foraging parties. 
At firet they were not recognised by the Gentians 
as having any military standing at all, and when 
cajitiired they were shot ; but after a time, when 
they co-operated with the regular French army, 
siicli recognition was accorded them. 

Fraiickcr, a handsome town of the Nether- 
lands, proyince of Friesland, 9 miles AVSW. of 
Leeiiwarden by rail. It was formerly the seat of 
a nniyersity, founded in 1585, but abolished by 
Napoleon in 1810. Franeker possesses Elsinga's 
notable planetarium (1773-80). Pop. C920. 

Frangipani, an illustrious Roman house, 
whose authentic history goes back to 1014, and 
which played an important part in the qnariels 
of the Guelphs and Ghibellines in the 12th and 
13th centuries. They fortified the Colosseum, and 
included the arch of titus and part of the Palatine 
in their castles. One of the most notable of the 
family' was Giovanni Frangipani, lord of Astura, 

I who captured Conradin (q.v.) of Swabia in 12GS, 
and delivered him to his enemies. A_ branch of the 
Frangipani still flourishes in the province of Udine. 
Tlie Croatian family of the same name claim 
descent from the gi-eat Roman barons, but are 
really’ of Slav origin, their title being properly 
Fraiilcopan ( ‘ Frank the lord ’). 

Fraiilialinoign (Lat. libera clclnmyna, ‘free 
alms’). See F'eud.vlism, p. COO. 
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Saxony, on an allluent of the iMiilde, 32‘miles SIV. 
of Dresden, has maniifactures of cottons, woollens, 
and silk-stniFs, also dye-works, a cig.ar-factory, ami 
a foundry. It ))osses.ses some technical schools. 
Pop. (1875) 10,402; (1885) 10,898. 

Fraiikciiliaiiscii, a town of Germany, in 
•Schwarzburg-Rudolstadt, standiii" on the IVipiier, 
27 miles NNlV. of Weimar, has brine-.springs ami 
a hospital for scrofulous children. In the vicinity' 
arc the KylFhiiuser and Falkenlmrg with Bar- 
baros.ca’s Cave. Pop. 4985. Near Frnnkenhau=en, 
on 15th May 1525, the revolted peasants under 
iMiinzer were defeated by the Saxon, Bniiiswick, 
and Hessian trooiis. 

Frankenstein, a town of Prus.sian Silesia, 
on an allluent of the Neisse, 37 miles S.SAV. of 
Brc.si.au, has a largo trade in corn, also joinem’ 
workshops, and establishments for making .straw 
hats and carriages. Pop. 8017. 

Frankenstein, in the romance of that name, 
written in ISIG-IS by Mrs Shelley (IM.ary Godwin) 
in imitation of the old German sloric.s of the .siqier- 
natural, is tho mortal who, Iniving by the resouice.s 
of natural science created a being ill the form of 
man, is tormented by the monster of his nini 
cic.ation. In jiopular usage the term I'raflken^tein 
it.'-clf is often inaeeuiatcly applied to any creatipn 
which proves a cause of iinxicty or disaster to its 
author. 

Frankontlial. a manufacturing town of Ger- 
m.any, in the Bavarian Palatinate, 7 miles SW. of 
Worms by rail, and 31 W. of the Rhine by a 
c.anal. Its industries ' include a sugar-factory, 
machine and boiler works, a cork-cutting factory, 
a bell-foundry, and breweries, and it has a trade 
in wine, iron, and timber. A village existed here 
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jn the 8tli centuiy. Created a town in 1577, and 
shortly aftenvards made a fortress, Frankentlial 
suffered severely in the Thirty Years’ IVar ; it 
was b'm-ned to the ground by the French in 1689, 
hut rebuilt in 1697. Pop. (1875 ) 7907; (1885) 
10,942. 

Frankfort, the capital of Kentuclcy, is situated 
amid picturesque sceneiy on the Kentucky River, 
here crossed bj' a bridge, 29 miles NY’", of Lexington 
by rail. It contains a State-house built of Ken- 
tucky marble, the state library, penitentiary, and 
other institutions, and has distilleries, flour-mills, 
and a cotton -factory. Pop. (1880) 6958. | 

Fraiikfort-on-tlic-fllaiii (Ger. FranhfuH- 
am-Main), a wealthy commercial city in the 
Prussian province of Hesse-Nassau, formerly a 
free city, long famous as the place of election of 
the German emperoi's, and the seat of the Diet 
from 1816 till 1866, is situated on the right bank of 
the Main, 22 miles from its confluence with the 
Rhine at Mainz, and 112 SE. of Cologne by rail. 
Pop. (1800 ) 40,000; (1867 ) 78,000; (1875) 103,315; 
(1885) 154,513, of whom 43,663 were Catholics, 
and 15,554 Jews. The citj^ has of late been much 
extended and impi'oved, and many handsome 
public and private buildings have been erected ; 
but the oldest part still contains many narrow 
and crooked streets, with quaint, high-gabled 
houses. The fortifications have been replaced by 
oi-namental promenades; the river is bordered by 
broad quays ; and the ancestral house of the 
Rothschilds is now the solitary relic of the 
famous Jiiden-Gasse, the ghetto of Frankfort. 
The Roemer or town-house, a Gothic edifice of 
1405-16, contains the Kaisersaal or imperial hall, 
where each newly-elected emperor held his public 
banquet, at which he was waited upon by the 
high officers of the empire. On the walls hang 
the portraits of the emperors from Conrad to 
Leopold 11. The coronation took place in the 
cathedral of St Bartholomew (13th to 16th 
centuries), which also contains the chapel in 
which the Electors (q.v.) voted. The palace of 
the Prince of Thurn and Taxis (1730) was the 
.meeting-place of the North Gennan Diet from 
1816 till 1866, while the Constituent Assembly 
of 1848-49 met in the church of St Paul. The 
Saalhof ' stands on the site of an earlier palace 
of the Carlovingian kings ; the chapel dates from 
the 12th centuiy. The new exchange was opened 
in 1879, the opera-house in 1880, and there are 
several other imposing new public buildings, 
besides museums, art-galleries, a public libraiy, 
numerous churches, and many charitable and 
educational institutions, including tivo consewa- 
tories of music. One of the squares is adomed 
with a statue of Goethe, a native of the town ; 
in another is the elaborate Gutenberg monument, 
commemorating the invention of printing. Frank- 
fort is connected with the suburb of Sachsen- 
hausen,' on the left bank of the Main, by seven 
bridges (three railway bridges), the oldest of which 
was built in 1342. The city lies at the junction 
of seven railways, which since 1888 have converged 
in the new Central Station, one of the largest and 
handsomest in Europe ; it is the focus of many 
important roads ; and it has direct water-communi- 
cation udth the North Sea, vid the Main and the 
Rhine. The commerce has thus at all times been 
considerable ; and in the 16th centuiy the Frank- 
fort spring and autumn fairs, now insignificant 
except as leather find horse markets, were among 
the most important in Europe. The chief articles 
of trade are colonial wares, iron and steel goods, 
leather, hides, skins, coals, wine, and beer. The 
manufacturing industiy has largely developed since 
the town became Prussian. Seuing-machines and 


other machinery, chemicals, soap and perfumery, 
iron goods, straw and felt hats are among the chief 
manufactures. _ Its chief importance, however, is 
due to its position as one of the leading money- 
mai'kets of the world. The aggiegate capital of its 
bankers, many of whom are Jews, is said to be 
about £20,000,000, and the annual transactions in 
bills of exchange about £12,000,000. 

Frankfort is said to owe its name to Charle- 
magne, who led his Franks across a ford here to 
attack the Saxons beyond the blain. It was 
early_ recognised as a suitable place for national 
meetings, and in 794 Charlem.agne convoked a 
council here. From 843 till 889 it was the capital 
of the eastern Frankish kingdom. In 1257 Frank- 
fort was made the first free city of the German 
empire, and it also became the most important. 
In 1356 Charles IV. confmned bj' the ‘ Golden 
Bull (carefully preserved in the city archives) 
the right, which it had enjoj'ed since the days 
of Frederick Barbarossa (1152), of being the place 
for the election of the German emperors. The 
city embraced the Reformation in 1530 ; and in 
1558 certain of the Protestant princes of Germany 
issued a declaration known as the Fretnkfort 
Recess in favour of the Augsburg Confession. 
Frankfort lost its independence in the Confedera- 
tion of the Rhine, and from 1810 till 1813 it was the 
capital of a temporary grand-duchy. It recovered 
its privileges as a free cit5' in 1816 ; but in 1866, 
lijiving espoused the Austrian cause in the seven 
week^ war, it was seized by the Pnissians (July 
16th), a fine of 6,000,000 florins was imposed on it, 
and on October ISth it was foimally incorporated 
with Prussia. The Peace of Frankfort, which 
ended the Franco-German war of 1870-71, was 
signed 10th May 1871 at the Swan Hotel by Prince 
Bismarck and Jules Favre. See works by Horne 
and Grotefend (1882-84). 

Franlcfort-on-tlie-Odcr, a town of Prussia, 
in the province of Brandenburg, 51 miles ESE. 
of Berlin, is a handsome, welftuilt town, with 
three suburbs, one of which lies on tlie right bank 
of the Oder, and is connected with the remainder 
'of the town by a wooden bridge. The university, 
founded in 1506, was in 1811 incorporated with 
that of Breslau. Three gi'eat fairs are held annu- 
ally. The principal manufactures embrace machines, 
hardware, organs, chemicals, stoneware, sugar, 
tobacco, spirits, leather, and paper. The town 
has also iron-foundries, tanneries, and breweries. 

! Its situation on a navigable river, connected by 
! canals with the Vistula and the Elbe, has always 
I made it a place of considerable commercial iinport- 
i ance. Pop. (1875) 47,176; (1885) 54,084. It was 
a flourishing member of the Hanseatic League in 
the 14th and loth centuries ; since then it has 
been several times besieged and ravaged in war. 
At Kuneradorf, 44, miles E. of Frankfort, on 
August 12, 1759, Frederick the Great suffered a 
great defeat from the Russo-Austrian forces. 

Frankincense (Lat. f/(«s), a name employed j 
to designate various fragrant resinous substances 
which diffuse a strong fragrance in burning, and 
are on that account used in certain religious ser- 
vices. The frankincense of the Jews, and also of 
the ancient Greeks and Romans, was chiefly or 
entirely the substance now known as Olihannm 
(q-v.),”tlie produce of an Amyridaceous Indian 
tree (see Bos^YELI,IA). Several trees, however, of 
different orders, yield substances used as frank- 
incense instead of olibanum, in different parts of 
the world, as several species of Icica and of Croton 
in America; and the common fir (see Fm) in 
Europe, the resinous product of which is the 
Common Frankincense of the pharmacopoeias, 
although in the shops concrete American turpentine 
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is very often sold under this name. It is used in 
the composition of stimulating plasters, &c. Bur- 
gundy' j)itch is made from it. It is a spontaneous 
exudation from the tree, hardening by exposure 
to the air, and generally of a whitish or pinkish 
colour, yy-ith a rather agreeable odour and a balsamic 
taste. See Ixcknse. 

Franking Letters. On the introduction of 
the uniform penny-postage on all inland lettei-s in 
1810, the ptiyilegc formerly enjoyed by peers and 
members of the House of Commons, and many 
oflicial persons, of fraiiLing—i.e. of sending and 
receiving letters duty free— rvas finally abolished. 
The privilege ivas cl.ainied by the House of Com- 
mons in ICCO, but the claim yvas rejected by the 
Lords, yvhon it came before them as a clause in 
the Act 12 Charles II. chap. 33. Nevertheless, 
tlie indenture deposited yvith the lettera-patent 
appointing Henry Bishop postmaster-g6neral in 
tliat year expressly alloived the free transport of 
all letters to or frohi the king, the great officere of 
state, and .single inland lettei-s of the members of 
parliament for that session only. The practice of 
franking letters seems, however, to have been 
earned on until it was expressly granted, and the 
beneficiaries of the privilege defined, by the Act 4 
George III. chap. 24 (17C4). By this statute each 
member of eitlier House of Parliament iva-s entitled 
to .send free ten lettem eveiy day, not exceeding 
an ounce in yveight each, to any place in the 
United Kingdom, and to receive fifteen. As it yvas 
not nece^«ary that the letter should be either 
yvritten by or to the privileged person, the privi- 
lege yvas greatly abused. All that was requisite 
was that the member .should yvrite his name or 
title on the corner of the letter. But from 1837 
till the abolition of tlie ])rivilege it was required 
that tlie whole address should be written by the 
member; that he should add not only his name, 
but the name of the post-town, and the day of the 
montli ; and that the letter should be posted on 
the day on yvhioli it yvas written or the folloyving 
day, and in a post-toyvn yvithin 20 miles of which 
the person franking yvas then actually resident. 

Fraiiklniid. EDyv.yr.D, D.C.L., LL.D., Ph.D., 
chemist, yvas born near Lancaster in 1825, and yvas 
appointed profe'-.sor of Chemisti-j’ in Oyvens College 
in 1851, Bartholomeyv’s Hospital in 1857, the Royal 
Institution in 1SG3, tlie Royal College of Chemistry 
in 1SG5, and the Normal School of Science, South 
Kensington, in 1881 (resigned 1885). He yvas 
elecicd a Felloyv of the Royal Society in 1853, a 
corresponding member of the French Academy in 
ISGG, and afteryvard.s of other foreign learned 
bodies. Ho has collected ninny of his iiapcm in 
Erprrimcntal Ilcsairc/ics in Pure, Apjnictl, and 
Pli’jiical Chemhirp (1878), and imbli.slicd, in addi- 
tion to manuals and lecture.s, yvorks on lighting, 
sanitation, &c., besides sliariiig Lockyer’s researclies 
in tlie atmo'-phore of the hun. 

_ Frnnklin. the English freeholder of former 
times, yvho held hi.s lands of the crown, free from 
any feudal servitude to a subject-superior. He is 
one of Chaucer’s group, and his de-scription in the 
piologue to the Canteii/ur;/ Talcs yvill keeji lii.s 
memory from ever being forgotten. It is tlie 
linost picture in our literature of the he.arty old 
country gentleman. In later times the frahklin 
“eciiis to have fallen in dignity (cf. Winter's Talc, 
V. ii. 173), Ids [lo'-ifion apparently corresponding to 
that of the yvcll-to-do yeoman; yet Dr Johnson’.s 
remark that franklin is ‘ not improperly Englished 
a gentleman ‘■ervant ’ yva.s at no time neenmte. 

rraukllll, canit.alof Venango county, Pentisyl- 
'■raiia, on the Alleghany River, 12.3 miles by mil 
(G,> direct) N. of Pittsburg, yvith niachiiie-shops, 
fioarhig-mill', and scleral oil-relincrics. Its chief 


trade is in petroleum, obtained in the vicinity. 
Pop. (ISSO) 5010. 

Franklin. BEXJ.tJUN, the youngest son .and 
fifteenth child of a family of seventeen children, 
yvas born in Boston, in tlie state coryiigw ism lu r s. 
of Massachusetts, on the 17th of sy j. n. i.!n'in«>u 
January 1706. Equipped only _ company, 
yvith such education as he coukl pick up in .scant 
tyvo years at a primaiy school, he yvas apprenticed 
at twelve to his brotlicv James to learn the trade 
of a pirinter, at yvhich he soon became notably 
expert. He had been there about three years 
yvlien his brother established .a neyvspaper called 
tlie Kew England Commit, yvhich Beniamin, after 
a.s.sisting in’ tlie printing, yvas required to_ deliver 
to the suhscrihers. He so efi’ectively repaired the 
deficiencies of his early education during the three 
or four yeai'S of his apprenticesliip that he ventured 
to try his liand as a contributor to the columns of 
the neyvspaper, and yvith such success that, yvlien 
his brotlier yvns arrested and imnrisoned for aiiioiith 
by the Speaker of the Assemhly for a too liberal 
exercise of his critical faculties, the luanagement 
of the paper yvas confided to Benjamin. The 
younger brother presumed perhaps too much upon 
Ills success; .and fortius nnd other reasons, the rela- 
tions of the tyvo gradiiallj’ ceased to he harmonious, 
and despairiim of finding satisfactory employment 
elseyvhere in Boston, Franklin sold some of his 
books for a little money, yvith, the detorniiniition 
to try his fortune elseyvlieve. He finally drifted 
to Philndelpliia, yvhere lie landed on the Market 
Street yvharf one Sunday morning, a frieiidle.'s lad 
of .seventeen, yvith one tlollav .and one shilling only 
in his pocket. He yv.as fortunate enough to fiml cm- 
iloyinent immediately yvith a printer who had very 
ittlc knoyvledgc of his business, and to yvhom 
therefore Franklin’s expertnoss and ingenuity yvere 
not long in proving almost indispensable. Not 
many months elapsed before an .accident scoured 
him tlie acquaintance of Sir William Keith, tlie 
governor of the colony, yvho poi'siiaded him to 
go over to Eimland for the rermisitc material^ to 
establish himself in the printing business in Pliila- 
delpliia, by tlie promise to advance yvhat money lie 
yvould need for this purpose, and also to secure to. 
him tlie printing for the govorninont. l''ranklin 
anived in London on tlie 12th December 1724. 
Instead of the lettei-s of credit lie yvas authorised 
to expect yvere nyvaiting liim tiiere ho discovered 
to his con.stcrnntiou that no one yvho knew 
Kcitli placed the smallest dependence upon hi.s 
yvord, .and a gentleman yvliosc acquaintance lie had 
made on the p.assago lauglicd at the idea of the 
governor giving a letter of credit, yvho, as lie said, 
li.ad no credit to give. Fr.anklin soon sought and 
found employment in a London prinling-hoiise, 
yvhere he romnined for the next eiglitecn months. 
He then rotumed to Philndelphin, yvhere, in con- 
nection yvitli a felloyv-jirinler yvhose father advanced 
.some c.apit.al, he established a printing-house for 
himself. His .skill .as a printer, his industry, his 
good sense nnd pcmonal popularity en.siiied Iiim 
prompt nnd sign.al success. In Septemher 1729 lie 
iioiight for n trille the Pcunsijlvttnia Gazelle, _ a 
neyv.spaper tlieu only tliree months old, and in its 
column.s proceeded to lay the fonnd.atimis of a 
reputation as a jounialist to yviiieh he oyvos no 
inconsider.ahlo portion of his distinction among 
men. 

In the folloyving yc.ar Franklin married his old 
love, Dohor.ah Read, noyva yvidoyv, a young yvonmti 
of hi.s oyvn st.ation in life, hv yvhom lie had tw'o 
children, a .son yvho died in liis youth, nnd a 
daughter, Sally, who aftonvards hocante Mrs Bache, 
ii.anie since honmir.ahly nviociated yvith lliu 
history- of American science. In 1732 he com- 
nicncud the publication of yvhnt is still kitnyvn to 
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literature as Poor BicharcVs Almanac, which at- 
tained a circulation then unprecedented in the 
colonies. His contributions to it have been repub- 
lished in many languages. In 1736 Franklin, was 
appointed clerk of the Assembly, in 1737 post- 
master of Philadelphia ; and shortly after he was 
elected a member of the Assembly, to which body 
he was re-elected almost uninterruptedly until his 
first mission to England, previous to wliich he was 
promoted to the office of deputy postmaster-general 
for the colonies. 

In 1746 he commenced those fruitful researches in 
electricity which gave him a position among the most 
illustrious natural philosophere. He exhibited in a 
more distinct form than heretofore the theory of 
positive and negative electricitj' ; by his famous 
experiment with a boy’s kite he proved that light- 
ning and electricity are identical; and he it was 
who suggested the protecting of buildings by light- 
ning-conductois. His electrical discoveries secured 
to him at the comparatively early age of forty- 
seven an election to the E,oyal Society of London. 
Outside of his contributions to electrical science 
Franklin was the author of many other discoveries 
of only less importance ; among them three are 
deserving of special mention. They are : ( 1 ) The 
course of storms over the North American continent 
— a discbvery which marked an epoch in the science 
of meteorology, and which has since been utilised 
by the aid of land and ocean telegraphy. (2) The 
course and most important characteristics of the 
Gulf Stream, its high temperature, and the con- 
sequent uses of the thermometer in nardgation. 
(3) The diverse powei-s of different colours to absorb 
solar heat. 

■ But the reseai'ches upon which Franklin’s scien- 
tific celebrity mainly depends occupied at the most 
only seven or eight yearn, and then gave way to 
the more immediately pressing calls of his country 
in other spheres, where only the tme proportions 
of his genius were revealed. His electncal experi- 
ments, brilliant as they were, were only the em- 
bellishments of his greater career as a statesman 
and diplomatist. In 1757 he was sent to England 
to insist upon the right of the province to ta.x the 
proprietors of the land still held under the Penn 
charter for their share of the cost of defending it 
from hostile Frenchmen and Indians. His mission 
was crowned with success. He was absent on this 
work five years, during which he received honorary 
degrees from Oxford and Edinburgh. In 1764 he 
was again sent to England to contest the pretensions 
of pariiament to tax the American colonies without 
representation. The differences, however, between 
the mother-government and the colonies in regard 
to the prerogatives of the crown and the powers 
of parliament at last became too grave to be recon- 
ciled by negotiation. The officers sent by the home 
government to New England were resisted in the 
discltarge of their duty, and in 1775 patriotism as 
well as regard for his personal safety decided 
Franklin to return to the United States, where lie 
at once participated actively in the measures and 
deliberations of the colonists, which resulted in the 
declaration of their independence on the 4th July 
1776, and in constituting what has since been known 
as the Republic of the United States. 

To secure foreign assistance in prosecuting the 
war in which the colonies were already engaged 
with Great Britain, Franklin, now in the seventy- 
first year of his age, was sent to Paris. He reached 
the French capital in the winter of 1776-77, where 
his fame as a philosopher as well as a statesman 
liad alreadj' preceded him. His great skill as a 
negotiator and immense pereonal popularity, rein- 
forced by the then hereditary antipathy of the 
French and English people for each other, con- 
spired to favour the purpose of Franklin’s mission. 


A treaty of alliance with the United States was 
signed by the French king on the 6th of Febniaiy 
1778, while opportune and substantial aids in antis 
and munitions of war as well as money were sup- 
plied from the royal arsenals and treasuiy. On the 
3d of September 1783 his mission was crowned 
with success through England’s recognition of the 
independence of tlie United States. Franklin 
continued to discharge the duties of minister- 
plenipotentiary in Paris until 1785, when, in 
consequence of his advanced age and increasing 
infirmities, he was relieved at his omti request. 
He reached Philadelphia on the 14th of Sep- 
tember 1785, when he was elected almost im- 
mediately president of the state of Pennsylvania, 
with but one dissenting vote besides his own. To 
this office he was twice re-elected unanimously. 
During the period of his service as president he 
was also chosen a delegate to the convention which 
framed the constitution of the United States. 
With the expiration of his third term as presi- 
dent in 1788 Franklin retired from public life, 
after an almost continuous service of more than 
forty years, with a fortune neither too large nor 
too small for his fame or his comfort. Franklin 
was the founder and first president of the Philo- 
sophical Societj' of Pennsylvania, and an honoraiy 
member of all the leading scientific societies of the 
Old World. 

He died on the 17th April 1790, in the eighty- 
fourtli year of his age, and was buried in the grave- 
yard of Christ Church, Philadelphia. His writings 
continue to this day to be republished in almost 
every written tongue, and yet curiously enough he 
wrote nothing for the press after the termination 
of his editoiial career except a half-dozen or more 
comiDaratively brief contributions to the joumals 
of tne day, for the rectification of public opinion 
in Europe on American affairs. 

His complete writings, which have been edited by John 
Bigelow (10 vols. New York, 1886-87), consist almost 
exclusively of letters addressed to private individuals, 
very few of which were given to the press in his lifetime. 
Even his scientific discoveries were communicated to the 
world in letters to personal friends. The veiy interesting 
autobiography was specially edited by Bigelow (1868). 
In the Life of Franklin by IJigelow (published by Lippin- 
cott, Philadelphia), the aiithor says he had ‘tried to con- 
dense everything Franklin left behind him that any one 
not pursuing special investigations now cares to read of 
the most eminent journalist, philosopher, diplomatist, 
and statesman of his time.’ 

Franklin, Sib John, rear-admiral, Arctic e-x- 

£ lorer, and colonial governor, was bom at Spibsby, 
rincolnsbire, April 16, 1786, the youngest son of a 
family of twelve children. Franklin acquired the 
mdiments of learning at St Ives, and attended 
Louth grammar-school for two years. His father, 
in business in Spilsby, had destined John for tiie 
church. Such, however, was his enthusiasm for 
the sea that he determined to be a saUor. A trial 
voyage to Lisbon only confirming him in this deter- 
mination, he was in 1800 appointed to the quarter- 
deck of the Polyphemus, and had the following year 
the honour of serving in the hard-fought battle of 
Copenhagen. Two months after this engagement 
Franklin joined the Investigator, commanded by his 
relative Captain Flinders, and under this able 
scientific officer, who wms commissioned to explore 
and map the coasts of Australia, acquired the skill 
in suiweying so eminently serviceable to him in his 
future career. Wrecked in the Porpoise, August 
18, 1803, off’ the coast of Australia, ho made 
his passage from Canton to England in the Earl 
Camden, commanded _b 3 ‘ Sir Nathaniel Dance, 
and acted as signal midshipman in the action, on 
loth Februarj’ 1804, in which Captain Dance 
repulsed a strong French squadron led b\^ Admiral 
Linois. A similar post he occupied with equal 
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intrepidity on the BcUcrophon in tlie hattle of 
Trafalgar. Lieutenant, and latterly first-lieutenant, 
in the Bulford, Franklin distinguished himself in 
the attack on IS’ew Orleans by capturing one of the 
enemy’s gunboats," receiving a slight wound in the 
hand-to-hand combat. 

The project for the discovery of a north-west 
passage revived at this period in the nation, and 
Franklin wa-s appointed to the Trent, as second 
to Captain Buchan of the Dorothea, in the expedi- 
tion of 1S18 sent by way of Spitzbergen. Though 
unsucce-ssful in its pnipose, this voyage yet served 
to bring conspicnously before the leacfing scientific 
men of London Franklin’s eminent qualifications 
for the command of such enterprises, his excellent 
seamanship, resourcefulness, disinteiested love of 
science, perfect tnithfulness and liberal candour in 
the recognition of the merits of his subordinates, 
his buoyant cheerfulness of temper, sustained by a 
deep sense of religion, and calm courage in danger. 
He was accordingly in 1819 entrusted with the com- 
mand of an Arctie’expedition proceeding from York 
Factory through Rupert’s Land. "Wintering the 
first year on the Saskatchewan, and in the next 
on the ‘barren grounds,’ the expedition in the follow- 
ing summer descended the Coppermine River and 
surveyed a considerable stretch of coast to the 
eastward, returning in 1822 to York Factory after 
having travei-scd ouoO miles by land and water. 
On his arrival tlie same year in England, Franklin 
was raised to the post-rank of captain, and elected 
a Fellow of the Royal Society. The succeeding 
year, 1823, he married Eleanor, youngest daughter 
of Mr Porden, a distinguished architect. In a 
second expedition, 1825-27, Franklin descended the 
Mackenzie River, and traced the coast thence 
through 37’ to near the 150th meridian, approaching 
within IGO milo.s of the most eastern point attained 
by Captain Beechey co-operating from Behring 
Strait. In recognition of his achievements Franklin 
was knighted in 1829, and awarded the gold medal 
of the Geographical Society of Paris. His fn-st 
wife having died in 1825, in 1828 he married his 
second wife Jane, second daughter of Mr John 
Grilliu. _ 

Appointed to the command of the Bainhow in 
the Mediterranean, Franklin rendered such im- 
portant service in the ‘war of liberation’ as to 
receive from King Otho the Cross of the Redeemer 
of Greece, and on his return to England was created 
Knight Commander of the Guelpliic order of Han- 
over. As lieutenant-govenior of Van Diemen’s 
Land (nowTasmania), 1834— 13, he laboured strenu- 
ou.sly to promote the social as well ns the political 
well-being of the colony. 

In 1815 Sir John was appointed to the command 
of an expedition for the discover^' of the North- 
we--t Passage. The expedition, con.sisting of the 
Bretius and Terror, with 134 chosen olllcers and men, 
sailed from Grecnhithe on 19th May 1845, and was 
last seen on the 20th July following by a whaler in 
llalfin Bay, in 74’ -IS' N.'lat. and 00”' 13' AV. long. 
Franklin’s instructions directed him, after approach- 
ing the longitude of alwut 98’ W., to make .south- 
w.ards for 'the coast, along which, basing his 
conclusions on previous survevs, he felt asstn-ed a 
]iassagc_ could bo navigated from the Fish Itiver 
to Behring Strait. No tidings of the expedition 
having reached Eimland, as many a« liftccu experli- 
tions were desp.atclicd between" 18-hS and ]S5t by 
Englaml and America, with the object of rescu- 
ing or at least finding traces of the missing e.x- 
plorcn=— a niis-iou in which Lady Franklin Imre a 
noble part, 'riaecs of the missing ships were 
di-covered by (hnmamioy and Penny in Augtist 
18,50, and brought home by the Pritire 'Albert, which 
had Ik’cii fitted out by Lady Franklin. The first 
winter, as late at Icas't as April 1S4G, had, it was 


.ascertained, been spent by Franklin and -his com- 
pany behind Beechey Island. In 1854 Dr Rae, 
conducting an exploring party of the Hudson 
Bay Conijrany from Repulse Bay, was told by the 
Eskimos that in 1850 about forty white men had 
been seen dragging a boat over* the ice near the 
north shore of King AA’illiam Island, and that 
later in the same se.ason their bodies were found a 
little to the north-west of Back’s Great Fish River, 
where they had perished of cold and famine. The 
latter statement was afterwards disproved, hut 
articles obtained by the Eskimos from Franklin’s 
party and brought home by Dr Rae indisputablv 
proved that the Eskimos had communicated with 
members of the missing expedition. Following up 
the direction of Dr Rae’s information, the govern- 
ment in 1855 sent two canoes down the Great Fish 
River. The results of this expedition, added to the 
examinations which had been made by the many 
other expeditions of all straits, inlets, and coasts, 
except the region to the north of the Great Fish 
River, showed that a party from the Erebus and 
Terror endeavouring to reach the Hudson Bay 
Company settlements had been arrested within the 
channel "into which the Great Fish River discharges. 
The next exploring party in the yacht Fox, ])ur- 
chased and litted out by Lady Franklin, Captain 
(afterwards Sir) Leopold M'Clintock, sailed from 
Aberdeen in July 1857. From the Eskimo.s in 
Boothia many relics of Franklin’s expedition were 
gathered by "the Fox, while articles belonging to 
Franklin’s ships and skeletons found along the 
west and south coasts told a terrible tale of 
disaster. Above all, a record found in a cairn at 
Point VictoiT told the histoiy' of the expedition 
down to April 25, 1848. This record attested how 
Franklin on attempting to reach the coast of 
America was arrested by the obstruction of heavy 
ice pressing down from Jlelville Island through 
M'Clintock Channel (then unknown) upon King 
AVilliam Island. 

An addendum in the handwriting of Captain 
Fitzjames, dated 25th April 1848, briefly narrated 
that the Erebus and Jcriw were de.sertod 22d 
April, 5 leagues NNAV. of this, having been beset 
since 12th September 184G ; that the oflicers and 
crews, 105 souls, under Captain Crozier, landed hero 
in 09° 37' 42'' N. lat., 98° 41' AV. long. ; .and tliat Sir 
J. Franklin died 11th Juno 1847. Although many 
relies of the ships were found in the possession of 
the Eskimos there is no rea'-on to believe that thy 
retreating crews met with foul play. The Ameri- 
can Captain Hall’s five yc.ars’ sojoum among the 
Eskimos, durifig which lie collected a variety of 
relic.s, only confirmed the conclusions reacheil by 
M'Clintock. In 1878-80 the expedition of Lieuten- 
ant Schwatka of the United .States army found the 
skeletons and other relics of Fr.anklin’s men; the 
bones of one of Fr.anklin’s licntennnts (Irving) were 
brought to Edinburgh and buried. Such is all that 
is known of the fate of Franklin and his bravo men. 
He is entitled to the honour of being the fir.rt di»- 
coverer of the North-west P.a.ssage. _The jioint 
reached by his ships brought him to within a few 
miles of that attained from the wcstwaid hyj2>"e' 
vious cxploratioii«. A monument elected in 1875 in 
AA'estniinstcr Abbey comiiiciiiorates his heroic c.x- 
idoits and fate. Lady Franklin, whoso devotion to 
lier husband and his work has been refcrreil to, die<l 
on IStli July 1875 at the age of eighty-three years. 

Sec the article I’oun llxmonATlox .and the ni.ap 
there ; also the n.arrntivcs of the expeditions nhove 
referred to, cmeciidly M'Clintock’a Furratirc of the Pole 
of Sir John FronlJiit (1800); the lieport of the com- 
iiiitico appointed by the Ixird-i Cornmi'sioiirrs of tlia 
Adiiiiraliv (18.52), with adilitionsl papers (1852), and 
papers relative to the recent Arctic cafK-dilion."! in search 
of Sir John rrankliii (1851); Brown, The Eorlhoetit 
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Patsaf/e (1858); Markham’s Threshold of the Unknoion 
Perjion (1874); and Beesiys Sir John Franklin in the 
‘New Plutarch’ series (1880). Sir John’s o^yn works 
were a Narrative of a Journei/ to the Shores of the Polar 
Sea in 1819-22 (1823), and a Narrative of a Seeond 
Expedition in 1825, 1826, and 1827 (1828). 

Fraillilinitc, a mineral composed chiefly of 
peroxide of iron, with oxides of zinc and of 
manganese, found in considerable quantity in 
Suifolk county, New Jeraey, near the. village of 
Franklin, where it is smelted into iron. 

FlVlIlItlliarriase {liberum metritagimn) was 
a species of estate tail, where a man, on the 
marriage of his daughter or cousin or near blood- 
relation, gave lands to be held of the donor for 
four generations by the donees and heirs of their 
bodies. 

Fraillt-pletlgc, a custom prevailing in England 
before the Norman Conquest, whereby the freemen 
of a neighbourhood were responsible for the good- 
conduct of each other. Ten men formed an 
association called a tithing, in which the ten were 
answerable each for the others, so that, if one com- 
mitted an oft’ence, the other nine were liable for 
Iiis appearance to make reparation. Should the 
ofl'ender abscond, the tithing, if unable to clear 
themselves from participation in the crime, were 
compelled to make good the penalty. The custom 
seems to have arisen out or the old family obli- 
gations, a man’s relations being called upon to 
become securities for payment of the compensation 
and other fines to which he was liable. A law of 
Ed"ar compels every man to find a surety who 
shall be responsible for his appearance when 
judicially summoned ; and the laws of Canute 
insist on every one belonging to some hundred and 
tithing, as well as onJiis providing sureties. 

_ The Victv of Pledge, or ascertaining to what 
tithing a man belonged, was an important part of 
the business of the local courts, and ultimately fell 
to the Court Icet or Court of Frank Pledge, a court 
of record held once in the year, and not oftener, 
within a particular hundred, lordship, or manor, 
before the steward of the leet : being the king’s 
court granted by charter to the lords of those 
hundreds or manore. See Manoe. 

FrnnlcS; the name applied about the middle of 
the 3d century to a confederation of Germanic 
tribes dwelling on the hliddle and Lower Khine. 
The most important of these were the Sigambri, 
Cliamavi, Bructerii, Ampsivarii, Chatti, Attuarii, 
and Salii. Later they became divided into two 
principal groups — the Salians, inhabiting the dis- 
tricts on both sides of the Lower Rhine, and the 
Ripuarians, settled on the Middle Rhine. In the 
3d and 4th centuries hordes of them began to move 
southwards and westwards into Gaul. In 358 the 
Emperor Julian, although he defeated the Salian 
invaders, allowed them to establish themselves per- 
manently in Toxandria, the country between the j 
Meuse and the Scheldt. From this time Frankish 
chiefs and warriors frequently served in the Roman 
armies ; and during the 5th century thty rendered 
valuable service to the empire in stemming the tide 
of barbai'ian invasion, especially at Mainz in 406 
and at Chfilons in 451. By this time the Salian 
Franks had made themselves mastere of northern 
Gaul, whilst the Ripuariaus were still concentrated 
around Cologne. Under Hlodowig or Clovis, king 
(481-511) of the former confederation, the Franks 
were converted to Christianity, whilst b}' his 
conquests in central Gaul, and by his subjugation 
of the Alemanni and the Ripuarian Franks, he 
not only extended his dominions as far as the 
Loire in the one direction and the hlaine in the 
other, but he laid the foundations of what sub- 
sequently developed into the kingdom of France 
(q.v.). ’To the Salian Franks is due the celebrated 
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Salic Laiy (q.v.), whicli was probably drawn up 
before their convereion to Christianity, and to the 
cognate confederation the Lex Ripuariorum, a code 
that differed veiy little from the Lex Salicct. We 
leam that the Franks were a stalwart race of 
warriors, distinguished by their free martial bear- 
uig, their general aspect of fierceness, tlieir long 
flowing hair, their blue eyes, and largeness of limb. 
They constituted a nation of democratic fighting- 
men, the voice of each individual being of as much 
weight in tbe council-hall as his arm was in the 
thicK of battle. In the intervals of peace they 
tilled the soil, reared cattle, fished, and hunted. 
They lived together in villages, and had gardens 
and vine^’ards. Some amongst them also wrought 
in gold and iron. The only social grades in their 
communities were the king, the free Franks, and 
the slaves taken in war. To the king and his 
counts belonged the execution of tlie laws, which 
were not, however, administered by them, but by 
specially elected officers in each hundred. The 
kingf, although an hereditaiy loler, was not an 
absolute one, his power being controlled in matteis 
of greater moment bj' the tribal assembly (March- 
field), when all the men of the tribe met together 
once a 5'ear fully armed, for the purpose of con- 
ferring with the king. 

Franz, Robert, composer, was born at HaUe, 
28th June 1815, studied under Schneider at Dessau 
in 1835-37, and in 1843 published his first set of 
twelve songs, which won the warm praises of 
Schumann, Mendelssohn, Liszt, and other masters. 
From then till 1868 he held various appointments 
at Halle ; and when he was compelled to resign 
them from ill-health, the pecuniary difficulties that 
ensued were overcome by the exertions of Liszt, 
Joachim, and others, who in 1872 got up a series of 
concerts for Franz’s benefit, which realised nearly 
f6p00. He has published over 250 songs for single 
voices, a Kyrie, and several chorales and four-part 
songs, besides arrangements of the masterpieces of 
Bach and his own townsman Handel. Franz’s best 
songs rank with those of Schubert and Schumann, 
to which they are closely akin. See the critiques 
by Liszt (Leip. 1872) and Saran (1875). 

FrauzensBad, or Franzensbkunn, a water- 
ing-place situated on the north-western frontier of 
Bohemia, 3 miles NW. of Eger by rail. Lying 
1460 feet above sea-level, between spurs of the 
Erzgebirge and the Fichtelgebirge, Franzensbad 
has a pure, fresh air and a yearly mean tempera- 
ture of 45° F. There are a number of mineral 
springs, besides one which gii’es off carbonic acid 
gas .and a ferruginous mud spring. The first named, 
which have a constant temperature of 51° to 54 "5° 
F., are of saline and alkaline composition, and are 
beneficial for diseases of the throat, chest, stomach, 
liver, gout, and nervous disorders. Pop. 2008, who 
arc increased by about 7000 visitors during the 
season. 

Fi’aiiz- Josef. See Feaxcis Joseph. 

Franz- Josef Land, an archipel.ago in the 
Arctic Ocean, north of Nova Zembla, extending, 
so far as it has yet been explored, between 80° and 
83’ N. lat. It consists of two large masses of land, 
Wilczek Land to the east, .and Zichy Land to the 
west, separated by Austria Sound, ninning from 
south to north, and giving off a north-east arm, 
Rawlinson Sound, in 81° 40'. Between these two 
sounds lies Crown Prince Rudolf Land, whilst to 
the north of this again comes Petermann Land, 
and to the north-west King Oscar Land. The 
southern shores are deeply indented with fjords; 
and the whole archipelago, which rises into isolated 
flat-topped or dome-shaped mountains of basalt, 
5000 feet high, is sheeted with ice. Owing to the 
open water round its shores in summer, and the 


S02 


FRANZOS 


FRATICELLI 


comparative al)un(]ance of its anitnal life— bears, 
a-alruses, foxes, and mimcrous birds occurring— 
Franz-Josef Land is regarded by many experienced 
Arctic explorers as the most favourable base whence 
to make an attempt to reach the North Pole. The 
archipelago was discovered and partly explored by 
Raver and M'eyprecht in 1873-74 ; and its southern 
shores were explored for a considerable distance 
by I.eigh Smith in 1880-82. See map at POLAK 
ExI’I.onATIO^^ 

Franzos, Kahl Emil, author, was bom in 
1848 in Russian Podolia, the son of a Jewish doctor, 
and passed his earliest years in the Polish-JeM-ish 
village of Czortckoiv in' Galicia (the Barnow of his 
novels). Left an orphan at an early age, he was 
educated at the German gjnnnasium at Czemowitz, 
and studied jurispnidence at ATenna and Giatz, 
but afterwards settled as a journalist in Vienna. 
Among his principal ivorks is Atis Halbusicn: 
KttUurhildcr aus Gali:icii, dcr Bidcoieina, Siidntxs- 
laud and Ilumunicn (1876), in ivhich tlie varied 
surroundings of his boyhood are gathered into ono 
masterly picture, and'ivhich has been translated 
into mo'st European languages ; it is continued in 
Vom Don :itr Donatt ( 1878 ) ; and Das Ghetto dcs 
Ostcus ( 1 883 ). His novels include J iiiigc Licbc, two 
tales (1878; 4th ed. 1884) ; Die Jiidcii von Barnow 
(3d cd. enlarged, 1880; Eng. trans.. The Jews of 
Barnow, 1882); Moschho von Parma (1880); Ein 
Kampf inns Bccht (1881; Eng. trans.. For the 
Right, 1887); Dcr Pr«s(Vtoi<( 1884); Die Rciscnach 
dcin Schicicsal ( 1885 ) ; and TragischcNovcUcn ( 1880). 
Franzos’ tales draw their characters from among 
his co-religionists, and while full of deej) pathos, as 
such chronicles must needs bo, they present pictures 
equally strong and truthful of life among the Polish 
and Galician Jews. 

Frasca'ti. a tomi of Italy, 13 miles SE. of 
Rome by rail, stands on the slope of the Alban 
Hills, not far from the site of ancient Tusculuni. 
On account of its lovely villas and salubrious air 
it is a fashionable resort for the people of Rome. 
Tlie most splendid of these summer residences are 
the villas Aldobrandini, Rufinella, and Torlonia. 
Cardinal York u’as for manv years bishop of the 
diocese, and his brother, Charles Edward, tlie 
Young Pretender, died heie in 1788. Pop. 7134, 
M'lio caiTV on gardening. 

Fraser or Great Sandy I.slaiid lies off 
the east coast of (Queensland, in Australia, stretch- 
ing north-e<ast from the coast so as to fonn Hervey 
Ray on the north and AVide Bay on the south. 
The Gicat Barrier Reef must be regarded as its 
submarine continuation. 

Fraser, ALi;xAxin:n Campijlll, born in 1819 
at Ardchattan in Argyllshire, studied at the 
univci-sities of Glasgow and Edinburgh, and in 
185 (>-.j7 W!is editor of the Noiih British Review. 
At (ii-st a Free Church minister, in 18.56 he succeeded 
Sir AA’illiam Hamilton in the chair of Logic and 
Metaphysics at Edinburgh, and in 1859 became 
lle.an of the Faculty of Art.s. His edition of 
Berkeley’s works, in 4 vols., with di.ssertations and 
annotations, a life of the bishop, and an account of 
his pliilosoplij% wa.s issued by the Cl.arendoii Press 
in 1871, and Selection'! from Bcrhcleg in 1874, and 
in 1881 his monograph on Bcrhcleg in Blackwood’s 
‘ Philosojihic.al Clti-ssics,’ to which series he also coii- 
trilnitcd Lochc (1889). 

Frtisor, J.VMia, D.D., second Bishop of Man- 
chester, was liorn near Cheltenham in 1818, 
took p lirsi-class in classics at Oxford in 1839, 
and in 1810 was elected to a fellou.ship at 
Oriel. He w.as onlained in 1816, and held the 
liVuigs of Chnlderton, AA'iltshire. in 1847-60, and 
I fton Nervet, near Re.ading, in 1860-70. He 
■was a select preacher before the university of 


O.xford in 1854-56, and again in 1SC2-C4, and pub- 
lished valuable reports on elemcntaiy edue.atioii 
in Engl.and, on the educational systems of the 
United States and Canada, and on the employ- 
ment of children ; indeed, it was specilically on 
the ground of his ‘ interest in and niastery of the 
quesnon of public education ’ that Mr Gladstone 
in 1870 olFered him the bishopric of Manchester. 
Here his energv, his wide sympathy, and his strong 
sense secured liiiii a unique position in his vast 
diocese, and caused his death, on the 22d October 
1885, to be deplored as sineerely by dissenters as 
by churchmen. He published a iinniber of ser- 
mons, and tivo vols. appeared posthumously ( 1887 ). 
See his Life by Hughes ( 1887). 

Fraser, Suiox. See Lovat, Lord. 

Fraser, Sir AA'illiam, in 1852 was appointed 
as.sistant-keeper of the General Register of Sasines 
for Scotland, and in 1880 deputy -keeper of Records. 
He was made a C.B. in 1885, and a K.C.B. in 1887. 
Since 1858 he has issued a long series of sumptuous 
Scottish family histories — on tlie Stirlings of Keir ; 
Montgomeries, Earls of Eglinton ; Carnegies, Earls 
of Soutbesk; and Colqtiboims ; with tlie Books 
of Grandtully, Caiiaverock, Jlenteitli, Lennox, 
Bucclench, Douglas, Ac. 

FraserburfXli, a fishing town in the nortli-e.ast 
corner of Aberdeenshire, 47 miles N. of Aberdeen 
by a branch line (1865). It stands on a bay, 2A 
miles wide, immediately south of Kinnaird Head 
(the Promoniorium Taexalhmi of Ptolemy), on 
which are the Frasers’ old castle, a lighthouse 
now, and the mysterious ‘AA'ine Tower,’ with a 
cave bcloM’. It was founded ns Faithlie in 1509 
by Alexander Fraser of Philorth, Lord Saltoun’s 
ancestor, and in 1601 was erected into the free 
port, free burgh of b.arony, and free regality of 
Fi-aserburgh. There arc a handsome town-lunise 
M855), a re.stored market-cross, a public hajl, Ac. ; 
but hardly a trace remains of an abortive univci-sity 
( 1592). The harbour has been much improved and 
extended since 1855, and the rapid groivth of the 
place is due to the groat developiiieiit of the herring- 
lishery, the fishing-boats having increased from 389 
in 1808 to 677 in 1887- Pop.(lS01)3472: (1881)0583. 

Fra.ser River, the jn-incipal stream of Brilbh 
Columbia, is formed by two branches, the chief of 
which rises in the Rocky Jlountaiiis, in 53° 45’ N. 
lat. and 119° AA’'. long., and proceeds in a north- 
M’cst coni-bc to meet its felloiv, ivhich flow.s .south- 
east from Lakes Stuart and Fraser, d'licy unity 
near Fort George, in 54° N. lat. and 122’ 45'_AA’. 
long. ; thence the river flows in a sontlicrii direc- 
tion, and after a total coui-se of 800 miles falls into 
the Georgian Gulf, just north of the iiiteriiatinnal 
boundaiy of 49° lat. Its chief afllnent is the 
Thomjison River. The rich alluvial depo-sits of 
gold .along the lower basin of the I'r.ascr first 
attRjeted emim-ation to British Columbia, and llie 
precious metal has since been steadily worked ; but 
the lower valley now enjoys a more "bccure reputa- 
tion, as containing some o’f the best faiiiiiiig land 
in the province. The .salmon canneries arc also 
important. Stcamboat.s can navigate the rii’cr for 
about 100 miles froni its mouth to Yale, where the 
rapids occurring during the )iassage tbiough the 
Cascade Range, with it.s nmgiiificcnt.seeneiy, begin. 
Sec CoLU.MiiiA (Britlsh). 

Frallcolli (‘little brethren’), a sect of thy 
middle nge.s which may bo regarded as an embodi- 
ment, outside of the medieval church, of the same 
sjiirit to which is due, within the church, the 
Franciscan order with its many oH'shoot.s. The 
Italian word Fratieclli originally was the oopnlar 
name of the I'mnciscan monks ; but, in tlic pro- 
gicss of the disputes that aro-e in tlie oidcr (sie 
l-'ltAXCi.sf’.iNs), the name was sjiccially attached 
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to the members of tlie rigorist party, and eventu- 
ally to those among them wiio pertinaciously 
refused to accept the pontifical explanations of 
the monastic rule, and in the end threw off all 
subjection to the authoi ity of the church. Sevei-al 
. of the pope.9, especially Gregory IX. and Nicholas 
III., attempted to reconcile the disputants. Pope 
Celestine V. granted permission to the rigorists to 
form for themselves a sej)arate organisation, in 
which the rule of St Francis miglit be observed in 
all its primitive and literal rigour. The suppi-es- 
sion of this order by Boniface VIII. appeal's to 
have furnished the direct occasion for the secession 
of the e.xtreme party from the church. Thej- 
openly resisted the authority of the pope, whom 
they proclaimed an apostate from the faith. The 
party thus formed was increased by adliesions from 
other sectarian bodies, as the ‘ Beghards ’ and the 
‘Brethren of the Free Spirit.’ In vain Clement 
V., ill the Council of Vienna ( 1.311-12), put forward 
a new declaration regarding the rule of St Francis. 
They still held their ground, especially in Sicily, 
central and northern Ital 5 ',' and Provence. John 
XXn., a"ainst_ whom the 5 ' sided actively witli 
Louis of Bavaria, condemned them by a special 
bull in 1317, and again in a similar document 
directed against Henr^' of Ceva, one of tlieir chief 
leaders in Sicily. From these sources we learn 
that .they regarded the existing church as in a 
state of apostasy, and claimed for their own com- 
munity the e.\clu.sive title of the Clmrch of God. 
They forbade oaths, and discountenanced marriage. 
They professed a divine mission for the restoration 
of tlie gospel truth. They held that all spiritual 
authority was forfeited ly sin on the part of the 
minister. It would even appear that they pro- 
ceeded so far as to elect for themselves a pope, 
with a college of cardinals, and a regular hier- 
archy. Their principles, in a word, seem to have 
partaken largely of the same fanatical and anti- 
social tendencies as characterised the Brethren 
of the Free Spirit ; and in common with them the 
Fraticelli were the object of a rigorous pereecu- 
tion about the middle of the 14th century. The 
principles of the sect formed the subject of a public 
discussion at Perugia in 1374 between them and a 
Franciscan monk named Paolucci, wliich appeal's 
to liave ended in tlieir discomfiture. They still 
maintained themselves, nevertheless, in central 
Italy, down to the 15th century, when John of 
Capistrano received a commission to labour for their 
conversion in the March of Ancona ; but before 
the beginning of the following century they seem 
to have disappeared altogether. See Mosheim, 
Dc Beghardis ct Bcguinabus (Lein. 1790); Mil- 
man’s Latin ChristianiUj, vol. v. ; Herzog’s Bud- 
encyidopddie ; also L^a,’s History of the Inquisition- 
(1888). 

Fratta-Masgiore, a town of Italy, 9 miles 
by rail N. of Naples, with many villas belonging 
to Neapolitans. It has extensive rope-works, 
and cultivates wine and hemp. Silkworms are 
reared in great quantities. Pop. 10,848. 

Fl*an<l, in the legal sense, may be defined as 
deceit which causes injury to another. Active 
misrepresentation usually amounts to fraud ; but 
a certain latitude is tacitly permitted to persons 
puffing their own goods, or exaggerating their 
own resources and credit. Concealment of the 
truth amounts to fraud if the party who with- 
holds information is under a legal duty to dis- 
close what he knows. A person purchasing an 
estate is not bound in law to inform the owner 
of its advantages ; he may have discovered a mine 
of which the owner knows nothing, but he may 
conceal his discovei'y without being guilty of 
fraud. There are certain cases in which the 


rules are applied with special rigour. The party 
deceiving may be in a fiduciary position. A solici- 
tor dealing with his client ; a director dealing with 
a person applying for shares ; a man of business 
dealing with a person who trusts to him and can 
make no inquiries — all these are plainlv under a 
special duty to state the facts fairly. The party 
deceived may be incap, able of protecting himself ; 
. — 6-g. transactions with infants or with jiersons of 
weak mind must be strictly scrutinised. Again, the 
transaction itself may be one uberrima: fdci, in 
which the law requires perfect good faith. A 
pei-son insuring a ship, for examide, is bound to 
tell whatever he knows of the condition and situa- 
tion of the ship. It is to be observed that fraudu- 
lent intention is not a necessary element in fraud. 
A prospectus which omits to notice a contract 
entered into by promoters of ,a conqiany is none 
the less fraudulent because the omission is acci- 
dental. A gift of propertj' may be set aside .as 
a fraud on creditors, although tlie donor made it 
in the full belief that he was perfectly solvent. 
The general effect of fraud is to render void the 
contract or disposition of property induced by it, 
or to give the party injured a right of action for 
damages or re,stitution. Even marriage may be 
treated as a nullity on this ground, if the fiaud be 
such as to exclude the notion of true consent. 
The principles set forth above are, in substance, 
common to the laws of all civilised nations. 

Fraud is an element in theft, embezzlement, per- 
sonation, and many other crimes. The offence of 
obtaining 'mods or money by false pretences was 
not indictable by the English' common law ; it was 
made punishable by acts jiassed in 154‘2 and 1757, 
the provisions of which were consolidated and 
amended by the 24 and 25 Viet. chap. 96, which 
prescribes five years’ penal servitude as the maxi- 
mum punishment. Every person who fravidulently 
represents as an' existing fact th.at which is not a 
fact, and so obtains money or money’s worth, 
commits an oflence within the act. The false 
pretence must relate to some present fact, and 
therefore a promise merely to do some act is not 
such a false representation as will sustain a con- 
viction. It is not necessai-j" that the deception 
should be by words or writing, but any act tend- 
ing to deceive will bring a person within the 
statute. Thus, a m.an at Oxford wearing a c.ap 
and gown, in order to induce a tradesman of whom 
he ordered goods to believe that he was a member 
of the university, was properly convicted. The 
deception practised, however, must not be simply 
as to the quality of an article, for this is reg.arded 
as merely a dishonest trick of trade, and not 
criminally punishable. It is also necessary that 
the omier should be deceived by the pretence ; and 
where a tradesman is induced to part with goods 
to a regular customer making a false statement, 
not on account of the statement, but from his 
belief in the credit of the iiarty, the trans.action 
is not punishable under the act. It is no bar to a 
conviction that the crime on being proved amounts 
to larceny, nor is it necessary to prove an intent 
to defraud any particular person ; the obtaining 
delivery of money, i.'tc. to .another person for the 
benefit of the party using the deception, and also the 
obtaining signature to, or destruction of, a v.alu- 
able security, iS:c. by a false representation subject 
the offender to punishment. The same statute 
provides that a pereon attempting to extort money 
by threatening to .accuse another of certain felonies, 
or of .an infamous crime, is liable to ]ienat servitude 
for life (see TnnE.rr). — Long Finn is the name 
given to a comp.any of swindlers who pretend to be 
established in business at a p.arlicular place, order 
goods to be sent to them as such, and decanqi with- 
out payment to re.sume the system elsewhere. The 
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Statute of Frauds, fiequcntly referred to, was passed 
in 1077. 

In Scotland this offence is Lnown as Falsehood, 
Fraud, and IVilful Imposition. Each species of 
the offence which in England is punishahle under 
tlic statute is in Scotland indictable at common 
law. Thus, false peisonation, as where a man in 
the assumed character of an exciseman received 
money as a composition for smuggled goods, has 
been held to Avan-ant a conviction of falsehood. 
So, also, where tlie deception consists_ in fictitious 
aj)pearance.s ; as where a man by fitting his shop 
with false hales induced another to trust him rvitn 
goods. Obtaining money by heggipg.letters and 
the comraon practice of ring-dropping fall under 
this denomination of crime. 

In the United States, to constitute the offence 
known as False Pretences, it is not nccessan' that 
the loss occasioned he of a public nature. It con- 
sists of a false representation ns to some fact exist- 
ing in the past or present, made Avitli the intent to 
defraud, by which rejiresentation a party is induced 
to ])art Avith something of A-alue to him, generally 
money, goods, or merchandise. The offence may i 
he committed by a false representation of the 1 
nature, quality, or quantity of the goods, or by a 
false personation, or a false representation of the 
capacity in Avhich one assumes to transact business ; 
also by the use of false marks or brands, or ficti- 
tious or Avorthless u'ritings, or the false reading of 
a deed of conveyance to an illiterate iierson, or by 
a Avarranty consisting of a positive false statement 
of a material latent fact by Avhich a party is induced 
to purchase. It differs from larceny in that the 
property is obtained Avith tlic consent of the oAvner, 
ami the false jiretencc must he the operative cause 
of the transfer. It is usu.ally a misdemeanour, but 
the grade of the offence, as also the punishment 
therefor, is governed by statutes of tlic several 
different states. It is recognised as an offence by 
act of congress, knoAvn as the Bankrupt Act ( Fcv. 
Stai. .37.32), hut congress has no pOAver to define 
Avhat shall constitute the offence Avithin a state. 
The money or goods obtained on false pretence 
may also be rccovereil by ciinl action. 

See Hunter’s ISomtin Imio ; Pollock, On Contracts; 
JIny, On Fraudulent Convciiances ; Hasting, The Law of 
Fraud and Misrepresentation (ISSti); JI. JI. Bigelou-, 
Law of Fraud on its Civil Side (Boston, ISSS). 

Fraiuliilciit Eiili.stmcnt. Sec Desertion. 

rrjiuuhorcr, Joseph von, German optician, 
Avas born at Stiaubing, in Bavaria, (ith March 1787. 
In 1799 he Avas niiprenticcd to a glass-cutter and 
polisher in Munich, and in 1807 he AA’.as employed to 
lound an optical institute at Benediktbeuern, of 
Avhich he became sole manager in 1818, and Avliicha 
A’ear later A\’as removed to ^Munich. Tlierc lie became 
a member of the Academy of Sciences in 1823, and 
Avas also appointed luofessor and conservator of the 
physical cabinet of the same institution. He 
died 7th June_ 1820. His more imiiortant in- 
veutiony and impre\'cmouts in optical instru- 
ments include a machine for polisliing parabolic 
surfaces, another for polishing lenses amt mirrors 
Aviiliqut altering their cuivaturc, a sidierometer, 
a heliometer, a micrometer, an aehronialic micro- 
scope, and the great parallactic telescope at 
Dot oat. But his name has liceii rendered most 
celelinvtcd by the improA-cment.s ho effected 
in ttie quality of telescopic prl“m.s and in the 
meehauism (or manipnl.ating telescopes of large 
si/e, and alatvc all by his discoAcry of the dark 
lines in the sun's .spectrum (sec Spi:CTRU.At ), AA'liich 
bear the name of Fraunhofer'.s lines. 

Friilisffltlt (I’olisli ir.v/otrn), a ioaati of 
1 rus-La, It mile-' NL, of filogjiu by rail. It ha« a 
tiiiiuery, dye-Avorks, a cigar and a sugar factoiy ; 


and near the toAvn arc many Avinduiills. Near 
here the Saxons under King Augustu.s of Poland 
AA'erc utterly routed by Charles All. of SAA’eden, 
on 13th February 1700. Pop. 7378. 

Friixinella. See Ditt.a.ny. 

Fraxinns. See Asii. 

Fray Bentos (officially Indcjicndcnda), capi- 
tal of the Uruguayan department of Bio Negro, 
on the UruguaA’ River, 72 miles SSIV. of Paysandii, 
AA'itb an English cbapel and some 2500 inhabitants. 
Here is the factory of the Liebig’s Extract of IMeat 
Company, employing nearly a thousand persons. 

Frcciiettc, Louis Honore, LL.D., the ‘Cana- 
dian laureate,’ AA-as born at Levis, puebec, 10th 
November 1839, called to the bar in 1804, and, 
after five years' residence in Chicago, elected to the 
Dominion parliament in 1874. He has edited several 
journals, and publislied some prose Avorks, pl.ays, 
and translations into French ; but bis important 
productions have been his several volumes of poems, 
tAA'O of Avhich Avere croAvned by the French Academy 
in 18S0. The othei's include Mes Loisirs (1803), 
La Fotx Ex-ilc. (1809), Pc/c-wiife (1877 ), Lcs 
Ouhlics (1880), and Voix d’Ontrc-mcr (1880), Avhich 
have proved tlieir author the most sympathetic of 
the interpreters of C.anadian scenery and of French- 
Canadian traditions and aspirations. 

Frcclclcs (sometimes called lentigo) arc small 
yclloAvish or broAvnish-yelloAv irregularly rounded 
spots, from the size of a pin’s he.ad to that of a split 
pea, frequently seen on the skin, especially of fiiir 
or reddisli-haired pereons. They are not often met 
AAith under the n"e of six or eight. They are mo.st 
common on the face, but often occur on the bands 
and sometimes elsoAA’bere. They are ahvays most 
distinct in summer ; but, though the influence of 
the sun’s rays undoubtedly increases their distinct- 
ness, it is doubtful Avbcthor it can cause them. 
They are duo to increased local deposit of pigment 
in tiie skin : and it may be notic('d that peixms 
subject to them do not bronze uniformly under the 
inllucnco of exposure nearly so deeply as othei's. 
Klany nietliods of treatment have been advocated 
for their removal; but in most eases at leiust the 
improvement is not permanent. Among the milder 
measures Avhich sometimes succeed in improving 
the condition, is a lotion of hyposulphite of soda 
(15 to 30 grains) or of chloride of ammonium (15 
grains), along witli corrosive sublimate (J grain to 
the ounce of Avater) applied to the part on rag or 
lint, or hy])ochlorite of sulphur ointment (one 
drachm to the ounce). 

Frcilcpoiul, first mistress, aftcfAvards Avife of 
Cliilperic, king of Neustria, aAVomen of A'iolent and 
unscrupulous character, Avlio shunned not to slay 
all Avho stood in her AA-ay, in order to secure the 
throne ffir her oAvn son, Clotaire II. She is, Iioaa-- 
cver, chiefly inemorahle on account of the rclentle-ss 
feud she Av.aged Avifh Brunhilda, A\-lfo of Sigbert, 
king of Au.strasia, and .sister of Chilperie of Neu- 
stria’s fir.-.t uife, Galsvbitha; a feud the bitter 
euiuities of AvhicIi Avere intensified by the rivalry 
betAA’cen the lAvo kingdom.s. She died'in 597 or 598. 

Fi’Crtcricia, a .sea|) 0 rl and fortress of Denmark, 
on the e.ast coa-st of Jutland, at the northern 
entrance to the Little Belt. Founded by Frederick 
III, in l(w2, it Ava.s five yeara later stormed aiijl 
razed by the SaatJcs, nor Avas it refortified until 
1709. It suffered during the Avara of 1818-19 and 
1801. Fop. 8275. 

Froilcrlclf, a AA-ell-lmilt city of JIaiyland, 01 
miK‘> \V. by N. of Baltimore by rail, Avitli sovcral 
fonndrie-*, t.anueries, flour-mills, and other manm 
factoric.s. It contaiiifi a college (1797), a .lesuil 
establishment, and a state mstiiution for tlie deaf 
and dumb. I’op. 8059. 
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Frederick I., sumamed Baebaeossa (Eed- 
■beard), Holy Koman emperor, of the Swabian family 
of Hohenstaufen, was born about 1123. He suc- 
ceeded liis fatlier, Duke Frederick II. of Swabia, in 
1147, and his uncle, Conrad III., as emperor in 1152. 
His reign was one long straggle against refractoiy 
but powerful vassals at home, and against the 
turbulent ci\-ic republics of Lombardy and the 
pope ( Alexander HI. ) in ItalJ^ By the capture in 
1162 of Milan, the most hostile of the Italian cities, 
Frederick brought to his feet all the recalcitrant 
states of Italy ; and even the pope, the last of his 
enemies, he seemed on the point of subduing live 
years later when he took Rome by storm. But at 
this juncture his army was suddenly smitten with 
a terrible plague, and his forces melted awaj' from 
him. This was the signal for revolt in Lombardy ; 
and when at length in 1174 Frederick was able to 
leave _ Germany with the intention of once more 
reducing his Italian subjects beneath his iron heel, 
he incurred a severe defeat at Legnano (1176). 
Nevertheless it was a defeat that proved to be more 
valuable to him than his previous successes. For 
it led him to change his policy of stern repression 
to one of clemency and conces.sion, whereby he con- 
verted the Lombard cities from restless, determined 
enemies into contented subjects. At the same 
time, in 1177, he acknou'ledged Alexander III. as 
pope, and thus paved the way for the final pacifica- 
tion of 1183. In Germany Frederick endeavoured 
to curb tlie power of his greatest vassals by a policy 
of mingled conciliation and counterpoise : the hos- 
tility of the strongest he disarmed by investing them 
with new fiefs, or by raising their titular dignities, 
whilst the weaker he sought to keep in check by 
conferring additional rights upon their rivals, the 
municipal communities. Thus, he elevated the 
countship of Austria to tlie rank of a duchy, created 
Duke Ladislaus of Bohemia king, and granted 
Westphalia to the Bishop of Cologne, East Saxony 
to Bernhard of Anhalt, and Brunswick and Liine- 
burg to tlie Guelph princes. Besides this, he quelled 
tlie rebellious spirit of Heniy the Lion of Bavaria, 
and asserted his feudal superiority over Poland, 
Hungary, Denmark, and Burgundy. When at the 
height of his power, however, he took the cross to 
go and wav against Saladin. Marching by way of 
Hungaiy, Servia, Byzantium, and Asia Minor, he 
defeated the Mo.slems in two battles, at Philo- 
melium and Iconium, but was drowned in a little 
stream in Pisidia, June 10, 1190. Personally a man 
of great physical beauty, and of frank and winning 
manners, Frederick’s chief traits were a resolute 
will, degenerating at times into gross cruelty, con- 
siderable administrative skill, martial ardour, a love 
of danger for its own sake, and a magnanimous 
ambition. No ruler of Germany ever won a more 
lasting place in the aft'ections of his subjects than 
Frederick Barbarossa, about whose memoiy the 
patriotic aspirations of the German people have 
continued to cling in legend and song down to the 
present day. One persistent tradition makes him 
still asleep in the Untersberg near Salzburg or the 
Kyffliauser in Thuringia, whence he will retura to 
succour (lennany in her hour of gi-eatest need. 
His red beard has already grown through the stone 
table before which he sits, and from time to time he 
raises liis head to see if tlie ravens are still wheel- 
ing round the mountain, or the hour of awakening 
has come — the dawn of a new golden age for Ger- 
many. See works by Pratz (3 vols. Danzig, 1871- 
73), 'Ribbeck (Leip. 1881), and Kallsen (Halle, 
1882). 

Frederick II., of Geeifaev, grandson of 
Frederick I. (Barbarossa), and son of tlie Emperor 
Henry VI., and of Constance, heiress of Sicily, was 
born at Jesi, in Ancona, 26th December 1194. In 
the fourth year of his age his father died, leaving 


him king of Sicily under the guardianship of his 
wiothei*, who secured the favour of Pope Innocent 
in. for her .son by acknowledging the pope as her 
’ feudal .superior and conceding to him important 
; priHleges. In his eighteenth year Frederick set 
; out, under the auspices of Innocent, to wrest the 
; imperial crown fiom Otto IV., whom he succeeded 
• in dnving out of the empire with little trouble. On 
I his promising to undertake a cnisade, the pope 
sanctioned his coronation at Aix-la-Chapelle in 
1215. Like his grandfather, Frederick w.as actuated 
: by an ardent desire for the consolidation of the 
' imperial power in Italy at the expense of the ponti- 
ficate, which he wished to reduce to the rank of a 
mere archiepiscopal dignity. Having secured the 

■ nomination of his son Henry to the rank of king of 
the Romans, and appointed Archbisliop Engelbert 
of Cologne as his vicegerent, he left Germany, and, 
after having been crowned emperor at Rome in 
1220, devoted himself to the task of organising his 
Italian territories. He founded the university of 
Niroles, gave encouragement to the medical school 
of Salerno, invited to his court and patronised men 

' of learning, poets, and artists, and commissioned 

■ his chancellor, Pet]-us de Vinea, to draw up a code 
of laws to suit all classes of his German and Italian 
.subjects. Frederick’s schemes for the union of his 
vast and ufidely scattered dominions were, however, 
frustrated by the refractoiy conduct of the Lombard 
cities, and still more by the antagonism of the popes 
Honorius III. and Gregoiy IX. Frederick’s de- 
parture to the East was originally fixed for the year 
1223, but the necessity of subduing the turbulent 
Italian nobles and cities, and curbing his Saracen 
subjects in Sicily, caused a delaj" of two yeare, and 
then a further delay of yet two yeais more. The 
pope at length grew so impatient that Frederick 
was constrained to embark from Italy. Neverthe- 
less he returned a few days later, under the idea of 

E ei-sonal sickness ; this brought down upon him a 
ull of excommunication from the vehement Gregory 
IX. In the following year, however, the emperor at 
length fulfilled his vow, find fulfilled it in brilliant 
fashion, by securing from the sultan of Egj’pt, 
without striking a single blow, the possession of 
Jerusalem and the holy places, together with a 
truce for ten years. Then, after crowning himself 
king of Jerusalem with his own hand, IStli March 
1229, he returned to Italy, where the continental 
half of his kingdom of Sicily had been overrun, 
at the instigation of the still irreconcilable i)ope, 
by a body of mercenaiy soldiera. During the 
remainder of his reign Frederick was engaged in a 
long and harassing contest with the papal power, 
the liands of his enemy being gradually strengthened 
by the accession of the revolted Lombard cities and of 
several of the princes and towns of Germany, headed 
by his own son Henry, and by the treachery of his 
most trusted and intimate friend, the chancellor 
Vinea. In 1239 he was again excommunicated for 
hartng proclaimed his natural son Enzio king of 
Sardinia, in defiance of the protest of the po])e. 
Nor did the fury of the straggle abate when, in 
June 1243, Frederick’s friend, Sinibaldi Fiesco, suc- 
ceeded to the pontificate as Innocent IV. And the 
clouds of disaster, defeat, and misfortune were 
gathering thicker and more ominously above Frede- 
rick’s liead, when he died somewhat suddenly at 
Fiorentino, 13th December 1250. 

This emperor is one of the most outstanding 
figures of the middle ages ; and, like ncarl 3 ’ all 
such personalities, his character was a blending 
of contradictory qiralities. Intellectrrallj’ Ire was 
perhaps the rrrost enlightened man of his age, 
rn ruanj' respects oirtranning it ly some centuries, 
as in liis tolerance of the Jews and the Mussul- 
mans, iit the admiration of the spirit of fr ee tiude 
shown in his commercial legislation and policj', 
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ill liis recognition of popular representation by 
annua! parliaments, anti in his anticipation of the 
later humanistic movement ; hnt at the same time 
lie ivas a persecutor of the heretics of the chnrch, a 
staunch uiiliohler of absolute sovereignty, ant! a snp- 
iiortcr of the power of the princes against the cities. 
Tlie strengtli, eneigy, and elasticity of his character 
wore sadly marred hy very conspicuous strains of 
licentitinsness, cruelty, and perfidy. IJut, though 
lie lacked the moral greatness of his_ ancestor, Bar- 
liarossa, he deserves unstinted admiration for his 
encouragement of learning and culture, and his 
fostering care of the arts and sciences. He himself 
not only spoke the principal languages of his 
extensive empire — German, French, Italian, Latin, 
Greek, Arabic, and Hebrew — but he also was one 
of the fir-st to write Italian poems, took a great 
interest in the arts, and wa« himself a diligent 
student of natuml science. It has been brought as 
a reproach against him that he umluly neglected 
his tcnitorial po-sessious in his native couhtiy of 
Germany, and that in religious matters, notwith- 
standing ills crusade, he was far from being a model 
sou of the church, though he was not, in all pro- 
bability, the atheist, at least according to modem 
notion.s, that his ecclesiastical enemies made him 
out to be. See works by Schirrmachcr (4 vols. 
Giitt. 1859-05), Huillard Breholles ( 12 vols. Paris, 
1852-01 ), and 'Winkclmann ( 1889) ; and The Popes 
(itid the Hohenstaufens, by Ugo Balzani (Loud. 
1889). 

Frcrtcrick III. or IT., emperor of Germany, 
and the liith Duke of Austria of that name, was 
born at Innsbruck, 21.st September 1415, being 
the son of Duke Eniest, of the Styrian branch 
of the House of Hajisbiirg. At the age of twenty 
he assumed the government of Styria, Camiola, 
and CariiUhia. On the death of the Emperor 
Albert II. in 1I40, Frederick was elected king of 
the Germans ; twelve yeai-s later he received the 
imperial crown at the hands of the pope at Rome, 
and in 145.8 he secured the archducal title to his 
family. Owing to the indolence and indecision of 
his character his reign wa« a period of anarchy, 
wars raging on all the frontiei's of the empire, and 
internal disorders vexing its po.acc within. During 
the course of his long and Inglorious reign Frede- 
rick lost his hold upon Switzerland ; purchased 
]ioaco from his bi other Albert, who niled in Upper 
-Austria, by the payment of a large sum of money ; 
suH'ered Sforz.a to iiossass himself of Milan, George 
Podiebrad tosc.at himself on the throne of llohemia, 
and Matthias Goryiuus on that of Hungary ; sur- 
rendered the empire to the pope by the Vienna 
Concordat of 1448 ; remained apathetic when the 
Turks in I4G9 penetrated as far as Carniola, and 
ngain in 1475, when they almost re.ached Salzburg; 
nnd_ tinally in 1485 provoked ^latthi.as of Hungary 
to invade hi-- territories. Nevertheless, by the 
marri.agc of hi« .•-on, Maximilian I., to Alary, 
daughter of pliarlcs the Bold of Burgundy, he lahl 
the foundation of the subsequent greatn'o-s.s of the 
Hap'burg'i. Frederick died on 19th -August 149.8. 
Though he neglected the interests and duties of the 
imperial crown to indulge in his favourite studies, 
nlclieniy,_ .astrology, and botany, ho never lost an 
Ojiportunity of jiromotiiig the aggrandisement of hi« 
own_ family. He was tenqierate, devout, parsi- 
monious, wnipulous alamt trilles, .simple in his 
habits, mild and )dilegmatic in his disposition, and 
naturally averse to exeition or excitement. From 
his time the imjveri.al dignity continued almost 
hereditary in the llouse_ of Austria, which h.as 
jH'rpetuaU'd the use of bis favourite device, 
A.l-,I.I').U.--.l(/i/;vV J'^t Imje-rorc Orhi Unirerso 
(‘It is .Austria’s destiny to rule the entire world'). 

t'kinel’s I’nnlrirh IT, (2 voK. Hamburg, 
1840-4:!}. 


Frederick I., king of Prussia, and third elector 
of Brandenburg of that name, was bom at Kiinigs- 
berg, 11th July 1C57, and succeeded to the electoiate 
in loss. Following out the policy of his fatlier, 
Frederick-AVilliam, the Great Elector, lie lent 
valu.able .support to AVilliam of Orange in liis 
attempt on England. He employed the treasure 
collected by his father largely in the purchase of 
minor principalities and territories ; and further 
iiicro.ased his revenue by lendiim his soldieis to 
fight the b.attles of the neighbouring prince.s, 
especially against France. But the outstanding 
event of his reign w.as his own elevation to the 
dimity of king, 18th January 1701, the title being 
taken from Prussia, the only independent portion 
of his dominions. Good-natured but vain, generous 
but ungrateful, Frederick left the finances of his 
country in an embairassed condition. Nevertheless, 
his public spirit led him to found the university 
of Halle, to embellish Berlin, to found there the 
Academy of Sciences and the Academy of Painting 
and Sculpture, and also to establisli .a supreme 
court of appeal. Frederick died 25th February 
171.8, and was succeeded by his son. King Frederick- 
William I. See works tiy Hahn (3d ed. Berlin, 
1S7G) .and Ledebnr (Berlin, 1878). 

Frederick II., of Prussia, sumamed ‘the 
Great,’ born at Berlin, Janu.ary 24, 1712, was 
the .son of Frederick- AVilliam I., and of Sophia- 
Dorothca, daughter of George I. of Great Britain. 
His e.arly ye.ars were spent under the restraints of 
.an irksome militaiy training .and a narrow and 
unsympathetic system of education, against which 
not only the natural restivene.ss of youth but also 
the more liber.al tastes iin])lantcd hy his mother 
rebelled fiercely but vainly. At the ago of eighteen 
the prince made an unsuccessful ellbrt to escape 
to the court of Great Britain. _ His father saw in 
this attempt an act both of political rebellion and 
of military insubordination, and, inlluenced jiorhaps 
by the desire of saving the glory and acquisitions 
of his house from one whom he considered an 
unworthy successor, would have punished Freilerick 
with de.ath, had it not been for the intercession of 
the emperor. As it w.as, the jirince was ordered 
into close confinement at Kiistrin, while his con- 
fidant, Lieutenant K.atto, was beheaded before his 
eyas. Frederick recognised that submission was 
iiievit.able. lie threw liimsolf with nervous alacrity 
into the militaiy and civil duties with which he 
was after a time entriisted, while his letters to his 
father of this period are couched in .almost servile 
terms. He won his final restoration to favour 
when in 17.’!.8 he dutifully accejited the bride 
chosen for him by his father (the Prince.ss Eliza- 
beth-Christina of Brunswick-WolfcnbilttcL 1715- 
97). From 17.84 Frederick residcil at Bheiiisberg, 
where he held a kind of small litcr.aiy court, and 
devoted his leisure to the study of music and 
French literature, for which he had a keen and 
la-sting admiration. He corresjamded with A'oltaire 
(who afterw.ards, in 1752, visited Berlin), and 
.studied with much syiiqiatliy the ‘ philosophical ’ 
doctrines which were to jday so imiiort.aiit a 
part in the century. Tlieio is no doubt that 
lie now began to "nourish .schemes of jiolitical 
ambition. Even before he c.amc to the throne he 
clearly perceived th,at,if the House of Hohenzqllpni 
w.as to play an .adequate part in Eniopc-an jiolitic.s, 
its posst-.s-ions must be consolidated .and extended ; 
before ho died the area of Pnissia w.as doubled, 
and, notwithstanding the temporary eclipse under 
Napoleon, the foundation of Priissi.nV greafiu-ss 
was laid. lIo«tile critics assert that I'tcdcrick's pre- 
v.ailing motive was mere selfish dynastic ambition : 
they point to the fact that all his wars were 
nggrc'sivc, and that in eiory case he struck the 
first blow; tbey reproach hin'i with unpatriotically 
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encouraging the interference of Fiance in the 
affairs of Gernmny for his private ends, and they 
taunt him with liis contemptuous neglect of German 
literature and language, which last he could 
scarcely speak, and certainly could not spell. But 
there is no doubt that the terrible stniggle of the 
Seven Years’ War left him, if it did not find him, 
with a true appreciation of the solidarity of his 
own and liis people’s interest ; he assuredly did not 
spare himself in their service ; and his measures 
and reforms, hai-sli and autocratic as many of them 
now appear, were undertaken with a single eye to 
the national good. The rise of Prussia under 
Frederick really rendered possible the union of 
Germany which his critics accuse him of retarding, 
but which could never have been effectually canied 
through under a dominant Austria, haugliity with 
centuries of imperial tradition. 

On May 31, 1740, Frederick became king; and 
in the following October the accession of Maria 
Theresa separated the crown of Austria from the 
imperial diadem. Frederick, in possession of an 
admirably drilled army and a well-filled treasury, 
seized the opportunity. Reviving an antiquated 
claim to Silesia, he entered that province ( Decem- 
ber 1740) before his formal declaration of war 
reached Vienna, defeated the Austrians at Mollwitz 
(April 1741 ) and Chotusitz (May 1742), and, having 
concluded an alliance for fifteen years with France, 
forced Maria Theresa to j’ield him Upper and Lower 
Silesia by the Treaty of Breslau in June 1742, which 
closed this first Sile.sian war. The second Silesian 
war (August 1744 to December 1745) left Frederick 
with still further augmented territories, and the 
reputation of being one of the first military com- 
manders of the day. The next eleven years were 
years of peace ; but Austria was not yet reconciled 
to the loss of Silesia, and Frederick’s energetic 
internal refomis were coloured by the expectation 
of renewed war. In 175G the third Silesian war, 
better known as the Seven Years’ 'War ( q.v. ), began. 
Frederick anticipated attack by himself becoming 
the aggressor, and during all this momentous 
struggle — one of the most remarkable of modern 
times — displayed a courage, a military genius, and 
a power of resource both in victory and defeat 
which justly entitle him to the name of ‘the Great.’ 
At the Peace of Hubertsburg (Februarj' 15, 1763), 
he had not only maintained his territory un- 
dimrnished, brrt he had also added a tenfold 
prestige to Prussia and to Prussian arms. Jealousy 
of Airstrian aggr-andjsenrent continued to influence 
his policy. In 1772 it induced him to share in that 
dishonest act, the first partition of Poland, which | 
added Polish Prussia and a portion of Great 
Poland to the Prussian crown. In 1778 it led him 
to take arms in a brief campaign, which ended in 
the acquisition of the Franconran dtrclries. And one 
of his latest political actions was the fomration of 
the ‘ Fiirstenbund,’ or Leagire of Princes, which was 
tire first defirrite appearance of Prussia as a rival to 
■Austria for the lead in GerTnany.' Frederick died 
at Potsdam, August 17, 1786, and was succeeded 
by his nephew, Frederick- Williarrr II. 

Frederick, like Richelieu and like Bismarck, 
when foreign war ceased trrrned his irrrmediate 
attention to the internal affairs of his kingdom. 
He was an able administrator at all periods of 
his reign, and not the least renrarkable of his 
feats was his carrying on all his wars without 
incurring a penny of debt. He regarded himself 
as, in his own words, the first servarrt of the 
state ; he was his own prinre-minister in a very 
literal sense, for his cynical srrspicions of human 
motives induced hirrr to* interfere directly in thirrgs 
great atrd small. His conviction of the immaturity 
of his country explains the discrepancj' between his 
theoretical \rTitings on govenrmerrt and the scant 
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amount of liberty he grarrted to his people. He con- 
sidered himself responsible for the good of his people, 
and he justified his arbitrary actions by his good 
intentions and his keener insight. As already 
remarked, Frederick’s domestic legislation wa.s I 
influenced by what he believed to be the nrilitaru' 
requirements of the time ; Prussia under him wtw 
governed as one huge camp. He endeavoured to 
increase the population — i.e. the supply of soldier-s, 
hy a system oi ‘planting colonies,’ b 3 ' lending his 
war-horses to plough the peasants’ land, by dis- 
tiihirting military stores, and by temporarj- re- 
mission of taxes in certain provinces. But he did 
not carry the enfranohisenrent of the peasantry to 
such an extent as to injure or offend the nobility, 
whom he required for officers. With a view to 
providing treasure for future war-s he fostered 
woollen and other manufactures by a high pro- 
tective tariff ; but he made himself unpopular bj- 
the introduction of the French excrse-system, 
known as the Regie, and the temporary inflation 
of his revenue was atterrded with later disastrous 
commercial results. During Frederick’s reign, 
however, the counti^' rapidlj' recovered from the 
ravages of war, while the army was raised to a 
strength of 200,000 men. Frederick was essentiallj’ 
a just, if somewhat austere man, and the adminis- 
tration of justice under his rule was pure, thougli 
he himself had his usual cjuiical distnist of his 
judges’ integritj' ; the press enjoj'ed comparative 
freedom ; and freedom of conscience was promoted. 
Though Frederick was himself a voluminous writer 
on pmitieal, historical, and military subjects, he 
had no sympathj' with nascent German literature, 
a fact on which the latter is perhaps to be con- 
gratulated. The spirit of the century went faster 
than Frederick ; had he lived he would not have 
undemtood the logical outcome of his philosophc 
doctrines in the French Revolution. His works, 
written wholly in French, have been published in 
thirty-one volumes under the auspices of the Berlin 
Academy (Berlin, 1846-57), which in 1878 also 
undertook an edition of his Political Correspond- 
ence. 

The chief authorities for the life of Frederick are, 
besides his own CEm’rcs and Correspondance, and the 
ofiBoial publications of the Prussian Archives, Preuss’s 
Friedrich der Grosse (4 vols. Berlin, 1832-34); Carlyle’.s 
History of Frederick II. ( 6 vols. Lond. 185S-G5 ) ; and 
Droysen’s Friedrich der Grosse (2 vols. Leip. 1874-76), 
being part v. of his Geschichle der Freiissischen Politik. 
Numerous monographs upon special epochs in his life or 
special phases of his character have also been published. 

The leader of the hostile school of criticism is O. Klopp, 
in his Friedrich II. ron Preussen iind die Deutsche 
Nation (Schaffhausen, 1807). KigoUot, in his FrM6ric 
II. Philosophe (Paris, 1875), gives us a French view of 
the king ; as does the Due de Broglie in Frediric II. el 
Marie Therese (1883). There is an English translation 
(1877) of Kugler’s History of Frederick the Great, with 
500 illustrations hy the artist Menzel, who in innumer- 
able publications illustrated Frederick and his times. Sec 
also Colonel Brackenbury’s little Monograph (1884), and 
Herbert Tuttle, History of Prussia under Frederick the 
Great (2 vols. New York; 1888). 

Frederick III., second German emperor and 
eigbtli king of Pnissia, was the only' .son of the 
Emperor Y’illiam I. and the Empress Augusta. 
Born at Potsdam, October IS, 1831, he was early 
trained to the profession of arms, whilst his general 
education was conducted by the Rev. IV. Gqdet 
and Dr Ernst Curtius, the his_tqrian._ The prince 
subsequently studied at Bonn University (1849-50), 
and then travelled in Switzerland, the 'TjtoI, Italy, 
and France. For some years he now closely studied 
the art of war under ^loltke. He paid several visits 
to England, and in January 1S5S was married at 
St James’s to Yictori.a, the Princess Royal. On 
becoming Crown-prince of Prussia in 1861, he 
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began to take a more prominent part in public 
aiVairs. In 18G3 be protested against the drastic 
polic\- of King William and Pnnce Kismarck in 
relation to constitutional (juestions and tlic press, 
lie went tlirougb the Danish war, and was present 
at the battle of'Diinpel, and at the later operations 
of the Prussian and Austrian forces, which resulted 
in the defeat of Denmark. On the outbreak of the 
war lietwccn Prussia and Austria on 12th May 
ISOG tlie crown-prince was placed at the hcad of 
the second Pnissian army, forming the left wing 
of the forces in Silesia. During a brief but 
brilliant series of ojierations he fought victorious 
engagements at Trautonau and Nacliod, capturing 
8000 prisoners. His opportune arrival on the field 
of Sadowa, or Kbniggriitz, gave this crowning 
victory to the Pnissians. For this he received the 
Order'of Merit. In 1SC9 the crown-prince travelled 
through Palestine. In the Franco-German war 
‘our Fritz,’ as the soldiers called him, commamlcd 
the third army, consisting of the armies of the 
south : and his were the victories of Wissetnbourg 
and AVcirth. lie next passed the Vosges Moun- 
tains, and cflccted a junction with the first and 
second Gennan armies. In the memorable engage- 
ments which closed with the French capitulation at 
Sedan, the crown-prince’s troops and those of Prince 
Fredcrick-Charles (q.v.) were engaged against the 
greater part of MacMahon’s forces. The Germans 
succeeded in crossing the river Meuse, this difficult 
operation being cfiected by the crown-prince, aided 
by General von dcr T.ann. The dignit}' of field- 
niar-shal was conferred on him, October 28, upon 
the fall of Metz ; at Versailles, on 18th J.anmary 
1871, ho became crown-prince of the Gcrm.ah 
empire; and for his distinguished services he 
receivcil the Iron Cros.s and numerous other 
orders. 

During the time of peace which now ensued the 
crown-prince manifested a keen interest in the 
welfare and development of Gcrni.any. In 1878, 
when the Emperor William w.as wounded by an 
assassin, the crown-prince was appointed provi- 
.sional regent. On the occ.asion of Queen Victori.a’s 
jubilee, in June 1887, ho rode in his white cuirassier’s 
uniform by the side of the Prince of Wales— his last 
important .appearance in public. It w.as .already 
known Ih.at he w.as .suflcring from an afiection of 
the thro, at, and in the course of a few months this 
assumed si malignaut form. In tlic succeeding 
autumn ho removed to San Kemo. On 9tli 
I'ebruary 18SS tlie operation of tiuchootomy w.as 
performed by Dr Ihamann, in the presence of 
Sir Morcll M.ackcnzic (who had been in constant 
ntlend.ancc upon_ the prince) and Dr.s Schmidt and 
Ilqvell. The prince bore the ordeal with character- 
istic fortitude, and for some time i-elief was cxjicri- 
cnced by arriticial resnir.ation. On 9th March tlie 
Emperor William died ; ami the crown-prince ivas 
proclaimed empeiur under die title of Frederick III. 
With the Einpro.ss A’ictoria, he .set out for IJcrlin, 
and on rc.aching that city i.ssued an eloquent pro- 
clamation to Ids pcoi>lo.* During the next two 
mouths the insidious malady cxliibitcd many fluc- 
tuations, blit after a br.ave* .and patient b.attling 
against death, the emperor expired on l.oth June 
1888. The epithet of ‘Frederick tlic Nolilo’ well 
hpfits the character and career of this illustrious 
sovereign, 'i’hoiigh a successful soldier, lie had a 
gre.at horror of war. lie imhihod hro.ad and liheral 
views of tiieologi-, iiteraturc, and ]wlities; w.as 
opposed to the )>erspeutiou of tlie.lew.s; eiicourage<1 
art and letters ; liad nii intense dislike for uutocr.atic 
ide.'u., and .sought as far ns pos-'ildc to liberalise tlie 
institniinns of _tbe empire. A.s a ruler, it was 
^bis earnest <b>in; to reconcile tlie monarvUy with 
j j*o]iiiI,ir .asidiatione, and Jiml he lived he* must 
1 have deeply impres-cd his perconaiity n]«)u the 


immediate future of Pntssia and Germany. .See 
RennellEodd, Frcdcridc, Croxcn-j>rincc wul Emperor 
(1888). 

Frcilcricli T., Electokai. Prtxce Pai.<\.tixe, 
son of Frederick IV., was bom at Amhcrg, 2Gth 
August 159C, and sncceeded to the Palatinate in 
1610. He married, in 1613, Elizabeth (q.v.), tlie 
daughter of James I. of England, through whose 
ambitious counsels lie was induced to put liimself 
.at the liead of the Protestant union of Geniiaiiy, 
.and finally, altliongli against liLs own inclinations, 
to accept the crown of Bohemia 'in 1619. His 
complete defeat at tlio b.attle of the Wei.sse-Berg, 
near Prague ( 1620), terminated his short-lived reign, 
in .allusion to which he became henceforth knomi 
.as the ‘ Winter King.’ In the meantime the Pala- 
tinate w.os occupied by the .Spaniards and Bavarian.s. 
Frederick therefore took refuge in _ Holland. De- 
clared under the ban of the empire in 1621, he lost 
his elector.al princip.ality two year-s later, when the 
emperor conferred it upon Maximilian' of Bav.aria. 
Frederick died .at Mainz, 2ntli November 1632. His 
son got hack the Palatinate after tlie Treaty of 
AVe.stphalia (1648), 

Frederick III., of Denmark, wnshoni jn 1609, 
sncceeded to the tlirone in 1G4S, .and died in 1070. 
His reign was rendered memorable by tlie change 
eflccted in tlie con.stitution (sec Denmark ). — 
Frederick V. (1723-66) a.sccnded tlic tlirone in 
1746, and nroved one of the lic.st and wise-sf mon- 
archs of liis time. Denmark owed to him the 
increase of her national wealtli, and the cstahlish- 
nient of various branches of comincree and manu- 
facture. He established an Asiatic Conip.anv, 
opened the American colonial tr.adc to .all his siili- 
jcct.s, encouraged painting and sculpture, and sent 
a learned coniinission to tr.avel and make explora- 
tions in Egj'pt and the East. — I'REDERICK VI. 
(1768-1839) .a.ssiimcd the regency of tlie kingdom in 
1784, on account of the insanity of his father, on 
whose death in 1808 he ascended the thronp. _ In 
Ids reign feudal serfdom was abolished, the criminal 
code amended, and the slave-trade prohibited in the 
Danish colonic.s. For his Inckle.ss participation in 
the Napoleonic wai-s, and forthe constitution wliicli 
he granted in 1831, see Denm.vRK. — FREDERICK 
VII. (1808-03), who succeeded in 1848, w.as the last 
of the Olilciilmr" line (see Denmark )• Tlie prin- 
cipal events of Ids reign were tiie ware and diplo- 
matic negotiations arising out of the revolt of (lie 
duchies of Holstein and Sleswick (see Sdi-SWIck- 
Hodstcin). 

Frederick, Prince or Wai.ik {1707-51), 
eldest son of George II., quari-ellcd with liis father 
over his own m.arri.agc. In 17.37 he joined the 
]i.arliamentary opposition, was hnidshcd from coui-t 
in consequence of his ill-treatment of his wife and 
1 of his disobedience to bis father. Ho died before bis 
' f.atbcr, le.aving Ids son to ascend tlic throne as 
George HI. on the death of George 11, 

Frcdcrick-I’liarlcs. a Pmssian prince, nick- 
named the ‘ Bed Prince ’ from tlie_ colour of Ids 
favourite hussar uniform, was bnni ill Berlin, 26tb 
March 1S2S, the eldest son of Prince Cliarlc.s, who 
w.as a brother of (lie Emperor William I. Frcderick- 
Ch.arlc-s was educated for the aniij’, and sorved in 
the first Klcswick-Holsteiii war, commanded (he 
right wing in the second Danish war, and in 1866, 
ill tlie c.ainpaign against Austria, won tlic gre.at 
victory of Kiiniggiiitz. In the Franro-Prus-sian war 
he commanded the second aniiy, drove B.azniiie h.ack 
to Mctz,_ and on tlie 27(li October niceived the 
c.apitulafion of that fortress (see B,\7 :aiNE). He 
1 iv.as m.ado a field -marshal next day, e.a]i(ured 
Orleans, broke up the anuy of the I.oire, and 
I scattered Clmtizy's- [lortion of it at I.e Mans. This 
1 was bis lust action, for P.aris c.ajiitulated immedi- 
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ately after. One of the ablest of Prussian "enerals, 
he added to his active service successful Ifiboui-s to 
reform and render more elastic the militaiy system 
of the army. He died loth June 188.5. — In Marcli 
1879 _ his third daughter, Louise Margaret, was 
married to the Duke of Connaught. 

Fredericksburg^, a town of Spottsylvania 
county, Virginia, on tiie Rappahannock, 61 miles 
N. of Richmond by rail, witli a military school, 
flour, paper, and sumach mills, and other manu- 
factures. AVashington’s mother is buried close by. 
On the hills to the south Burnside (q.v.) attacked 
and was repulsed hv the Confederates in December 
1862. Pop. 5010. 

Frederick-Williain, Electoe of Branden- 
burg, commonly called ‘ the Great Elector,’ was 
born 10th Febraaiy 1620, at Colin on the Spree, 
succeeded to the electorate in 1640, and died 9tb 
May 1688. On his accession he found an empty 
exchequer, the towns and cities depopulated, and 
the whole electorate disorganised, exhausted, and 
horribly devastated by the Swedish and Inmerialist 
armies during the Thirty Years’ War. His first 
acts were to regulate the finances and to conclude 
a treaty of neutrality with Sweden, which left him 
at leisure to devote himself to the organisation of 
his army and the repeopling of tiie deserted 
towns and villages with immigrants. By the 
Treaty of Westphalia (1648), which he zealously 
promoted, at the sacrifice of a considerable slice of 
territory in AA''estern Pomerania, he nevertheless 
recovered the eastern portion of Pomerania, the 
principalities of Halberstadt, Minden, and Karnmin, 
and the reversion of the archbishopric of Magde- 
burg. Then in tire course of ten years of peace he 
laboured hard to raise the condition of Branden- 
burg ; but he also created an army of 25,000 men, 
organised on the Swedish model. Out of a quarrel 
between Sweden and Poland he contrived to draw 
advantage for himself, in that he secured the inde- 
pendence of the duchy of Prussia from Poland ( 1057 ). 
After another fifteen years of peace the elector, 
alarmed at the aggressions of Louis XIV. on the 
Rhenish frontier, induced the enrperor, the king of 
Denmark, and the Elector of Hesse-Cassel to enter 
into a league against France. Thereupon Louis 
incited the Swedes to invade Brandenburg, and 
to advance upon Berlin. Frederick- William, how- 
ever, signally defeated therrr at Rathenow and 
at Fehrbellin (1675), and drove them from his 
dominions. Nevertheless, being forsaken by the 
emperor and the other German princes, and being 
left to face France single-handed, he was obliged 
to agree to the Treaty of St Germain (1679), by 
which he restored all his corrquests to the Swedes, 
in return for the withdrawal of the Fretich army 
fronr Brandenburg .and the payment to him of an 
indemnit5' of 300,000 crowns. From this time 
forth Frederick- William devoted himself to the 
task of 'consolidating Iris dominions, and fostering 
their agricultural, irrdustrial, and commercial de- 
velopment. He extended a hearty welcortre to 
several thousand French Protestarrts after the 
revocation of the Edict of Nantes, and encouraged 
the immigration of Dutchmen and other foreigners, 
whereby he introduced nurrrerous industrial arts 
among his subjects. He founded the university 
at Dirisburg, and the royal library at Berlin, and 
reorg.anised , the rrniversities of Frankfort-on-the- 
Oder and Konigsberg, opened canals, established a 
system of posts, aird greatly enlarged and beariti- 
fied Berlin. Hd left a well-filled exchequer and a 
highly-organised army. A man of imposing per- 
sonal appearance, he w.as of bold and energetic 
tempeivament, of a quick temper, a resolute will, 
and an ambitious mind that looked a long waj'- 
ahead and laid plans accordingly. Brandenburg 
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he converted from a weak constitutional state into 
nliat was virtually an absolute monarchy onlv less 
powerful than Austria in the German polity of 
states. He laid the foundations of the bureau- 
cratic and military aristocracies of the subsequent 
kingdom of Prussia, and formed the nucleus of a 
small fleet. Besides this, he encouraged education 
and made himself the champion of religious tolera- 
tion. He was succeeded by his son, Frederick HI., 
afterwards King Frederick I, of Prussia. 

Frerterick-William I., king of Prussia, bom 
15th August 1688 at Berlin, was in almost eveiy 
particular the opposite of his father, Frederick I. 
In the same year (1713) that he ascended the 
throne he hecame embroiled in the war waged by 
Sweden against Russia, Poland, and Denmark, on 
bebalf of the latter. At the Peace of Stockholm in 
1720 Frederick- William received Hither Pomerania 
with Stettin. But the remaining twenty years of 
his reign were devoted to the amelioration of 
the intern.al condition of Prussia. Of a sternly 
practical turn of mind, despising the arts .and 
sciences, rigidly economical, strict in his ideas of 
justice, blunt and determined, this king carried 
into_ all departments of his administration the 
habits .and princijiles of the frugal militaiy niai-- 
tinet. The results of his policj’^ were seen at liis 
death (31st May 1740), when he left to his son, 
Frederick II., a treasure of nine million thalere and 
an anny of more th.an 80,000 men, the best drilled 
.and discipliried force in Europe, so that Prussia, 
though ranking only twelfth among the powers of 
Europe in respect of population and area, came 
fourth in militaiy power. He also fostered the 
industries and agriculture of his dominions, intro- 
ducing the manufacture of woollen cloth, and 
settling in East Prussia 17,000 to 18,000 Protestant 
refugees from Salzburg. On the whole, his rule, 
arbitrary though it was, laid the foundation upon 
which Frederick the Great worked for the subse- 
quent greatness of Pmssia. 

Frcderick-Williaiii II., king of Pmssia, 
nephew of Frederick II., was born 25tli September 
1744. As a young man he failed to win the good- 
will of his uncle, owing to his excesses and his 
disinclin,ation to work. Nevertheless, the natural 
mildness of his disposition, together with the aboli- 
tion of some of the oppressive measures of Frederick 
II. ’s reign, m.ade him very popular at his accession 
in 1786. But he soon lost the .o-fTectionate regard 
of his subjects by his predilection for unworthy 
favourites, and by the abrog,ation of the freedom of 
the press and religion (1788). His uncle left him 
a treasuiy containing more than fifty' million thalers; 
these he dissipated m a useless war with Holland. 
In short, his foreign policy was weak and lacking 
in cluaracter, whilst at home he .starved the budding 
sense of patriotism in his subjects, and oppres.?ed 
them with debt and increased taxation. Ho added 
New East Pmssia, South Prussia, New .Silesia, 
Danzig, and Thorn to his kingdom by the parti- 
tions of Poland in 1793 and 1795, and also acquired 
the districts of Ansbacli and Baireuth. Fredenck- 
Williani II. died 16th November 179/, and w.as 
succeeded by his sou, Frederick-AYilliaui III. 

Frcdcrick-William III., ^>'2 of Pnissi.o, 
son of Frederick- William II., was bom 3d August 
1770, and ascended the throne in 1/9/. Hp iei"n 
may be divided into three penods. During the 
fiist of these his lack of eneip' and PO'POse ed 
him to take up an attitude of passne neutiahty 
towards N.apolLn; but at length he tracu cut 
policy of the latter so exa.speratcd tbe Imssi.ans 
thaL instigated by their 

L-ino’ tn declare "war ajrainst the 1 lencli ( loUb} a 
Lst disastrous step, as, f.fff/ 

womted at Jena .and -Auei-stadt, Fredeiick-AA illiam 
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was compelled to flee into East Prussia, leaving 
his kingdom to be overrun and his capital cap- 
tured hv Napoleon. Nor -was that all; 'by the 
Treaty of Tilsit (1807) Prussia was diminished 
by one-half, being deprived of all her territories 
•\vest of the Elbe, and all that she had acquired 
by the jiartition of Poland. The second period 
(isOG-lo) is marked by the administrative rcfomis 
of Stein (<].v.) and the war of liberation (see Ger- 
M.vyv). By the Treaty of Vienna (1815), which 
terminated that war, Pnis.sia recovered her posses- 
sions west of the Elbe, and aeqnired the duchies 
of Berg and Juliers (Jiilich), the northern half of 
Saxony, and other districts in 'Westphalia, besides 
securing the remaining (Swedish) portion of Hither 
Pomerania ; but she (jave u]) her Polish acquisi- 
tions, with the exception of Posen, to Russia, the 
province of Friesland to Holland, and Ansbach and 
Bairenth to Bavaria. The last period of this reign 
was generally one of reaction. The king and his 
mini.ster Ilardenberg applied the Metteniichian 
principles of government in Prussia, rigorously 
suppressing the democratic movements of 1819 
and 1830, and .strictly curtailing the freedom of 
the press. Nevertheless, the policy of reform 
inaugurated by Stein diil not remain altogether 
stationary; provincial diets were established ( 182.3), 
though allowed merely consultative functions ; 
the finances wei'c put on a better footing ; the 
system of taxation was greatly improved ; education 
was encouraged ; and the Zollvercin or customs 
union was established. In private life this king 
exhibited the virtues of justice, a .strong sense of 
duty, purity, and love of tnith ; but his public 
comluct was rendered unsatisfactory by his inde- 
cision of character. Ids great diflidcnce, narrowness 
of view, and the limited extent of his knowledge. 
His wife was the beautiful and noble-ndiuled 
Louisa (q.v.), idolised by the Prus.sian people for 
her iiatrioti'in. He died'at Berlin, 7th dime 1840, 
and was succeeded by his son, Frederick- William 
IV. 

rrcdcrick-Willlaiii IV., king of Prn.ssia, 
son of Fredorick-William III., was born October 
15, 1795. His reign is characterised by one long 
struggle of the people of Prussia against their 
king for a constitutional fonu of government. 
Frederick - William IV. exhibited much of Ids 
father’s vacillation and instability of puqiose; 
and, nlthongh he began his reign (June 7, 
1810) by gr.antiii" minor reforms and promising 
radical changes of a libeial character, he always 
evaded the fulfilment of these pledges. He was 
]) 0 =sosscd by high hut vague ideas of the divine 
right of kings, and .showed .a strong tendency to 
Tiiystic pietism. A deteriidned enemy to the 
ideas of the French Revolution, lie refused to 
accept the imjierial crown ollcrod him by the 
Idbernl Frankfort Diet in 1849 ; and at (in-t lie 
resolutely oiqinscd the pojmlar movement which 
followtsl the French Revolution of 1848 ; but wlien 
the jicople emphasised their reiterated demand for 
coiistitujionnl govemnicnt by stonuing the arsenal 
and seizing on the ]ialacc of the Prince of Pnis.sia, 
aftorw.anls the Emperor William I., who was at 
th.at time e.specially obnoxious to the Lilicrals, the 
king complied with their wishes. .,Vt length, on 
3Ist .Tanuaiy 1850, the country was granted a 
repre-ont.ative parliament, snmiiioncd in accord- 
ance with the terms of a written constitution, 
based upon democratic princiidcs. In 1857 Frede- 
rick-M illiam was seized with remittent att.acks 
of insanity, and resigned the management of public 
atrain- to his bnither and heir, who from 18.58 
acted as regent of the kingdom till his own aeci-s- 
Mon, as William I., on the death of Frcdcrick- 
V dham, 2d Januniy 1801. Bee his Life bv Ranke 
( 1878 ). 


Frcdericlc-William (1771-1815), Puke of 
Brukswick. See Brunswick. 

Fredericton, capital of the province of New 
Brunswick, Canada, stands on the St John River, 
58 miles NN\V. of the port of St John. It is tlie 
.seat of an Anglican bishop and of a nniversity, and 
has some handsome government buildings. There 
are some mamifactnves, and a considerable trade 
in lumber is earned on. Pop. 6218. 

Frcdcriksliald, a fortified seaport of Norway, 
on the Idde fjord, near the Swedish border, 85 miles 
by rail SSE. of Christiania'. _ Having been hnnied 
down in 1 826, it was rebnilbin modem style, with 
broad and regular streets. Its inhabitants trade 
in timber. To the south-east of the town stands 
the fortress of Frederiksteen, built in 1661, which, 
though often assaulted, 1ms never yet been taken. 
Charles XII. of Sweden was killed in the trenches 
before this fortress on 11th December 1718. A 
little farther to the east stands the fort of Gjddcn- 
love, which has played an important part_ in the 
wars between Sweden and Norway. It is now, 
however, of little consequence. Formerly called 
Haklen, Frcderiksbald received its present name 
from King Frederick III. of Denmark. Pop. (1876) 
9913; (1885) 11,2,37. 

Frcilcriksliavn, a port in the north of Jut- 
land, on the Cattegat, 52 miles NE. of Aalborg by 
rail. It is much used as a harbour of refuge, and 
lias a considerable trade, exporting butter, cattle, 
and pigs (to England), and impoi ting wood, iron, 
com, cotton-yarn, &c. Poj). 2891. 

Fredcrikstad. a seaport town of Norway, at 
the month of the Glommen, 58 miles S. of Christi- 
ania by rail, exports from 150,000 to 170,000 tons 
of timber annually. Pop. (1876)9072; (1885)11,239. 

Free Uciich (Fnntcm Bancus). By custom of 
certain manors of England a widow was entitled 
to dower, called ‘ free bench,’ out of the lands which 
were held by her husband, provided she remained 
uninavricd and chaste. 

Free Clnirch of £iig;laiid, an Episcoi>al 
church founded in 1844, clo.soly agreeing with tliC 
evangelical section of tiie Church of England. It 
arose in opposition to the Tractarian movement, 
accepts heartily the doctrine of the Protestant 
reformation, and promotes active evangelical cll'ort. 
The body is not large in mnnhei's. — 'Die r’roc 
Chnrch Society (1857) and tlie Free and Open 
Churcli As.sociation (1866) seek to abolish tlie pew- 
rent system. See Pews. 

Free Chiircli of Scotland, the name 
assumed by those who at the ‘ Dismption ’ of the 
Church of Scotland, in 184.3, withdrew from con- 
nection with the state, and fomied themselves into 
a distinct religions commnnity, claiming to repre- 
sent the historic churcli of Scotland, and to main- 
t.ain the princijilcs for which it 1ms contended since 
the Refomiation. 

There has been no serious difl'eronce between the 
Free Clinrch of Scotland and the Estalilished Clinrch 
in flic standards which they have Iiitherto received ; 
hut a catechism, a])prov6d by the F'ree Clini'ch 
A.ssomhly after 184.3, makes tli'e right to varj’ the 
docninont of creed, or to exchange it for another 
(without the s.anction of the state), one of the tests 
of the freedom chiinicd for the clinrch ng.aiiist tlie 
decisions of 1843. Speaking generally, it nmy be 
said that the laws of tlio cbnreb existing and in force 
prior to the Dismption arc acknowlcdgcil as still 
binding in the Free as in tlie Esfablisbcd Chnrch, 
hut only in .so far a.s they have had clinrcli nnthoriiy, 
and with the cxccjition of those which the Free 
Church has since repoalcil. The same Prcshv- 
terian constitution subsists in iKith churches, with 
the ."ame classes of ofiicc-Iicarcrs and gradations of 
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church-couvts. The Free Church, indeed, professes 
to maintain tliis_ constitution and church-govern- - 
ment in a perfection impossible in the present cir- 
cumstances of the Established Church, because of 
tbe supremacy of parliament by which the Estab- 
lished Church is trammelled, and interventions of 
civil authority to which it is liable. And the whole 
difference between the Free Church and the Estab- 
lished Church relates to the necessary submission 
of the Established Church to this control of the 
civil power in things which the Free Church re- 
gards as belonging not to tlie province of civil 
govei-nment, • but to the church of Christ, and to 
its office-bearers and courts as deriving authoritj* 
from him ; so that the controversy was often 
described as respecting the Headship of Christ or 
the Kingdom of Christ. It is to be borne in mind, 
liowever, that the doctrine of the headship of Cluist 
over his church, being set forth in the Westminster 
standards, is fully professed both by the Establislied 
, Church and by the Free Church of Scotland ; the 
only question between them is whether or not the 
existing relations of the Established Church of Scot- 
land to the state are consistent with the due main- 
tenance and practical exhibition of this doctrine. 
And the question does not directly relate to Volun- 
taryism (q.v.). Those who constituted the Free 
Church or Scotland in 1843 firmly believed that 
the church might be connected with the state, and 
receive countenance and support from it, to the 
advantage of both. But they maintained that 
there must not, for the sake of any apparent bene- 
fits flowing from such connection, be any sacrifice 
of the independence or self-government of the 
church, as the kingdom of Christ, derivin" its 
existence, organisation, and laws from him. Even 
then, too, most of the leadem of the Free Chui'ch 
held, with Dr Candlish and Dr Cunningham, that 
the separation .of 1843 was practically final, and 
that in the' improbable event of the state acknow- 
ledging tlie church’s independence the church 
should hesitate before again forming with it so 
close and perilous a connection. The leaning thus 
indicated has since tlien steadily increased. Many 
of the second generation of Free Churchmen have 
accepted as practically if not theoretically true the 
inconsistenc 3 ^ repeatedly urged upon their fathere 
by tlie law-courts, as existing between the claim of 
church freedom and all establishment whatever. 
And in coming to tlie same conclusion of final separa- 
tion from establishment they have increasingly con- 
nected it with tlie equal rights of conscience of all 
citizens, and not, as their fathers did, with the 
claims and confession of the church alone. 

The Westminster Confession of Faith asserts 
that ‘ there is no other head of the church but the 
Lord Jesus Cbrist;’ and that ‘the Lord Jesus, as 
King and Head of His church, hath therein ap- 
pointed a government in the hand of church-officers, 
distinct from the civil magistrate.’ The earlj^ 
Presbyterians of Scotland so far prevailed as to 
obtain at different times important acts of parlia- 
ment in recognition of their principles, and ‘rati- 
fication of tbe liberty of the true kirk ; ’ and finally, 
after the Revolution of 1688, an act ratified the 
Westminster Confession of Faith itself, and incor- 
porated with the statute law of the realm all its 
statements conceniing the province of chnrcli-jiidi- 
catories and that of the civil magistrate, and the 
bounds of their respective powem. The rights and 
privileges of tbe Presbyterian Church of Scotland, 
guaranteed by the Revolution settlement, were 
expressty secured bj’ tbe Treatj' of Union, and 
jealously reserved from the power of the British 
parliament; yet within five jje.ars afterwards, when 
Jacobite counsels prevailed in the court of Queen 
Anne, an act was passed for the restoration of 
patronage in Scotland, with the design of advancing 


the Jacobite interest bj- rendering ministers more 
dependent on the aristocracj'. This act soon became 
the cause of strife within the Church of Scotland, 
and of separations from it during the ISth centurj-. 
But when the ‘Moderate’ partv, long dominant 
m the General Assembly of the Church of Scot- 
land, became again the minority in 1834, the 
accession of the ‘ Evangelical ’ partv to power was 
at once signalised by an attempt to restore to the 
congregation its influence in tbe election of their 
pastor. This was done bj- the Veto Law, by which 
it vvas declared that ‘it i.s ,a fundamental law of 
this church that no pastor shall be intinded on anj’ 
congregation contrary to the will of the people.’ 
And the same General Assembly by which the Veto 
Act was passed asserted the constitutional prin- 
ciples and inherent powem of the church in another 
important particular, the admission of the ministei-s 
of ‘ chapels of ease ’ to the same ecclesiastical status 
as the ministers of endowed parishes, in conse- 
quence of which thej' became members of church- 
courts, and had districts assigned to them quoad 
sacra, with the full p.arochial organisation. 

These acts were soon the subject of litigation in 
the Court of Session. A conflict arose which in 
various forms agitated the whole of Scotland, and 
which, ere long, related as much to the status of 
chapel ministers (and of mhiistei's whom the church 
had of its own authoritj' gladlj' welcomed back from 
the seceding bodies outside) as to the mere rights 
of presentees. It involved, indeed, the whole 
question of the relations of civil and ecclesiastical 
powere, at least as far as the Established Church 
was concerned. There was scarcely a spiritual or 
ecclesiastical act falling within the region thus 
dealt with by the church which the court did not 
now ‘ interdict ’ and prohibit ; while other spiritual 
acts, such as admission to the ministrv, it ordered 
the church to perform under penalties. But a 
graver matter still was the principle upon which 
these order's were uniformly based. The court not 
merely disallowed the claim of the church to free- 
I dom and legislative self-exp.ansion ; it founded its 
long series of judgments, beginning lyith the Auch- 
terarder c.ase, on the absolute subjection of the 
church to parliament, and on the authoritv of statute 
even in matters ecclesiastical. The heads of tlie 
Court of Session and House of Lords announced the 
law that ‘parliament is the temporal head of the 
church, from which it derives all its powere ; ’ that 
‘ the law, and that alone, gave the church juris- 
diction ; ’ that therefore it is impossible to admit, 
not onlj- ‘ that an establishment can ever possess 
an independent jurisdiction,’ but even that there 
can be such a thing as ‘ a conflict between the civil 
and ecclesiastical courts of a countrv in which a 
church is established and endowed bj’ the st.'ite.’ 
And as to the plea that the rights of congregations 
were guarded on the religious side bj' a ‘funda- 
mental law ’ of the church, the House of Lords laid 
it down that ‘whether that is, or ever was, a l.aw 
of the Church of Scotland, is perfectly immaterial, 
if the statutes contain enactments and confer 
rights inconsistent ■with it.’ These principles, com- 
mon enough in the jurisprudence of some countries, 
appeared violentlj’ hostile to the old doctrine of the 
Church of Scotland. But the one thing in which 
that church now agreed with the court was that 
its cari'j’ing out the ordere of the latter in the cluirch 
sphere would involve acquiescence in the principles 
of establisliment authontativelj' laid down. Ac- 
cordinglj', the General Assernblj' fonnallj' refused, 
and in i842, by a majoritj’ of 241 to 110, p.assed a 
Claim of Right, declaring to parliament and the 
crown that the church, unless relief were granted, 
must separate from the state. In November of the 
same j'ear a Conrocation was held to arrange for the 
future. Ill parliament Mr Fox Maiile’s motion for 
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inquirj-, made on 7tli ilarch lS-13, was supported by 
a large niajoritv of the Scotch ineiiihers, hut rejected 
hv Sir Kohert I’cel and the house. The crisis came 
on ISth Jlav 1843, wlien the Gcnei-al A.sseinhly 
.should have ‘constituted itself in Edinburgh. In- 
■stead of doing so, the ex-Moderator, Dr 'Welsh, 
handed a prote.st to the Queen’s eoininissioner, and 
he and the others who had signed it, Fsuing from St 
Andrew’s Church, moved in a long proces.sion dmvn 
the northern slope of Edinburgh to Canonniills. 
There 474 ministers (out of a total of 1203) re-signed 
their churches, incomes, and homes ; and amid a 
scene of great emotion Dr Chalmei's was called to 
the chair of the first Assembly of the Free Church 
of Scotland. 

The event produced an impression throughont 
Christendom. ‘ To the moral attitude of the Free 
Church,’ said Mr Gladstone to the House of Com- 
mons a quarter of a century later, ‘ scarcely anj' 
word weaker or lower than that of niajesty is, 
according to the spirit of historical criticism, justly 
api)licahfe.’ The sacrifices and sufferings which 
not only its ministers hut its congiegations were 
called on to undergo, especially in_ districts where 
land-owners for yeai-s refused sites for build- 
ings, were no doubt the fust cause of tliis. But 
something must he allowed to the extraordinary 
qualities of the Scotsmen who became the leaders 
and founders of the new body. Dr Chalmers, the 
greatest of them all ; Dr Candlish, for thirty years 
his brilliant successor; Dr William Cunningham, 
the controvcreialist and theologian of the body; Dr 
Iiohort Buchanan, its administrator and (in his Ten 
Yews' CoiJIkt ) its historian ; Dr Guthrie, its orator ; 
Mr ^^urray Dunlop, its lawyer ; Hugh Miller, its 
littfrntenr ; these men and some others, as they are 
sketched in their own utterances and in hooks like 
Lord Cockhum’s Journal, take no common rank 
even as individuals. And they formed a gi-onp so 
inqircs.sive, intellectually and ninrally, that even the 
Duke of Argyll, who declined as a young man to 
follow the Free Church, when looking hack thirty 
years later over the Victorian age with its states- 
men and thinkers, describes these as * the best and 
greatest men whom I have ever known.’ But what 
chiefly attracted the eyes of public men outside 
Scotland to the Free Church was its succe.ss ns an 
experiment in the voluntaiy support of the church 
on the great scale — by means of contributions not 
local or congregational, hut with a national altnii.sm 
mid solidarity. The foundation for this succe.ss was 
already laid in its Brc.shyterian constitution, which, 
as Lord Helhornc observes, alw.ays enables a church, 
so long as it is not impeded* from without, to 
exercise itself ‘in the whole art and power of self- 
govemmeut, self-legislation, and self-expansion.’ 
But the crisis c.alled for new efforts and more 
powerful organisation. Tlie order of deacons was 
ro.stoied or enlarged ; an army of loc.al collectors 
worked under lliem, and the money locally col- 
lected was pajd_ into a central Snstcniatlnn 'Fund 
and equally divided among the minislei's thiuugh- 
out .‘Scotland. A hundred thousand pounds was 
suliscrihod for building the churches even before 
the day o! the disruption : five hundred of them 
were built within the first year. JIanses were 
erected ; schmils built for the schoolmasters, for 
they also had been obliged to leave the pari.sb 
schoids ; cidlegcs instituted for theological student.s, 
under professors now oxcludetl by law frem the 
univci-siUc-s ; and a home mission or church c,\- 
tctisiou scheme was founded, through whose inllii- 
ence the number of pastoral charges in the Free 
Chuich has lie"!! almost doubled, lint the church 
found it inipossildy, even amid the struggles 
of its infajicy. _to_ confine it,“'df within Bcnt- 
I s\ll its mi<--ion.aii«-s thiunghout the woild 

I had left the state uith it, and thrown np their 


! emoluments ; and scheme.s and funds for foreign 
i missions, for colonial missions, for continental 
j missions, for Jewish missions, and a special scheme 
i for the Highlands and Islands were mstantly and 
simultaneously started. That cnthusia.sm should 
initiate, all this in the moment of sufl’ering was, 

I perhaps, not wonderful : what is more notexvorthy 
I IS the permanence of the results. During the 
[ earlier part of the fust half-century of its exist- 
ence the contributions of the Free Church 
I maintained their .average, and during the later 
p.art they have much increased it. The following 
are the lipgires for the vear opening each decade : 
1843, £303,871 ; 1853, £289,070; 1803, £.343,020; 

! 187.3, £511,084; 1883, £028,222. The total for the 
forty yeare come.s to ne.aiiv seventeen millions. In 
1889 there were 1020 regiifar ch.arges in the church. 

I The histoiy of the Free Church since 184,3 has 
reflected increasingly the general coui-se of church 
life outside it in Scotland. In its earlier yearn it 
w.os much occupied, like every body on a national 
.sc.ale, with questions of centralisation ns ng.ainst 
loc.al government. Thus, a coutrovei-sy whether it 
should have one college or move was terminated by 
its adherents in Glasgow and Aberdeen liberally 
endowing, .and so securing, the institutions in cither 
city. In 1858 the Cardross Case .arose, and cre.ated 
much interest, .as raising Ic&al questions affecting 
Free Church ju-inciples. But, while the earlier 
decisions of the Scottish courts in jt appeared^ to 
threaten interference even with the internal action 
of churches, their later findings refused to the 
deposed minister of Cardross tlie meamsof prosecut- 
ing even that civil action of damages which the 
church profes.sed their readincs.s to meet. In 1803 Dr 
C.andlish and Dr Buch.an.an started the proposal of 
union with the United Presbyterian Churcli, which 
bad by this time gatlicred into it.self ncarlv all the 
.Scottish sece.ssions of tlie IStli century. Negotia- 
tions went on for years, and terminated in 1873 in 
a postponement of incorporating union, but with an 
obligation for a working agreement in the mean- 
time, to include a ‘ mutual eligibility ’ of ministers 
from .all tlie churches that had taken part in 
the nc"()tiations. In 1874 patronage was abolisiied 
by parliament in the church est.ablished, without 
any proposed change upon the gener.al Scotti.rii law 
of church and state. The Free Church Assembly at 
once resolved that discstabli.shment was the proper 
remedy for tlie division.s of .Scottish Presbyterian- 
ism (sec note) ; .and its union in 1870 rvith the 
C.amoroni.an body (see C.VMERONi.tKS) Rccmed to 
luiitc these ancient traditions witli ntodcni views. 
Tlieologic.al questions <if coumc retained their domi- 
nant interest; and in 1881 the church refused to 
retain Mr Robertson Kmitb as its profe.ssor in 
Abenlcen, while declining at the same time to 
alfinu that his biblical views were heretical. This 
conqu-omise was uns.atisfactory to all sides. In 1889 
a large committee was ajipointed to consider the 
question of revi.sjng the churcli’s confc.s«ion while 
maintaining its ccntial doctrines of faith. In 1888 
the Gener.al Assembly held its sittings in the 
cnpil.al of tlie Highlands, which it had only done 
once before, forty-tive yeam earlier, in the eventful 
yc.ar 184,3. IVithin tliis region its inlhience has 
from the beginning vm-dy exceeded that of the 
E-.t.ablished Oliurch, nltlioiigh its Highland minis- 
tern are well known not to agree with their Low- 
land brethren about the ncco.««ity for creed revNion 
and union with churches that fenouiicc the CHt.ab- 
lishment principle. The vitality within lhc_ chureh 
w.-m evidenced by the warmth with which the 
oflbrt was met to clear off all debt upon chiirche.s 
and manse.s before its jubilee year. 

|Koti;— I t ought, however, to W Rlatcd that there rraa a 
t.nbvt.nitml nuijority in the .Vf-caibly th.rt ilb" nUst frein 
the revolution as to discstablishiacn’t ; and the incmWn 
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of that Biinority claim that the sentiments of a much 
laiger proportion of tlie membersiiip of the church are in 
accord with theirs.] 

See the authorised edition of the Subordinate Standards 
of the Free Ohurch, with ‘Claim of Right’ and ‘ latest,’ 
&c. (1851); Buchanan’s Ten Years’ Conflict (1849); 
Taylor Innes, The Law of Creeds in Scotland (1867;; 
and the official Annals of the Disruption (1876-77). 

Freedom of a City. See Buegess. 
Freedom of' the Press. See Peess. 

Freehold, Estate of {Uberum tencmentum, 
‘frank tenement’ ). Tenures of land in England are 
diviiled into free and base or customary. Free ten- 
ures included the military tenures of knight-service 
(see Teruee), &c., now abolished, and tenure in 
free and common Socage (q.v.), wliich is now the 
only form of lay freehold. Copyhold (q.v.) is now 
the only form of customary tenure ; it is hardly 
correct to speak of base tenure, since the personal 
incidents of villeinage have clisappeared. ‘Cus- 
tomary freehold,’ so called, is only a privileged 
kind of copyhold. There is no necessary connec- 
tion between the tenure and the quantity of the 
tenant’s interest in the land ; but in point of fact 
only an estate for life or an estate of inheritance 
ranks as a freehold ; a term of yearn, however long, 
is less than freehold. Lands may he held by free 
tenure of the king or of the lord of a manor, but 
no new- free tenure under a subject has been 
created since 1290, when the practice of subinfeuda- 
tion was abolished the statute of Quia einptorcs. 
At the present day almost all freeholders hold of 
the cro'wn. Seisin or possession of the freehold 
was formerly an important point in the law' of 
wills, conveyances, and actions relating to land. 
The freeholdei's of a county were constituent 
- members of the ancient county court ; they had 
formerly the right to vote in the election of county 
coroners ; and freehold property of the value 
required by modern statutes is a qualification for 
jurymen and parliamentary electors, and for cei> 
tain public omces. Rent-charges and other in- 
terests in land may be held in freehold. 

Free Imperial Cities, in the German empire, 
were those cities which oived allegiance to none but 
tlie emperor, which e.vercised suzerain rights lyitliin 
tlieir own temtories, and had the rigiit of sitting 
and voting in the imperial diet. At first free 
cities w'ere distinguished from imperial cities, the 
difference consisting in the fact' that the former 
paid no feudal dues to the emperor, whereas the 
latter did. But from the 13th centurj' there was 
practically no distinction, all towns which formed 
an integral part of the imperial polity of states 
being called free imperial cities. Tliese cities, 
which had not a uniform municipal organisation, 
some being governed on democratic, others on 
aristocratic principles, were generally ruled by one' 
or two imperial officers, called Boichsmgt, Schnl- 
theiss, or Burggraf. The peculiar privileges attach- 
ing to these cities were acquired in ditterent ways — 
by creation of the emperor, by purchasing freedom 
from the minor prince or lord to whom they owed 
allegiance, by the dying out of the family of the 
territorial superior, or by force of arms. And 
they were lost by the ' corresponding opposite 
means ; some towns were seized by the neighbour- 
ing lords, othei-s passed by conquest out of the 
einpire altogether, others volimtarily sold their 
privileges of freedom, others again were deprived 
of their position by the emperor as punishment for 
contumacy. The creation of free imperial cities 
was generally encouraged by tbe emperois, who 
found in them a useful means of checkmating the ' 
ambitions of the petty princes. But bet'ween the 
13th and 15th centuries the majority of them 
succeeded in securing the office of Beichsvogt, 


Schylihctss, or Burggraf for their own citizens. In 
14/4 the free imperial cities formed two groups 
in the diet, the Rhenish and the Swabian ; and 
they were formally constituted the third collem 
of riie diet after the Peace of Mestphalia (1648). 
In Eebmaiy 1803 all the free inxperial towns of 
Getnian3', except Hamburg, Liibeck, Bremen, 
Augsburg, Nuremberg, and Frankfort-on-lMain, lost 
their pnvile^'es ; and of these Augsburg, Nurem- 
bqpg, and brankfort ceased to be free imi/erial 
cities in 1806. In 1815, however, the three Hanse 
towns, together with Erankfort, -were admitted 
into the German Confederation as free towns. But 
bj- the incorporation of Frankfort with Prussia in 
1866 theie were left but three free cities in Ger- 
manj' — Liibeck, Bremen, and Hamburg. 

Frec-laiices were roving companies of knights 
and men-at-arms, who, especially after the Crusades 
had ceased to give them emplojmient, wandered 
from state to .state selling their services to any lord 
who was willing to purchase their aid in the per- 
petual feuds of the middle ages. In Italy they 
were known as Condottieri (q.v.). In GeVmanj' 
the name Lunchlnicchte was given to a famous 
organisation of mercenaiy foot-soldiers, originalli' 
raised bj' hlaximilian 1. in 1487 from the inhabit- 
ants of his Austrian hereditaiy dominions. The 
nanie is not, as is conimonly said, a corniption of 
Lanzlcnechlc (‘ lancemen ’), hut was given to dis- 
tinguish the men of the Austrian lands from the 
Swiss mercenaries. The Landsknechte played a 
distinguished part in the wars of the 15th and 10th 
centuries, but fell into disrepute after the Thirtj' 
Years’ War, by which time their numbers were 
made up of recruits from all European countries. 

Freeman is one who has inherited the full 
privileges and immunities of citizenship ; frecdmaii, 
one who has been delivered from the restraints of 
bondage, but wlio, usually, is not placed in a posi- 
tion of full social or even political equality with 
him who was born free, lu old Rome, indeed, 
tbe equivalent for freeman {liber homo) compre- 
hended all classes of those who were not slaves; 
but the distinction here pointed out was preserved 
bj' the application of the tei-m ingcnnits to him who 
was bom free, and of libcrtimis to him who, being 
bora in servitude, was emancipated. As tbe 
organisation of Koman societj' survived tbe con- 
viHsions of tbe middle ages to a far gi'eater 
extent in the towns than in tbe landward districts, 
where tbe institutions of Feudalism (q.v.) almost 
entirelj’ superseded it, it is in the borough and 
other municipal corporations that we still find 
freemen, or persons inheriting or acquiring bj’ 
adoption, pmebase, or apprentice.sbiji the rights of 
citizenship. In Anglo-Saxon England tbe freemen 
were divided into Ceorls (q.v.) and Eorls (see 
Eaels). See Boeough, Buegess, City, Slaveey. 
In tbe United States tbe tenn freednien was used 
of the coloured people emancipated bj’ the cii'il 
war. Tlie duty of caring for those helpless ])eoplc, 
finding them work, organising education, and jire- 
pariiig them for tbe privileges of freedom was 
tlii'own on the war department ; and in J8G5 an act 
of congress created in that department tbe bureau 
commonlj' known as tbe ‘ rreedmen’s Bureau,’ 
whose duties iiractic.Tlly ceased in 1870. Tbe 
founding of several seminaries for coloured persons, 
such as Howard Univereity and Fisk University, 
was a permanent result of its work. 

Fkee.man’s Roll. — By the Municipal Corpora- 
tions Act of 1835 it was provided that cveiy person 
who, if the act had not passed, would, as a hurge.ss 
or freeman, have enjoyed, or might iiave acquired, 
the right of voting in the election of membere of 
parliament w.as to be entitled to enjoj' or acquire 
such right as heretofore. And it was further enacted 
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that the town-clerk of eacli borough should make 
out a list, to he called the Freeman's Iloll, of all 
I)en!on.s admitted burgesses or freemen, for the 
liurposo of such reserved rights as aforesaid, as 
(listinguished from the burgesses newly created by 
the act, and entitled to the rights which it newlj' 
conferred ; these last were to be entered on another 
roll, to be called the Burgess liolL See BuiiGESS. 

Frcciuaii. Edwaiid Augustus, one of the 
most learned of English antiquaries and historians, 
born at Harborne in StafTortlshii'c in 1823, was 
elected scholar of Trinity College, Oxford, in 1841, 
and fellow in 1845. He held tlie examinerehip in 
the School of Law and ^Modern History in 18.57 
and 1803, and in the School of Modern llistory in 
1873 ; and was created D.C.L. of Oxford in 1870, 
and LL.D. of Cambridge in 1874. _ In 1884 he be- 
came regius professor of Modern History at Oxford. 
He has received decorations from Greece, Slonte- 
negro, and Servia, and has been created a corre- 
sponding member of learned societies at St Pctei-s- 
burg, Giittingen, and in Massachusetts. Freeman 
is a Liberal in politics, and conte.sted Mid-Somerset 
in that interest in 1808, but without success. His 
principal work is his History of the Norman Con- 
quest (5 vols. 1807-76), one of the greatest monu- 
ments of English historical learning, which shows 
its author to possess almost every requisite of an 
historical style save one — that of condensation. 
His other works include A History of Architecture 
(1849); History and Gonr/uests of the Saracens 
( 1850 ) ; History of Fcdered Government { vol. i. 
1803); Histoijj of the Cathedral Church of WeHs 
(1870) ; Old English History (1809) ; Groiath of the 
English Constitution (1872j; Historical Essays (3 
series, 1872-79); Comjiaralicc Bolilics (ISIS) ; His- 
torical and Architectural Shxtchcs, chielly Italian 
(1870); The Ottoman Power in Europe (18’i7); His- 
torical Gear/ raidiy of Europe (2 vols. 1881); The 


Itcign of IVilliam Itufus, and the Accession of 
Henry 1. (2 vols. 1882); Some Impressions of the 
United Stales ( 1883) ; English Towns and Districts 
(1883); Chief Periods of European ///sf on/ (1886); 
Methods of Historical Study (1880); and Exeter 
(1887) in the series of ‘Historic Towns.’ Free- 
man is_ the leader of what has been called the 
Teutonic .school in English history, and it is not 
iin|)robable that, carried away hi,' his prctjosse.s- 
sions, lie has placed too great reliance on the evi- 
dence oU'eved by the language and institutions, and 
overestimated the Teutonic element in the blood 
of the English people. As an historian ho shows 
ciiual erudition and ucciiiacy ; but his learning is 
marred by its pedantrv : his argument, by its itera- 
tion ; while Ins insight and bre.ailth of view are 
.scarce i)ro])ortionnl to liLs knowledge. He main- 
tains a high ideal of the dignity of re.al history 
and the necessity for truth, and has made unsp.ar- 
ing onslaught on writers who make the tnic sunor- 
diuate to the picture.sque. 

Frccniasoiis. Tlic masonic brotherhoods of 
the middle age.s wore organised incorporations, not 
substautialiy ilillercnt in tlieir nature from the 
other guilds, governed by rules of their own, and 
recruited from a body of apprentices who liad 
tindcrgone a period of prob.ationary .servitude. 
Fable and imagination liavo trace'd back the 
origin of freemasonry to the Kniglit.s Templam, 
the old Homan empire, the Pharaohs, Hiram of 
'I’yrc and the Temjile of Solomon, or even the 
time' of tlic Tower of llabel and of the Ark of 
Nqali. The masonic craft in re.ality Bjirang into 
iK'ing about the same time and from' the fsaine f-et 
of causes as otlier incoqiorated cr.aft«; but a 
variety of circnm.stances combined to give it an 
importance and influence beyond the rest. Men 
skilled in the hewing and settings of htones were 


naturally jirized in an eminently church-building 
age. Their vocation necessarilv involved travel- 
ling from place to place in searcli of employment. 
tVherei’cr a great church or cathedral was built 
the local masons had to be reinforced by a large 
accession of craftsmen from other parts ; and the 
masons from neighbouring towns and districts 
flocked to the spot and took part in the work, 
living in a camp of huts reared beside the building 
on ■ndiich they were engaged. A master pre.sided 
over the whole, and w<as assisted by wardens 
having surveillance of the rest. A mason, there- 
fore, after going through his apprenticeship and 
probations, could not settle down like other crafts- 
men among his neighboui’s and acquaintances, but 
must travel from place to place to find employ- 
ment; hence it became desirable or necessaiy to 
devise means by which a peraon once a member 
of the fraternity might be nnivereally accepted as 
sucli, without requiring, wherever he went, to give 
fresh evidence of his skill, or having to undergo 
a renewed examination on his qualifications. In 
order to accomplish this end, and to enable a 
mason travelling to his work to claim the hospi- 
tality of his brother-masons on his way, certain 
signs and words were conveyed to him, which 
he w.os hound to keep secret. This arrangement 
is the sole shadow of foundation for the popular 
notion that the inasonic brethren were in jinsscssion 
of secrets of vital importance, the knowledge of 
which had been from generation to generation con- 
fined to their own order. It has been supposed 
that the possession of the masonic secrets enabled 
the masons to design the great cathedrals of the 
13th and 14th centuries; whereas it is now certain 
that dining the )mrcst ages of Gothic arcliitectiire, 
both in France and in England, the architects 
were not membci's of. the masonic fratcniity at all, 
but either laymen of skill and taste, uninitiated in 
the mysteries of masonemft, or oftener bishops and 
abbots. The masons who worked from the archi- 
tect’s design were, at the same time, not the mere 
human machines that modern workmen too gener- 
.ally are, but men who, in can-ying out an idea 
imparted to them, could stamp' an individuality 
of their own on every stone. Architccliire was 
then a progressive art, and the architect of every 
great church or cathedral had made himself ac- 
quainted with the works of his prcdeccssore, ajid 
profited by exiiericnce, adopting their beauties 
and shunning their defects. The nature of the 
advance wliich architecture was then making has 
been compared by Fergusson to the advance 
with which we are familiar in the present day in 
.shipbuilding and other useful arts. ‘Neither to 
the masons nor to their emiiloyei's, nor to the 
Abbe Suger, Maurice de Sully, itol’iert do Susarchos, 
nor Fulbert de Chartres is'tlie whole merit to bo 
ascribed, but to all classes of the Frcncli com- 
miinity cam-ing on .steadily a combined movement 
towards ,a well-dclined end.’ In Germany, how- 
ever, the ma.sons of the 14th century, who had 
attained a wonderful skill in carving and in con- 
structing arche.s, ovemtepping their original func- 
tions, took to a great extent tlie ofiico of architect 
into tlieir own hands ; and it is undeniable that 
the churches designed by German masons, though 
rich in the most exquisite workmanship, are not 
comparable in the higher elcmcnt.-i of beauty to the 
works of noii-mnoonic architects, 

Tlie epithet ‘Free,’ as apjilied to the craft, was 
originally used as an abbreviation of tlie term 
‘freemen masons’ — free of their guild. Scotland 
possesses tlie earliest record of the pre.senee of 
theoretical or speculative masons in mason lodges. 
This is sliown in the-minute of a convcntiole of the 
I.<«lgc of Edinburgh, held at Holyrood House in 
the vear 1000. 
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The historj’ of freemasoni-y has been overlaid 
■with fiction and absurdity, partly from an exag- 
gerated estimate of its importance in the develop- 
ment of arcliitecture, and partly from a wish to 
connect medieval masonry with the institution, 
that passes under the same name in the present* 
da5'-. Modern (or so-called ‘speculative^) free- 
masonry is an innocent mystification unconnected 
either with the building craft or with architecture. 
It is of English origin, and dates from the 18th 
century. According to its peculiar phraseology, it 
is founded in the ‘practice of moral and social 
virtue its distinguishing chai'acteristic is charity, 
in its most extended sense ; and brotherly love, 
relief, and truth are inculcated by its precepts. In 
freemasonry there are three grades — apprentice, 
fellow-craft, and master-mason ; there being 
peculiar ceremonies at the making of each ; and | 
it is only on attaining to the degree of master- i 
mason that a brother enjoys the full benefits and 
privileges of the craft. i 

The ‘Lodges’ of Scotland profess to trace their ' 
origin to the foreign masons who came to Scotland 
in the 12th century to build the Abbeys of Holy- 
rood, Kilwinning, and Melrose. Those of England 
go still further hack, to an assemblage of masons 
held by King Athelstan, at York, in 926. The 
mother-lodges of York and Kilwinning were the 
parents of many lodges erected in different parts 
of Great Britain ; while several of the pre-18th 
century Scottish lodges were self-constituted. To- 
wards the close of the 18th century it was in some 
quarters (as by Robison in his Proof of a Con- 
spiracy, c&c. 1797) made a charge against free- 
masonry that under its sjonbolism rvas concealed a 
dangerous conspiracy against all government and 
religion. The accusation was probably groundless 
enough as regards British freemasonry ; and so little 
effect was produced by it that, in an act passed in 
1799 for the suppression of secret societies, an e.x- 
ception was made in favour of freemasons. On the 
Continent political intriguers may sometimes have 
availed themselves of the secrecy afforded by free- 
masonry to further tlieir schemes. In 1717 a Grand 
Lodge was formed in London, with power to giant 
charters to other lodges. Under its sanction the 
first edition of the constitutions of the fraternity 
was published. The Grand Lodge was for a length 
of time on an unfriendly footing with the lodge of 
York, in consequence of having introduced various 
innovations not approved of by the older lodge, and 
of having granted charters within the district which 
York claimed as its own. In 1782 the then Duke 
of Cumberland (brother of George III.) was elected 
Grand Master of the Grand Lodge ; and on his 
death George IV., then Prince of Wales, succeeded 
to the office, which he continued to hold till he 
was appointed regent, when, it being coiisidered 
iinsiiitable that he should longer exercise any 
personal superintendence, he took the title of 
Grand Patron. In 1813 an understanding and 
a union was brought about between the two 
rival Grand Lodges by their respective Grand 
Masters, the Dukes of Kent and Sussex. The 
fraternity has since been managed ly the ‘ United 
Grand Lodge of Ancient Free and Accepted Masons 
of England,’ consisting of the Grand Master, with 
his DepuW, Grand Wardens, and other officers, the 
provincial Grand Masters, and the Masters and 
\Yardens of all regular lodges, with a certain num- 
ber of stewards annually elected, who meet four 
times a year for the despatch of business, besides 
which there is an annual masonic festival, at which 
every mason is entitled to attend. The Grand 
Lodge of England has at present nearly two thou- 
sand lodges under its protection ; the Prince of 
Wales was elected its Grand Master in 1874. 

In Scotland the masons, when they were a real 


company of artificers, were, like other handicrafts, 
governed by wardens of districts appointed by 
the king. In 1598 a reorganisation of the mason 
lodges Wfls effected under IVilliam Schaw, principal 
-warden and chief master of masons, wlio in the 
following year confirmed the three ‘heid lodges’ 
in their ancient order of priority— Edinburgh fir.«t, 
Kilwinning second, and Stirling third. In 1730, the 
operative element in mason lodges having become 
absorbed in speculative niasomy, the Grand Lodge 
of Scotland was instituted by the representatives of 
thirty -four lodges, by whom also William St Clair 
of Roslin Avas elected Grand IMaster, on account of 
his ancestors’ alleged ancient connection Avitli the 
mason craft as patrons and protectors. Priority 
was assigned to the lodges according to the an- 
tiquity of their rvritten records. The Lodge of 
Edinburgh (Mary’s Chapel), rvitli its records dating 
from 1599, was placed first, and Kilwinning, possess- 
ing records from 1642, second. The Lodge of Kil- 
winning did not formally object to this till 1744, 
when it withdrew from the Grand Lodge and 
resumed its independence. On relinquishing this 
position in 1807 it was re-admitted into the Grand 
Lodge by the title of Mother Kilwinning, rvitli pre- 
cedence over the other lodges, and the Provincial 
Grand Mastership of Ayrshire confirmed in per- 
petuity to its Master. 

Besides granting' charters of affiliation, the chief 
use of the Grand Lodge, whether of England or 
Scotland, consists in its acknowledged authority to 
enforce uniformity of ceremonial and other observ- 
ances, and to settle all disputes that may arise 
within the lodges under its charge. In Scotland 
the officers and members of the Grand Lodge are 
delegates from the respectir e lodges ; the dele- 
gation being the masters and wardens or their 
proxies. As a source of revenue, for each 
member made by a lodge a fee must be remitted 
to the Grand Lodge, whereupon 'a diploma of 
bi-otherhood will be i.^sued. There are upwards of 
six hundred lodges under the Grand Lodge of Scot- 
land. The Grand Lodge of Ireland, instituted in 
1730, exercises jurisdiction over nine hundred 
lodges. There are funds of benevolence connected 
Aviwr each of the British Grand Lodges. 

Modern freemasoniy spread from Britain to the 
Continent, to America, and to India. It was intro- 
duced into France in 1726, into America in 1730, 
Russia in 1731, and Germany in 1740. Grand 
Lodges noAV exist in France, Belgium, Holland, 
Denmark, Sweden and Norway, Germany, Switzer- 
land, Italy, Spain, Me.\ico, Egypt, Portugal, 
Greece, Canada, in Central and Soutlr America, in 
British Columbia, and in Australia. Lodg'es in 
connection with liuropean grand bodies exist in 
India, China, Japan, Africa, Polynesia, Tuikey, 
tlie West Indies, Syria, Newfoundland, and New 
Zealand. There are forty-eight Giand Lodges 
e.xercising control over nearly ten thousand lodges 
in the United States, and nowhere is masonry in 
greater honour or imjiortance. Roman Catholics 
treat freemasoniy as a pantheistic system, essenti- 
ally opposed to "belief in the personality of God, 
subversive of all legitimate authoritr-, whether of 
the church or of the state— the hatching ground 
of most of the revolutionary societies of continental 
Europe (see Addis and Arnold’s Catholic Diciiotiary, 
1883). It has been expressly condemned by bulls 
from five popes. 

The deej» symbolical meaning snpjrosed to be 
couched under the jargon of the masonic fraternity 
is as apocryphal as the dangers of masonry' to 
gOA'ernment and order. A set of passwopis and a 
peculiar grip of the hand enable the initiated to 
recognise each other, aiid give a zest to their con- 
virial meetings ; and, if the institution possesses 
anv practical utility, it is in its enabling a mason, 
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in a place where he is a stranger, to make himself 
kno^^•n to his brother-masons and claim their pro- 
tection anil assistance. 

See J. Fellowes, Sfirstmcs of Freemasonry (new ed. 
1S82); J. How, Freemasons' Manual (18S0); A. G. 
itnekey’s Manual of the Jjodge (Xew York, 1SG2), 
Masonic Fitualist (1807) ; Encyclopmdia of Freemasonry 
(1874), .-md Lexicon of Freemasonry (7th ed, 18S5); 
I’.aton’s Freemasonry, its Symbolism and Felif/ious Eature 
(1873); Lyon’s Freemasonry in Scotland (1873); E, F. 
Gould, Four Old Lodges (1879), and History of Free- 
masonry (1880); the Ilandbuch dcr Freimaui-erei, imh- 
llsiicd as 2(1 ed. of Lenning’s EncyUopiidic dcr Frei- 
nunirerei (4 vols. 1803-79); Schauborg’s Vtrgleichendcs 
Handbuch dcr Symbolik dcr Frcimaura'ci (3 vols. 1801— 
03); and the anonymous Ma^onnerie Pratique: Cours 
d’enscignement Supericur de la Franc-maconnerie (2 vols. 
Paris: Ikiltenweck, 1885-86); Findel’s collected works on 
Freemasonry (6 vols. Lcip. 1882-85); Fort’s Antigiii'ticj 
of Freemasonry (Phila. 1878). 

Free Port, a port at whose wliaiwes tlie vessels 
of all nations can load and unload free of customs 
duties and commercial charges, with the exception 
of the usual harbour dues. A free port is thus, from 
the commercial point of view, an open harbour in 
contradistinction to one tiiat is closed to all vessels 
except those of the country in which it is situated, 
and trom the administrative point of view financially 
a foreign territory within the state to which it polit- 
ically belongs. In the middle ages free ports were 
established for the purpose of attraetin;/ trade to 
particular maritime centres, especially iiy Italy, 
France, Spain, Austria, and Portugal, at the period 
when the exploitation of their colonics for the 
bonclit of the mother-country was the ruling jirin- 
ciplc in the commercial policy of those state.s. In 
the end of the 18th and tlic beginning of the 19th 
centur.v free ports aciiuirod a position of neculiar 
importance during the years in which proliibitive 
and protectionist measures were in force. Since 
then, however, they have decreased both in import- 
ance and in number. At the present time their 
chief use is tliat of entrepots for facilitating the 
more convenient interchange and distribution of 
commoditie.s destined for more or le.ss distant 
markets. To all intents and imrposos their utility 
h.a-s been destroyed by the rival system of bonded 
warehousing, wliich has always prevailed in Eng- 
laml and the United States in iircference to the 
other system (see lloxuKD AVaiii;iiouses). In 
1889 the only free ports remaining in Europe were 
Trieste and I’iume in Au.stria, and Hamburg and 
Bremen in Germany ; but both Trieste and I'iume 
were on the_ point of being .abolislicd jis free 
ports, whilst in Hamburg and Bremen .since 1888 
only a re.stricted area lias been maintained as a 


St Thomas (on the island of the same name in 
the West Indic.s), and Livingstone in Guatemaho. 

Freeport, capit.al of Stephenson county, Illi- 
nois on the Pccatiniica Hivor, 121 miles W!^W. of 
Chicago by mil. with a Presbyterian college and 
some manufacluro-s. Pop. Sold'. 

rrcc.soilor.'s, a jmlitical party in the United 
St.Ue.s, the outcome of the\^ilmot (q.v.) proviso, 
founded in 1848 to ojipo.so the extension of sl.-ivery 
to the territories. At Bulialo in that year they 
immimitcd^ Marlin Van Biircn for president and 
Charlc.s Francis Adams for vice-iirc.sident, who 
secured a popular vote of 291,000, but no electoral 
votes. In 18,52 their candidates polled only 150,000 
votes ; but in the pcriiKl of polilic.al .agitation that 
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Free Spirit, Buetiirex of the, a fanatic.al 
sect dillused (often secretly) over Germany, It.aly, 
and Fmnce, between the 13th and 15th centuries. 
Their doctrine was a sjjecies of p.antheistic mysti- 
cism, which they applied with fe.arlcss consistency 
to all the details ot moml obligation. Often con- 
demned as heretics, they sutlered severely at the 
liands of the Inquisition ; and were confounded 
with the Beghards and Beguines (q.v.). See 
BnOTIIEKIIOODS. 

Freestone. See Building Stone. 

Freetliinkers, a term used loosely of all who 
reject belief in divine revelation, but especially of 
the Deists. See Deism. 

Fl*ee-tomi, eapital of Sierra LeonO; a British 
settlement on the west coast of Africa, is situated 
on the north side of the peninsula of Sien-a Leone, 
about 5 miles from the Atlantic. The town is 
enclosed by a r.ange of wooded hills, and, though 
the temperature is tolerably uniform, the climate is 
unhealthy, csiiecially for Europeans. Pop. (1881) 
21,913, who consist almost exclusively of liberated 
Negroes. The town was originally founded, under 
tUe name of GvanvlUetown, in 1787- 

Fl’CC Trade. ‘ Free Trade ’ is often used in a 
loose popular sense as practically equivalent to 
ficcdom of contract and laisscr-fairc ; and thus 
particular kinds of land laws, bimetallism, factory 
acts, and various regulations affecting Labour and 
manufactmes are spoken of as infrinfiements of free 
trade. Nothing, however, Ls gained uy giving such 
.an extended meaning to a definite expression, 
))crfectly clear and jirecise in the historical sense. 
Historically, free trade refeis to a particular policy 
as regards international or foreign trade only, and 
its principal features are absence of differential 
duties, and of artilicial ciicouraficments, such ns 
bounties, by which the home producer is favoured 
ns compared with the foreigner in the same depart- 
ment. The essence of free trade is equality and 
uniformity in the rmnncial treatment of liome, 
colonial, and foreign produce of the same kind. 
Tims the imposition of ta.xcs upon cominodities 
merely for revenue juirposcs (e.g. the tax on tea in 
the United Kingdom) is not lield to he an infringe- 
ment of free trade. Similarly the absolute pro- 
liibition of the imporLation of certain articles, 
supposing that tlic production at home is equally 
prohibited (e.g. immoral books), would not offend 
against free trade in its historical sense. 

Tlio economic system opposed to free trade, and 
the essence of wbicli lies in the preferential treat- 
ment of the products of the home country or of 
certain ‘favoured’ nations, has received different 
names according to the objects profo.sscdly in view. 
When Adam Smith advocated the principles of free 
trade, he attacked the elaborate economic policy 
known ,as the Commorcinl or Mercantile .System 
(q.v.). Of tills system, jirolection to home indus- 
tries was only a* part. At le.ast ciinal slre.ss nas 
laid upon a favonnible b.alance of trade which v'.'us 
supposed to be indicated liy a lialancc of the [ire- 
ciqus_ metals being due to a country. By this 
principle of a favourable balance a government 
w.o-s guided in framing commercial treaties ami in 
the treatment of its colonies. At a later date, 
liowevor, the use of tlic term protection was ex- 
tended U) cover practically tlie .sjime ground ns the 
cxprc>sion ‘Mercantile .System,’ which fell into dis- 
use. Still more recently the name ‘ fair trade ' has 
lieen invented to describe a mild fonn of the jirotcc- 
tivc system, in which the basis of oconoinio policy 
is .supposed to ho reciprocity or free tr.adeoiily with 
sucli nations as gnint similar privilege.s. Somo- 
tiiiics ‘ fair trade ' is also held to include differential 
tre.atmcnt of colonie.-i by the mothcr-coiiiitry as 
ngain.st foreigners, and is thus associated with 
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Bcliemes for imperial federation. It is worth 
noting that up to the beginning of the 19th century- 
fair trade -was the polite name for smuggling, ana 
that, according to ■ Adam Smith, ‘ to pretend to 
have any scruple about buying smuggled goods 
would, in most countries, be regarded as a pedantic 
piece of hypocrisy.’ 

The principal practical difficulty in deciding ! 
■\vhether a tax is really opposed to free-trade prin- 
ciples arises in the case of the possible use of sub- ! 
stitutes. _ If, for example, the cheaper kinds of 
foreign ■^^^nes are being taxed avowedly for revenue 
purposes only, an indirect encouragement may at 
the same time be given to the production and 
consuniption of beer in the home country. Again, 
it is difficult in many cases to find a fair common 
measure for home and foreign articles, and thus to 
make customs and excise duties really equivalent. 
In wines and spirits the alcoholic test alone is 
obviously unfair, but it is difficult to decide how 
much should be fairly allowed for other qualities. 
Nor will a simple aa valorem tax be a sufficient 
guide, because tlie effect upon demand of a rise in 
price is different in different cases. It may even be 
said that all taxation of those foreign goods which, 
from the nature of the case, cannot be produced at 
home (such as tropical products in the temperate 
zones) furnishes an artificial encouragement to 
home industries. If, for example, tea and coffee are 
rendered very dear by taxation, the use of aerated 
waters and home-made wiiies may be stimulated. 
The case of drawbacks, in which an excise duty is 
drawn back upon the exportation of the article 
■taxed, presents similar difficulties. If the draw- 
back really e.xceeds the tax already paid, it amounts 
to a bounty ; and in fact most of the bounties given 
upon e-xportation are disguised in the form of draw- 
backs. 

Taking free trade in this historical if somewhat 
narrow meaning, it is convenient to e.xamine the 
general economic theoiy on which the policy rests 
before giving actual examples of free-trade policj'- 
and its opposite, protection. The question is, ‘Why 
should a nation give no preference to its oim 
subjects over foreigners in the financial treatment 
of commodities in general, or at least of some 
particular kinds!’ It will be seen at once that 
the establishment of a universal negative in any 
question of practical politics is only possible by 
making veiy stringent assumptions as to the 
object or end of political union. Suppose, for 
example, that we accept the maxim of Adam 
Smith, that defence is of far more importance than 
opulence, we at once make out a jiriind _facic 
case for the encouragement of those industries — 
e.g. shipbuilding and navigation — which may be 
assumed indirectly to contribute to national 
defence; and we understand whj^ Adam Smitli 
considered the Navigation Acts to be the wisest 
commercial iirovisions in the statute-book. Simi- 
larly various other social or political objects may 
be thought so deshable that the state ought to 
use its influence, by adjusting industiial finance, 
in order to promote these objects. It may be 
argued, for instance, that the state should look to 
the conditions under which labour does its work 
quite as much as to the mere cheapness of the final 
product ; and that a nation ought to consider much 
more than individuals can be expected to do the 
remote consequences of certain lines of industrial 
development. In this way the a.rgunients for 
protection founded upon a variety of industries, the 
possible exhaustion of peculiar natural resources, 
the encouragement of the growth of towns .md 
manufactui’es in young countries, must be deemed 
primd facie worthy of consideration ; although, of 
course, it may prove in the sequel that fi'ee trade 
is much more likely than protection to attain these 
208 


and other important social ends, in addition to 
cheapness and plenty. 

It is necessary, then, in order to undeistand the 


various considerations of great social and moral 
miportance. _ We^ must begin by regarding the 
primary object aimed at as the present acqui- 
sition of the means of satisfying material wants at 
a minimum real cost— that is to say, the question 
must first of all be considered from tlie point of 
view of the consumer for the time being. With 
this naiTow view of the subject it is easy to establish 
the case in favour of free trade. For with freedom 
of competition no foreign commodity would be 
imported unless it could be sold at least as cheaply 
as when produced at home, and the natural result 
of competition would be to lower the price ; 
hence, to discourage importation by differential 
taxation _ would be to raise prices by restraining 
competition. Again, to artificially encourage ex- 
portation by means of a bounty may by diminish- 
ing the supply in the honie-inarfcet raise the price ; 
and, if an increased supply can only be obtained at 
an increasing cost, this must be the result. But 
although free trade may result, as just shown, in 
present maximum cheapness, it may be objected 
that all cheapness is relative to the means of pur- 
chase — i.e. to income — and that, if the former is pro- 
moted by free trade, the latter is augmented by 
protection. _ And at first sight it seems plausible to 
argue that if a certain policy increases employment 
it increases earnings, and that employment must be 
increased by encouraging liome industry at the 
expense of foreign. The refutation of this fallacy 
in its grossest fonn is one of the greatest triumphs 
of the so-called orthodox political economists. 
Bastiat, for example, in his famous petition of the 
candle-makers against the sun, in which it is ironi- 
cally shown how much encouragement would be 
given to all the industries dii-ectly and indirectly 
concerned in the production of artificial light by' 
shutting up ivindows, «S:c., has made clear the eiTor 
involved in ‘ making work, ’ or in increasing obstacles 
in order to encourage employment. Again, whilst 
it is allowed by free-tradere that protection to any 
particular industry may turn more labour and 
capital into that channel, and thus_ increase the 
gross earnings of those employed in it, it is main- 
tained that on the wiiole, from the national point of 
view, there is a loss. In the first place, the very 
object of protection is to raise the price above what 
it would be if foreign imports were admitted freely, 
and thus the large body of consumers (including 
other labouiers) are taxed for the benefit of the 
small class of producers. Secondly, the labour and 
capital of the countiT are drawn from the channels 
into which they would naturally flow, and are thus 
on the whole less advantageously employed ; in 
other words, the gross annual produce of the land 
and labour of the society' is less than it otherwise 
would have been. If, for example, by the exclusion 
of foreign com the price is raised, not only are 
consumers taxed by the lise in price, but the 
labour and capital devoted to the production of 
com are drawn from other employ’ments, in which 
more commodities might have been produced, and 
on balance exchanged for more corn. IVe thus 
arrive at the great maxim of free-traders, that 
imports are paid for by exports, and ‘if y'ou take 
care of the imports the exports will take care of 
themselves’ — ^in other words, if foreign labour is 
encouraged by the free admission of foreign goods, 
still, tfso facto, the home industry’ must be equally 
encouraged, because goods to an equal value must 
be made to be exported to pay for these iinpoi’ts. 
In fact, it is maintained that the home industry is 
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more enconraged than othera-ise would be the case, 
because there is less waste of labour, capital, and 
natural resources. A certain quantity of labour 
and capital devoted to the more careful cultivation 
of land would raise more agricultural produce, but 
if devoted to some kind of export, this export 
might obtain by exchange far more com raised 
at much less expense on virgin soil. 

To the statement, however, that a countiy need 
regard only its exports, preliminary objection 
may be raised on the same ground on_ which 
the above maxim itself is really founded — viz. that 
all trade is reciprocal, and that ultimately imports 
ami exports are a form of barter. For it may be 
said that, unless a countiy’s exports are sent by the 
best route to the best market, tiiey cannot purchase 
so great a quantity of imports, and it is quite as 
reasonable to regard the export trade as active, 
and the import tr<ade as passive, instead of the 
converse. Suppose, for example, to take an ex- 
treme case, all other nations enfectually prevented 
the importation of English manufactures, England 
would be unable to pay for its imports, and imports 
must cease. And, without going so far, it may still 
be maintained (as by Adam Smith) that distant 
and roundabout trades are not so advantageous to I 
a country as near and direct trades. 

Apart from this obj'ection the position of free- 
traders appears to be sound under the assumptions 
usually made. These assumutions, however, require 
careful statement. In the first place, it is assumed 
that labour and capital can without loss or difficulty 
bo turned from a decaying into a thriving industiy, 
•and that, if any home product is displaced Tiy 
foreign competition, ‘ something else ’ will be made 
■with the same labour and capital. But it may be 
objected that every industry requires a certain 
amount of spocialisod capital and peculiar skill and 
training which cannot be transferred to other 
employments ; capital and labour, for example, 
formerly used in agriculture cannot without great 
loss be turned into the manufacture of cotton ! 
goods. There is some force in this objection, and 
Adam Smith jilaced it under the possible exceptions 
to a general free-trade policy which he considered 
worthy of consideration. At the same time, as he 
points out, there is a tendency to exaggerate the 
difficulty of ab.sorbing any surjilus labour set free 
from an old industry, and at anyrate the argu- 
ment is one not for absolute protection, but for 
partial protection during a limited transition 
period, whilst labour and capital arc being with- 
ilrawn. There is, however, a more serious objec- 
tion to this assumption of the perfect mobility of 
labour and capital from one industry to another. 
A myrclmut, as Adam Smith said, is a citizen of no 
jiarticular country, and if capital and labour are 
supposed to move without any difficulty within the 
limits of one countiy, their migration from country 
to countrj- cannot be considered, especially in 
moderii tipics, to ofi'er any insuperable difficulty. 
Thus, it is theoretically possible that under the 
stress of foreign competition agriculturist.s might 
take their labour and capital from the United 
Kingilom to the United States, instead of to the 
cotton-mills of Lanca.«hirc or the coal-mines of 
Rorthumbcrland. The result would be that a 
trade fonnerly conducted between the niral and 
the manufacturing districts of England would now 
lie conducted between the latter and the westcni 
states of America. Nor is this migration of indus- 
tries a pure theory ; we find many examjdcs in 
lustoiy not only of the transference of indu.elries 
from one p.art of the same country to another, Imt 
abo from one countn.' to another. Whether this 
Iransfon'nce would liave l>eon prevented hy iiro- 
tection i«, of conr-e, a matter for further inquiry ; 
the point at issue at present is simply the jiossi. 


bility of the free-trade assumption, that any dis- 
placed capital and labour wUl find employment 
within the country, not being realised. The im- 
portance of tlio e.xception is seen from a popular 
argument, often used as a rough and ready proof 
of free trade— viz. that if protection is a good 
thing for one conntiy against another, it must be 
good for one district, county, town, &c. against 
others in the same country. But the answer is 
obvious, that, although from the national iioint of 
view the migration of industries within the couiitvj’ 
is n matter of indifference, it is a matter of supreme 
importance to the districts affected ; and bistori- 
callj- it may be noted that in England, as in other 
countries during the medieval period, the towns 
adopted stringent protective measures against one 
another; and, altliongli this parochial patriotism 
lias disappeared to a great extent, the commercial 
rivaliy of nations is as strong ns ever. 

It is worth observing that Adam Smith always 
emphasised the importance to a counti-y of employ- 
ing its capital, so far as possible, within its own 
boi-ders, and if it were eni^oycd out of the country 
he ranked the relative advantages according to the 
nearness of the foreign locality and the frequency 
of the returns. And, in bis rtew, it was not a 
question of profit, for he expressly says that greater 
profits may be earned in distant than in near 
trades, anil in foreign countries than at home. 
But the point is that if the capital is employed 
at homo the labour of the countiy finds employ- 
ment at home, and the home countiy enjoys tlio 
tilings produced. Suppose, for example, that a 
large quantity of British capital is exported to 
make harboui-s, railways, Ac. in a foreign state; 
greater profits may bo earned, but so far tlicro will 
be less employment for Britisli labourers whilst the 
works arc being made, and when they arc finished 
the benefits of use will be enjoyed by tlie foreigner. 
Many of tlio successors of Ailam femitli, in tlieir 
eagerness to give free trade tiie simplicity of an 
axiom, have omitted from tlicir argument tlie 
element of nationality, and liave forgotten that there 
is a question of ‘somewhere else’ as well as of 
‘sometbing else.’ Tlie great merit of Adam Smith 
is tliat he fnllv recognises at every stage of liis 
reasoning the Aiificulties which spring from tcrii- 
tory being of the essence of the modern nation ; 
and instead of arguing simply (but illogically ) that, 
because universal free trade would be good for tlio 
M’orld at large, (bereforc it would be equally good 
for every part of it, he maintains that, taking 
everything into account, and giving due weight 
to the principle of nationality, the interest of a par- 
ticular nation would be advanced by free trade and 
retarded by protection or artificial management on 
the part of government. At the same lime, how- 
ever, it may be admitted that in some rc.spccts 
Adam Smitli’s argument needs devclojmient, bccaiiso 
no economist would now feci justified in laying so 
mucli stress ns bo did upon reasons drawn from 
a peculiar view of natural tlieologj’ and an optim- 
istic mode of reganling the operations of nature. 
No matter bow strong may be the belief in the 
beneficent guidance of an Mnvisiide bapd’ which 
leads ttic imlividiml, whilst jnirsning bis own in- 
tcrc.st, to promote that of the public, it is iiecc.s- 
F-arj' to give more specific grounds, and of a iimro 
purely economic cliamcter, in deciding bet ween two 
metliwls of taxation and two metliods of conduct- 
ing international trade. Certainly, too much 
reliance niust not be laid on the general nrgii- 
ment derivcil from a Hiiiwcy of life as a whole in 
an age in which nature has come to be, regarded 
as ‘red in tooth and claw,’ .and as working ojit 
its ends by n prodigal wiisic of suftcring ami mis- 
applied effect. It will be found, Imwever, that 
tlie princip.al result of Adam Smith's iintnra! 
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theology has been negative omission rather than 
positive error. 

_ Taking the world as a whole at any partionlar 
time, we can easily see that free trade would give 
the most advantageous employment of labour and 
capital, because everything would be produced 
under the_ most favourable conditions ; but the 
difficulty is to show that free trade is the best 
policy for a country which adopts Adam Smith’s 
fundamental position as to the relative advantage 
of keeping capital and labour employed within its 
own borders. On this view it is not enough to 
show that under free trade the consumer would 
obtain maximum cheapness and the capitalist 
maximum profits, but we must also show that 
the nation makes the best use of its resources for- 
its own members. The arguments relied upon by 
Adam Smith are partly positive and partly negative, 
the former being based on the power of the self- 
interest of individuals, and the latter on the weak- 
ness of governmental control. Every person, he 
saj's, naturally prefers' to employ his capital in 
the support of domestic industry, but then this 
qualifying clause is added, ‘ provided always that 
he can thereby obtain the ordinary, or not a great 
deal less than the ordinary, profits of stock.’ This 
leaves the position open to the attack that, by 
supporting foreign in place of home industry, the 
individual may obtain more profits ; or more 
generally that profit, as Adam Smith himself often 
points out, is not synonymous with national advan- 
tage. But the objection is not so serious as at 
first sight appears. For, in the first place, if capital 
when employed at home does not obtain ordinary 
profits, a check will be placed on accumulation, 
and it is certainly more advantageous for a nation 
to employ some of its surplus capital abroad, or in 
encouraging foreign industries, than to have no 
surplus tlirough forcing it to stay at home; secondly, 
it must be noted that most of those who support a 

E rotectionist policy, on the ground of encouraging 
orae industry, estimate the encouragement given 
by the profit earned, and would to the last dis- 
approve of any policy which would lead to less than 
the ordinary rate being obtained. 

It may, however, be further objected that by 
protection to home industries, and by the preven- 
tion of the admission of certain kinds of foreign 
goods, more capital may be employed at home at 
the ordinary rate of profit. The usual answer is 
that this capital must be draivn from other more 
advantageous industries also at home ; but in an 
old country in which profit is at a minimum and 
capital overflowing its channels this answer does 
not hold good. It is true that the consumer's of 
the protected article lose so much by the rise in 
price, but it may be rejoined that to the nation this 
loss is more than compensated by the increase in the 
field for employment. Again, take a simple hypo- 
thetical case. Suppose that a new country yields 
only agricultural produce, and exchanges part of 
this for manufactures. If it imposes protective 
duties on manufactures, and if it can provide, 
through the growth of wealth and population, the 
necessary labour and capital without diminishing 
the amount of agricultural produce, the result is 
tliat its agricultural labour supports its own in- 
stead of foreign cities. Under the supposition 
made, the agriculturists will obtain less home 
manufactures than they would have done from 
abroad, at least for a time, but it is possible tlwit 
the diversion of labour and capital may ultimately 
result in more wealth. In the ordinary argument 
for free trade sufficient allowance is not made for 
the growth of capital and population, nor for the 
advantages to be gained from employing them 
within the country. The question is regarded ex- 
clusively from the point of view of the consumer. 


under the hypothesis of a fixed amount of labour 
and capital already fully employed in the most 
advantageous manner. 

The theoretical exception to free trade which 
has just been considered may be strengthened by 
the argument drawn from the stimulus given to 
production by a variety of industries, and by pro- 
moting trade directly between the towns and the 
neighbouring counti-y districts, a consideration 
which was the basis of Wakefield’s scheme of 
colonisation. It is urged, especially in the case 
of new countries,'that, unless towns are encouraged 
by the protection of manufactures, there will not 
be a ready market for all the by-products of agri- 
culture. 

At this stage it may be well to note the other 
principal exceptions which have been taken to free 
trade from the nationalist standpoint. It is said 
that every nation should retain for the benefit of 
its own people any peculiar natural resources, and 
if possible also any inventions and artificial means 
of production. In the United Kingdom, for ex- 
ample, one of the principal causes of commercial 
supremacy is always said to be the close proximity 
of excellent coal and iron fields. But coal and iron 
are exhaustible, and the more thej' are exported so 
much the sooner will the point of exhaustion be 
reached. It is maintained that in the interests of 
posterity we should sacrifice the profits of a present 
trade and restrain the exportation. Carey even 
argues that the continuous exportation of all raw 
produce is practically equivalent to the exportation 
of the soil. In fomer times the wool of England 
was supposed (though, as is shown in Smitli’s 
Memoirs of Wool, probably without good cause) to 
be much superior to that of other countries, and 
accordingly, after being for some centuries the great 
staple of export, the exportation was later on for- 
bidden under most severe penalties, and similar 
penalties were imposed on the exporters of sheep 
and rams. The same policy was carried out in 
reference to machinery and the instruments of 
production generally, including ‘the living instru- 
ment’ man. The answer made to^iis case of 
protection on the part of free trade is that it is 
impossible to tell, as regards the remote future, 
whether the peculiar advantage attaching to natural 
resources will continue (e.g. coal with the develop- 
ment of electricity from other forms of energy), 
and that, as regards instruments, they can be 
copied and imitated although the actual exporta- 
tion is prevented. It is also argued that restraints 
upon the production of machinery by limiting the 
market wUl tend to check the progiess of inven- 
tion. 

Another exception to free trade has been made 
on the ground of national independence. As 
already noted, it was on this ground that Adam 
Smith approved of the Navigation Acts. Bpcently 
the increasing dependence of the United Kingdom 
upon foreign nations for its food-supplies (see 
Food) has attracted much attention, and has led 
to proposals for differential duties in favour of the 
colonies. The same argument was the principal 
one used in the long agitation which resulted in the 
repeal of the Com Laws. The answer is that cheap 
food is of such importance to the masses of the 
people that nothing which would raise its price 
would be assented to, and that indirectly throimh 
the growth of wealth and population under the 
stimulus of cheap food the nation has become much 
stronger than it would have been if it had tried to 
preserve its independence. Further, it is said 
that the dependence is really mutual, and that 
the food-growing countries rely upon selling their 
food to obtain clothes and other necessaries just 
as much as the importers of food rely upon them. 

A favourite exception to free trade is that a 
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nalion ouglit to consider principally, not the cheap- 
ness of goods to the consumer, out the cflect of the 
conditions of labour upon the producer. No nation 
•n-onld be content with being the hewer of wood 
and drawer of water to the rest of the world, and 
the more a nation is composed of highly-slcilled 
workers engaged in healthy, pleasant, and ener- 
gising occupations, so much the better. It is 
as.Mimed that, if by protective or prohibitive duties 
foreign wares of the higher class be excluded, they 
will oe produced at home by native artists and 
craftsmen. It is, however, more probable that many 
of the articles would not be produced at all, and 
that in any case the absence of the foreign stimulus 
would eventually check the higher industrial devel- 
opment. If, for example, foreign paintings were 
excluded from a country to encourage painting, 
and engravings to encourage engraving, and so on, 
it is more than probable that the art of the countp* 
in question would lose not onlj* in quality hut in 
quantity. It may also be pointed out that tlie best 
way to promote the higher forms of industry is not 
by the simple ijrocess of e.xclusion, but rather by an 
elaborate sy.stem of technical and artistic education. 
The protectionist is always in danger of forgetting 
that it is not enough to snow that certain ends are 
worthv of attainment, but that he must also prore 
that the rough and ready device of excluding foreign 
competition is the best means to adopt. 

At this point it is convenient to complete the 
positive argument in favour of free trade. Hitherto 
the question has been rcg.aTded on the free-trade 
side mainly from the point of view of cheapness to 
the consumer, whilst abundant and varied employ- 
ment for the producer and other important social 
aims have only been considered as possible grounds 
of exception to a free-trade policy. But Adam Smith, 
c.siiocially, and many of his successors have sup- 
ported free tradewitli these objects professedly aimed 
at by protectionists always in view. Freedom of 
action and freedom of movement free-tradom hold to 
give the greatest encouragement to the development 
of enterprise, and to the progress of invention, and 
thus indirectly at least to the employment of labour 
in a variety of industries. The natural. result of 
free trade is to increase the etficiency of labour and 
capital through the stimulus of open competition, 
whilst the natural result of protection is to establish 
routine methods. Hero it is important to observe 
that the practical abandonment of the wages-fund 
theory, according to ivhich wages were supiioscd to 
bo jiaid simply out of pre-acciimulnted capital, for 
the theory that wages arc paid out of the price of 
the produce of labour, renders the usual statement 
of fhe theory of free trade, from the standpoint of 
capital only, incomplete and one-sided. The new 
theory of wages adds, however, much force to the 
position that the eflicicncy of labour is, on the 
whole, increased by free tiadc and diminished by 
protoction. Again, under free trade an industry 
which ceases to lie profitable, and to satisfy con- 
sumers, on the opening up of foreign markets is 
soon abandoned with a loss only to those engaged 
in it at the time, whilst under protection vested 
interests arc created, and the loss is iierpetuated. 
Ii must, however, be allowed that this argument 
fiom the absence of the stimulus of competition 
under protection loses foroe in proportion to tlic area, 
wealth, and population of the country to which it is 
njiplied. In the United Statc.s, for example, there 
1- abundant scoi)C for competition, and the same 
remark applic.s to a }>ossil)lo fodemtion of the 
colonies ami dependencies of the British empire. 

On the whole, then, so far as the positive argii- 
Jiienfs are concerned, by which free liade is gener- 
ally sniqiortwl, it iimst be allowed that it is easy 
ftom tlie national standpoint to discover hv|iothctI- 
cal exceptions, xvbicb migbt be tbmigbt, "to adopt 


Smitb's language, ‘ worthy of delibeiution.’ And, 
contrary to the popular opinion in England, most 
economists of repute have allowed theoretically that 
under certain circumstances a countiy might gain hy 
.stepping aside from a general policy of free trade. 
Adam Smith, in addition to the exceptions already 
noted, approves of retaliation, if by that means a 
great mancct might be secured for exports ; ilieardo 
points out .a mode by which a countiy might gain by 
the monopoly of its colonial trade,"and J. S. Jlill 
allows that the Navigation Acts, though economi- 
callj' disadvantageous, were politically expedient, 
and also supports the argument deriveil from Adam 
Smith in favour of temporary protection, witli a 
iriew to the more speedy development of indus- 
tries for which a new countrj- seems naturally 
adapted. The latest systematic English writer on 
the subject. Professor- Sidgwick, expressly says 
that, when the matter is considered from the poiiit 
of view of abstract tlieoiy, it is easy to show that 
protection, under certain not improbable circum- 
staaces, would yield a direct economic gain to the 
protecting countrj’. 

But it must alwaj’S be remembered that the 
positive arguTOCut iu support of a general ftee- 
tmde policj' is onlj' part, and probablj’ the least 
important part, of tlie case. It is one thing to 
allow that, provided a goveniment is perfectly wise 
and able at once to change its policj' according to 
the variations of indiistiy, it might use its power 
in such a manner as to direct the capital and 
labour of the country into more advantageous 
channels than those of pure free trade ; but it is 
quite another thing to admit that anj' government 
Avoiild be capable of managing the industries of a 
great nation in this way. Those who quote Adam 
Sniitli for his theoretical exceptions forget that 
he always laid most stress on the negative side of 
the argument — that is to saj’, on the weakne.ss and 
iiicapacitj’ of governments. ‘ The statesman,’ lie 
writes, ‘ who should attempt to direct private 
people ui what manner thej’ ought to employ their 
capitals, would assuifie an authoritj’ which could 
satcly be trusted not only to no single person, but 
to no council or senate whatever.’ The clearest 
illustrations in support of this position arc found in 
the commercial histoiy of England. Even in the 
inidille ages, when cliangcs were comparatiyelj’ 
slow and competition was fettered in all directions 
bj’ custom and routine, the government ^yas unable 
to caiTV out the objects which it had in view in 
protecting certain native industries. It is worth 
noting also that several important manufactures 
took their rise through imitation of foreign wares, 
under the guidance of foreign workmen, in direct 
ojiposition to the supposed interests of home jiro- 
ducers. It is a curious fact that preciselj’ that 
part of the old commercial sj-stcin wliich was most 
approved of hj’ Adam Smith — viz. the Navigation 
Laws — was the liret to he soriouslj’ attacked on the 
ground of the practical difilcultics involved. These 
acts naturallj’ induced foreign nations to let.aliate, 
.and the attempt to obviate tins difficnltj’ bj’ means 
of rccljirocilj’ treaties led to still fnrlbcr comjiliea- 
tioiis with other countries. Apart from the peculiar 
practical dilliculties that arise in particular ca'-C'-, 
certain general re.asons maj’ he given why ])rotcc- 
tioii is likolv to fail wlien cverj-thing is taken into 
account. The taxation for protective piiiqai'-c.s of 
any product neccssaiilj’ ipvolvc.s the taxation of 
fiihstitutes ; and since "in general a <lutj’ so far as 
it is protective is not productive of revenue, for the 
main object of jirotection is to exclude the for(-ign 
product, there is the expense of supervising and 
guarding against the evasion of a nvimhcr of unpro- 
ductive t-ixcs. Apart from these indirect evils, riie 
real incidence of import duties is extremely dilfi- 
cult to detennine. Again, iu eveiy industry there 
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are always a certain number of producers and 
traders on the margin of bankruptcy, and they 
ascribe their failure to the insufficiency of the 
duties. Tims a duty which at first might have 
been proposed as a temporary expedient tends not 
only to become perpetual, but to increase. It is 
well known, for example, that under the old Corn 
Laws there was a constant demand for increasing 
protective duties. Those actually engaged in any 
industiy at the time when protection is given may 
gain immediately through obtaining a practical 
monopoly of the market, and exceptional profits 
and wages may be obtained until they are reduced 
by competition. But when those employed in other 
industnes see this apparent advantage obtained 
by the favoured industry, they also naturally 
clamour for protection, and thus the interference 
of government once begun spreads with increasing 
rapidity, a fact which has found illustration in 
every protectionist country. The insuperable 
practical difficulty is not only to decide on national 
grounds what industries should be protected, but 
aftenvards to persuade those engaged in other 
employments that they do not require protection. 
Hence it is easy to underotand why under the old 
system England and other countries were practically 
compelled to impose a general duty upon all foreign 
manufactures not specially taxed. Thus the general 
result of protection is to stifle foreign trade, and in- 
directly, by curtailing the market for exports, to 
fetter home industries. To render the negative argu- 
ment in support of fi’ee trade complete, it would be 
necessaiy to take into account also the more general 
arguments advanced in support of natural liberty 
as against governmental interference— e.g. the 
increasing burdens of the necessary functions 
of government with the progress of civilisation, 
tlie dangers of the increase of power by increasing 
the functions of officials, the evils of restraints 
upon individual liberty, &c., which obviously have 
an important bearing upon the particular case of 
protection, but which are too general to be more 
than indicated^ in a special article. When on the 
one side the simplicity of free trade is considered, ' 
and on the other a complete survey is made of the 
practical difficulties invob'ed in protection, com- 
pared with the doubtful advantages to be gained 
in the exceptional theoretical cases noted, and 
when it is borne in mind that the objects avowedly 
aimed at by protectionists — e.g. variety, skill, 
national independence, &c. — are much more likely 
to be obtained by other social methods under the 
system of natural liberty than by the sinqde 
device of imposing heavy taxes on foreign good.s, 
a strong case is made out on balance for adopting 
free trade as the general rule of industrial policy ; 
and in all probability free trade would hare been 
more generally adopted, if the economical argu- 
ments had not been overshadowed by political pre- 
judices, resting on veiy different foundations. 

The question of Free Trade and Protection is discussed 
at length in all the text-books on political economy ; and 
to Pkotection we ourselves devote a special article. The 
introductory essay in MacouUooh’s edition of the Wealth 
of Nations (1828; new ed. 1857), still the great store- 
house of facts and theories, gives a good account of the 
literature of tlie subject previous to Adam Smith, Tlic 
principal subsequent addition to the arguments for free 
trade is the theory of foreign trade in Eicardo’s Prin- 
ciples (1817), developed by J. S. Mill, Caimes, and more 
recently by Professor Bastable, and criticised somewhat 
adversely by the French mathematician and economist 
Cournot, and by H. Sidgwick. Popular expositions of 
free-trade principles are well represented by Chevalier’s 
Examination of the Commercial System knoitn as Protec- 
tive, Bastiat’s Sophismcs tconomiques (Eng. trans.. Popu- 
lar Pallacies regarding General Interests, 1846), Sir 
Thomas H. f^arrer’s Free Trade versus Fair Trade ( ISSo ), 
Fawcett’s Free Trade and Protection (1878 ; Gth ed. 1885). 


The history of the free-trade inovernent in England is 
given in John Morlej-’s Fife of Cohden (1881 ). The best- 
known writers on the protectionist side are the American 
economist Carey, in Principles of Social Science ( 1858-59), 
and the German economist List, in National Systems of 
Political Economy (1841; 7th ed. 1884). A judicial 
account of the principal arguments on both sides is given 
in the article on ‘Trade’ by Professor Lexis, in the 
German Handbook of Political Economy, edited by Sclion- 
beig (2d ed. 3 vols. 1885-86). 

Free-will. See Will. 

Freezing Mixtures. When matter passes 


Freezing Mixtures. When matter passes 
from the solid to the liquid, or from the liquid to 
the gaseous (or vaporous) state, a considerahle 
quantity of heat in general disappears or is ren- 
dered ‘ latent,’ owing to the fact tliat, energy being 
required to effect these changes of molecular state, 
it is taken from the energy in the form of heat 
already existing in the substance ; and this abstrac- 
tion of heat causes a fall of temperature (see Heat; 
Matter, States of). This property is taken 
advantams of for the production of low tempera- 
tures. The solution of a salt in a liquid, amt the 
liquefaction of two or more solid substances when 
mixed, are both examples of the change from the 
solid to the liquid state, accompanied by a lowering 
of temperature, unless this be neutralised by 
heat developed by some purely chemical action. 
The following table gives the composition of 
freezing mixtures commonly in use. The solid 
materials should he finely powdered and intimately 
mixed together in a vessel of low thermal con- 
ductivity. The firat column of the table gives the 
components in each mixture ; the second their 
relative proportions by weight ; in the third the 
resulting temperature (Centigrade) of the mixture, 
assuming that, with the exception of snow or ice, 
the temperature of the materials previous to mix- 
ture is 10° C. The fourth column gives the diminu- 
tion of temperature in degrees Centigrade : 


Relative 
proportloa 
by weight. 


Tempera* Diminution 
ture of of tempera* 


Water 11 i-. 

Ammonium nitrate I) 

Snow or pounded ice 51 

Coramon salt 2f " 

Snow or pounded ice 11 

Calcium chloride, crystals 2) " 

Animonium nitrate Ij 

Sodium carbonate 1 r 14’ 29’ 

Water iJ 

Sodium phosphate 271 

Ammonium nitrate 18 I pn» qo* 

Fuming nitrons acid, Sf . 

Water, i) 

Sodium sulphate 8} no. 

Hydrochloric acid 5) 

Snow 8i_ „n, 

Hydrochloric acid (at 0’ C.) 6f 

Such mixtures are only applicable ivhere a low 
temperature is required for a short space of time, 
and are of no use where a continuous process of 
refrigeration is necessaiy. For this latter purpose 
tlie low temperature produced by the expansion of 
gases and vapours is chiefly used, the principal 


substances employed being water, ether, ammonia, 
and carbon bisulphite. A full account of these 
processes, and of the apparatus connected with 
them, will be found under RefeigeeatioX'. Low 
temperatures are also obtained by the evaporation 
of a liquid, either under artificially’ diminished 
pressure, or where its vapour pressure is constantly 
small ; the energy’ necessary to effect the change of 
state being taken from the heat in the substance 
itself. The evaporation (and consequent cooling) 
of water Horn the surface of porous earthenware 
vessels, called water-coolers, is due to this principle. 
The same is tme of the formation of ice in .shallow 
lakes at night in tropical climates. 

The extremely low temperatures reached by 
Natterer and others, in their experiments on the 
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lifluefnction of gas, were obtained by a mixture 
of solid carlwnic anbydridc and etber ; or of solid 
nitrous oxide and carbon bisulphide. By such 
means the tempeiatnre of - 140° C., the lowest 
vet attained, was reached. See also Cold, Feost, 
Ice, Thek.mojietee, Water. 

FrciBcrti, an ancient city of Germany, the 
centre of administration for the Saxon mines, is 
situated on the northern slope of the Erzgebirge 
Mountains, at a railway junction, 20 miles SW. of 
Dresilen. The existing cathedral, built in the late 
Gothic style, on the site of an earlier one (burned 
in 1484), contains tombs of the Saxon electors of 
the Albertine line, and has a Romanesque portal 
called the Golden Gate. The town owes its origin 
to its silver-mines, discovered about the year 1163. 
Parts of the ancient walls and flanking towers still 
remain. At the school of mines, founded in 1765, 
the most famous institution of the kind in Europe, 
instruction is given in surveying, mining, the pre- 
paration of ores, geology, mineralogy, &c. It 
possesses a laboratory, a lihrarj', a collection of 
mining models, and mineialogical and geological 
coUeetions. The luiueral ores extracted near Frei- 
berg are silver, bismuth, nickel, cobalt, zinc, 
arsenic, &c., the mines giving employment to about 
6800 men. The manufactures consist nrincipally of 
gold and silver ware, wire, ciiemicals, machines, 
leather, and cigars. Founded in_ 1175, Freiberg 
suirerccl more than once in the Thirty Years’ War 
and the Seven Yeai-s’ War. Pop. (1875 ) 23,559; 
(1883) 27,200. 

Freiburg, or Fiueoueg, a canton of Switzer- 
land, bounded on the R. Jiud E. by Bern, and on 
the S. and W. by Y.aud and the Lake of NeuchOtel, 
with three enclaves in Yaud. Area, 044 sq. m. ; 
pop. (1880) 115,400, principally of French descent 
and Roman Catholics in religion. The official 
language is French, but all the laws and deci-ees 
binding on tlie whole canton are published in both 
French and German. The surface is hilly, the 
canton being invaded by offslioots of the Bomese 
Alps, which rise to upwards of 7000 feet in height. 
Tlic river Saanc or Sarine, a tributaiy of the 
Rhino, travei-ses almost the Avholc extent of tlie 
canton from its southern to its northein extremity. 
The country abounds in excellent meadows and 
naslnres, upon which are reared fine breeds of 
horses and cattle. Dairy -farming, especially cheese- 
making (Gruyere), is pursued with groat' success. 
The Ollier chief ])ursuits are agriculture, watch- 
making, and straw -plaitinm Timber, cheese, and 
cherry brandy are exporteil. Freiburg was received 
as a member of the Swiss confederation in 1481, 
and in 1848 a liberal constitution w.as established, 
but revised in a reactionary direction in 1857. It 
sends six members to the 'national council. — The 
capital is Freiburg, or Fribourg, on tlie Saane, 19 
miles bv rail SW. of Bern. The tornr is built in 
the valley and uj) the slojics of the hill to the edge 
of the precipice overhanging the river. The banks 
of the .Saanc (Sarine) are united by a suspension 
bridge, 870 feet long (see Biudge, vol. iL p. 445). 
The church of St Nicholas, a fine Gothic structure, 
begun in 1283, has one of the finest-toned orgjins 
in Europe, and a lofty belfiy. Pop. (1885) 11,840. 

FreJImrg in Brei.sgau, a town of Germany, 
in the grand-duchy of Baden, is situated on tbo 
we-teni edge of the Black Forest, 32 miles RRE. 
of Ravel. It is an opcn, _well-hnilt town ; tlie walls 
ami flitches with which it was fonneriy surrounded 
have been converted into promenades and \rno- 
yards. The catlicilral, one of the most beautiful 
and ]icrlect specimens of Gothic archilocture in 
Germany, cniciform in shape, .and built of red 
sandstone, avas began in 1122, but not completed 
till 1313. It' avcsiern ste.;plo, 381 feet high, is 


remarkable for its elegance and lightness. The 
univereity, avhich was founded in 1455, in ISSS had 
87 professors and teacliere and 884 students. Tlie 
chief manufactures are_ sewing silk, cotton and 
thread, buttons, artificial heads, chicorj', paper, 
parquetry, I'tc. Wine and timhor are the cliief 
articles of trade. Pop. (18G5) 19,085; (1885) 
41,310, of whom more than one-half are Protestants. 
Freiburg is the seat of a Catholic archbishop. 
Founded in 1091 by the Duke of Ziihringen, and 
created a town in 1115, Freiburg lias repeatedly 
ciianged masters ; twice it was given over to France 
(107^97 and 1744-48). It also played an cventfirl 
part in the Tliirty Years’ War. In 180G it fell to 
Baden ; and in 1848 the Baden rovolutiorrists were 
defeated here by the troops of the German con- 
federation. 

Freight is the reward paid to the owner of a 
ship for the carriage and safe delivery of goods. A 
jiersoti charterin',' a ship pays freight for the goods 
sent by it, and dead frerght in respect or any 
deficiency of cargo ; the terms of the n''reenion't 
arc fixed by the Chartcr-pavtY (q.v.). A person 
sending goods by a general slup pays freight far 
them ; and the contract takes the form of a hill of 
lading. So far as the rights of jiarties are not made 
the subjects of positive stipulation in the contract 
of affreightment, they are ascertained with reference 
to the usage of trade. Tlie earner’s duty is to have 
the ship readj' to start at the time appointed (wind 
and weather permitting), and to receive the goods 
and cany them to their destination ; having pev- 
fonned these duties, he has a lien on the goods and 
a right of action in case of non-payment of freight. 
The shipper’s duty is to liavc his goods forward in 
time. Freight is not usually payable unless tlie 
voyage is completed ; but it is sometiines prepaid, in 
whole or in part, at the risk of the sliipper. It was 
formerly held that the wages of the crow depended 
on the earning of freight by the ship; as Lord 
Stowcll expressed it, ‘freight was tho mother 
of wages.’ Tliis rule lias been finally sot aside by 
the ilerclmnt Sliipping Act, 1854. Even in case of 
siiipwreck a seaman may recover his wages; hut 
liis claim will bo barred it evidence can bo given to 
sliow that he failed to exert liiniBclf to the utmost 
to save the ship and cargo. The old rule is 
adhered to in America ; but it does not apply to 
the master, nor does it ajiply to seamen if freight 
lias been lost by the fault of tlic master or owneis. 
Ficight may he made the subject of iiisurance. See 
Carkier, Insurance. 

Frciligratli, Ferdinand, a poet of Germany, 
was bom nt Detmold, in the princijiality of Lijiiie, 
17th June 1810. Tlie favouratile reception accorilcd 
to his first collection of Poems in 1838 induced him 
to abandon commercial jmrsuits and devote liimsolf 
to litemturo. From this time onwartls lie lcd_ a 
very unsettled life. In tlie poctrj’ of tliis liis earlier 
penod it is the originality both of subject and of 
treatment, the oriental glow of the diction, tlie 
energy of the descri]>tion8, and the finish of form 
that have secured tlio poet fame. But about the 
year 1844 a gi'oat change came over the spirit oMii.'' 
writing. Freiligratli was drawn into tlic jiolitical 
contest of the period a.s a bold champion and siimcr 
of democratic opinions. Tho publication of his 
radical G/nn6c»s6c/.x)iJifiim(‘ConfeS!iion of Faith'), 
in the same year, compelled him to take refuge in 
Belgium. In 184G lie repaired to London, and, 
nltbougb two years later be celebrated the revo- 
Intionan’ inoveiiicnt in the jioenis Die Jln'olu- 
thn and Fcbruarkliingc, be was nei’ertlicle.vs in- 
cluded in the annic.>ity of March 19, and rcltirncd 
to Gcniianv, seltliiig nt Diis.veldorf, where be 
V'came tboleadcr of the democratic parlv. filiortly 
after, be was inipcnclied on neeounl of' bis poem, 
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Die, Todten an die Lebenden ( ‘ The Dead to the 
Living’), but after a celebrated trial acquitted, 
3d October 1848. Nevertheless, a second prosecu- 
tion in 1851 compelled him to flee once more, and 
he again took refuge in London. Nor did he return 
to Germany until 1868. His last years were spent 
at Stuttgart and Cannstatt, where he died ISth 
March 1876. In his later j-ears Freiligrath returned 
in some respects to the style of his first work, a 
decided contrast to the somewhat strained and 
artificial poems of his political period, chief amongst 
which are Qei Ira! (1846) and Neucre politiscke 
nnd sociale Gedichte (1851). The latest poems 
were published as Neue Gedichte (1876). Freili- 
giath is also memorable as a translator from the 
English, particularly by his renderings of Long- j 
fellow, Sfiake^eai'e, &c. The popularity of his | 
earliest book, Gedichte, is attested by its reaching ! 
a 43d edition in 1883. A complete edition of his 
works appeared at Stuttgart (6 vols. 1870 ; 5th ed. 
1886). See his Life by Schmidt- Weissenfels 
(1876), and Buchner (1881). 

Freischiltz (‘free-shot’), the name given to a 
legendary hunter and marksman who "ets a num- 
ber of bullets (Frcihugcln) from the devil, six of 
which always hit the mark, while the seventh is 
at the absolute disposal of the devil himself, who 
directs it at his pleasure. A northern variant 
makes the man a fowler who sells his soul to the 
devil for an unerring aim for seven years. For- 
tunately there is one condition — that the enemy 
should always be able to name the game being 
shot, and the fowler’s wife, seeing in this a way of 
escape for her unhappy husband, strips, tars, and 
feathers herself, and so outwits the devil to her 
•husband’s salvation. The story was first treated 
by Apel in the first part of his Gespensterhuch 
(1810), and was adapted by F. Kind for the opera, 
Der Freischutz (Fr. Roland des Bois), which the 
genius of Weber has riven to the world. See 
Grasse, Die Qnelle des Freischutz (Dresden, 1875). 

Freising, a town of Bavaria, on the Isar, 22 
miles NNE. of Munich by rail, witli 8850 inhabit- 
ants, and manufactures of threshing-machines and 
hand-mills, turf-cutting, and book-printing (since 
1495). The chief buildings are the beautiful cathe- 
dral (1160) and the former episcopal palace (now a 
theological seminary). Close by is an old Bene- 
dictine abbey (725-1803), now a royal model-fami, 
with schools of brewing and horticulture. The 
bishopric of Freising dated as far back as 724 A.p., 
and its bishops were made princes of the empire 
in the 17th century, their authority embracing an 
area of 320 sq. ni., with 27,000 inhabitants; the 
see was secularised in 1802. 

Freistadtl (Hung. Galgbcz), a market- town 
of Hungary, 40 miles NE. of Presburg by rail, on 
the Waag, opposite the fortress and prison of 
Leopoldstadt. Pop. 6409. 

Fr<Sjns, a small town in the French depart- 
ment of Var, a mile inland from the Mediterranean 
Sea, and 22 miles SW. of Cannes by rail. It was 
originally a colony from Marseilles, and was after- 
wards colonised anew by Julius Ciesar, and called 
Forum Julii ; here Agricola was bom. It has traces 
of a lighthouse, walls, an ampliitheatre (restored, 
1868-69 ), and other Roman remains. The ancient 
harbour, in which Augustus stationed the fleet of 
300 galleys which had been captured from Antony 
at Actium, has become silted up. Here, or rather 
at the new harbour of St Raphael, 1^ mile off, 
Napoleon landed on his return from Egypt in 
1799, and embarked for Elba in 1814. Pop. 2712. 

Frelinglinysen, Fkederick, an American 
statesman, gi'andson of a Dutch pastor who 
emigrated to New Jeisey in 1720, was bom in 1753, 
graduated at Princeton, and was admitted to the 


bar in 1774. He raised a corps of artillerj-, and 
teok part in the battles of Trenton and Monmouth 
Court-house; and he was a member of the Con- 
tinental Congress in 1778 and 1782-83, and a United 
States senator in 1/93—96. In 1794 he was made a 
major-general of militia. He died in 1804.— His 
second son, Theodore, was bom in 1787, gi'aduated 
at Princeton in 1804, and practised law in Newark, 
where he became state attorney-general. In the 
United States senate ( 1829-35 ) his speeches earned 
him the title of ‘the Christian statesman.’ He 
became chancellor of the univei-sity of New York 
in 1839, and in 1844 was nominated by the Whig 
party for the vice-presidency of the United States” 
on the same ticket with Hemy Clay. In 1850 he 
was chosen president of Rutgers College, New 
Branswick, where he died in 1861.— His nephew, 
Frederick Theodore, bom in 1817, graduated 
at Rutgers in 1836, and succeeded in 1839 to his 
uncle’s practice. He was attorney -general of New 
Jei-sey in 1861-66, and in 1866-69 and 1871-77 he 
sat in the United States senate, where he carried 
a bill against pol 5 'gamy, and had charge of Charles 
Sumner’s civil-rights bill. He was secretaiy of 
state in Arthur’s cabinet, 1881-85, and retired from 
office exhausted by his labours, to die at Newark, 
20th May 1885. 

Fremantle, the principal seaport of Western 
Australia, at the mouth of the Swan River, 12 
miles SW. of Perth by rail. Its chief building is 
the town-hall, erected at a cost of £12,000. A 
series of extensive works have been undertaken for 
the improvement of the harbour, which is some- 
what exposed, especially on the north side. The 
town was named after Captain Freemantle of 
H.M.S. Challenger (1829). Pop. about 5000. 

Fremont, capital of Sandusky county, Ohio, at 
the head of navigation on the Sandusky River, 30 
miles SE. of Toledo bj’ rail, with manufactures of 
flour, iron, lime, and fai-ming-machinery. Pop. 
(1880 ) 8446. 

Frdmont, John Charles, an American ex- 
plorer, was bom at Savannah, Georgia, Januaiy 21, 
1813, the son of a Frenchman and a Virginian lady. 
In 1835 lie was appointed professor of mathematics 
in the navy, but soon turned his attention to civil- 
engineering, and was employed in surveys under 
the topographical corps, in which he received a 
commission in 1838. In 1842 he explored the South 
Pass of the Rocky Mountains, under government 
authority, and demonstrated the feasibility of an 
overland route between the two sides of the con- 
tinent. The highest peak of the Wind River 
Mountains (13,570 feet above the sea), which he 
ascended in August, is now called Fremont’s Peak. 
His report of the expedition attracted much atten- 
tion. In 1843 he again crossed the South Pass, ex- 
plored the Great Salt Lake, and advanced as far as 
Fort Vancouver, near the mouth of the Columbia 
River. On his return, in the following winter, 
he encountered great sufferings from cold and 
hunger, and was compelled to force a passage over 
the snow-covered mountains into California, which 
he accomplished in forty days, reaching the Sacra- 
mento in March, with his men almost reduced to 
skeletons. He returned to Kansas in July, and the 
remainder of the year was taken up in preparing 
iiis report. He was brevetted captain in Januaiy 
1845, and in the spring of the same year sot out on 
a third expedition to explore the watershed between 
the hUssissippi and Pacific. During the war with 
Mexico he cleared the northern part of California 
of Mexican troops, but became involved in a dis- 
pute between two of his superior officers in regard 
to the right of command in California, which led to 
his trial by court-martial, when he was sentenced 
to be dismissed from the service. The president 
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remitted the penalty, hut Fremont resigned liis 
commission. In 1S4S he started upon a fourth 
expedition, at his own expense, along the upper 
waters of the Rio Grande ; hut, the guide having 
lost his way among the snows of the great Sierra, 
the survivors — only two-thirds of the party — were 
compelled to return to Santa F6, after nnspewhahle 
sulferings, in which tliey had heen even driven to 
cannihalism to support life. In 1849, however, he 
succeeded in re.aching California, where ho settled, 
and in the following year took his seat as senator 
for the newly-ndniitted state. In 1850, also, he re- 
ceived a gold medal from the king of Prussia, .and 
the ‘ founder’s medal ’ of the Royal GeoCT.aplucal 
Society of London, while tlie Geographical Society 
of Berlin made him an honor-ary memher. In 1853 
he conducted a fifth expedition along the route of 
the fourth. In 1850 he was the Republican and 
anti-slaverj’ c.andidate for the presidency, hut was 
defeated hy Buchanan ; in 1804 he w.os .again nomi- 
nated hy a section of the party, hut -withdrew in 
favour of Lincoln, ‘to prevent the election of the 
Democratic c.andid.ate.’ In 1801-02 he was em- 
ployed in the regular army, with the commission of 
maior-gencr.al, out he resigned rather than seta’e 
under General Pope. In 1873 the French govern- 
ment sentenced him hy default to fine and imprison- 
ment for frjiud hi connection with his scheme 
for a southern railway to the Pacific, although he 
appears free from any real responsibility for the 
misstatements on which the action was based. 
Fr6mont was governor of Arizona in 1878-82,_and 
lias published, besides accounts of his explorations. 
Memoirs of my Life (New York, 1880). See also 
his wife’s iiourciitrs of my Times (Boston, 1887). 
French Bcniis. See Bnax. 

French IScrrics, AvIc.^’ON BnniuES, Per- 
sian Bi:rti!iE.s, or YEi-Lotv Berries (Fr. Grahics 
cV Avignon), small hen-ies, the fniit of certain 
species of Buckthorn (q.v.), hut princip.ally of the 
Vcllow-herried Bucktliorn (Rheanntis infcctorius], 
which were fonncrly largely imported from the 
Ijcvant and southern France ns a yellow dye ; 
being fugitive, however, this dyestulf h.as verj' 
much given jilace to that of mineral dyes. 

French Honeysuckle (Hedysarum corona- 
rium), a beautiful leguminous biennial, only seen 
in flower-gardens in northern Europe, but pretty 
extensively cultivated in It.aU’, the Balearic Isles, 
Sec., as gi'cen fodder or for hay. The genus Hedy- 
panim contains many species, extensively diffused 
over the warmer parts of the world. A few are 
found in cold regions, ns II. alpinum of the Alps 
or II. fruticosum in Siberia Tlie hast of II. /ago- 
podioidcs of the East Indies yields .a textile fibre. 

French Polishiiig, the name given to the 
iisu.al meUtod of iiolishing furniture. Simple var- 
nishing with copal or mastic varnisli, put on with 
a brush, produces a comparatively uneven surface, 
which soon wears oil' with friction. A French- 
jioli-dicd surface, on the other hand, is be.autifnlly 
smooth, glossy, and very durable if occa.sionally 
rubbed over with ordinary fitrnilure paste. The 
liroeess consists in rubbing the ‘polish,’ which 
chiefly consists of shell-lac dissolved’ in alcohol 
( methylated siurit ), well into the pores of the wooil. 
After it has mien left for a night to harden, the 
surface is next nibbed over with sand-jmper. These 
operations arc rojicated sevenil times, but the wood 
finally receives two rnbhings with the polisli only. 
The ptuls or rubbers used arc cither of flannel or 
cotton wool, covered with thin c.alico dipped in 
lirisi-ed-oil. An ‘eggshell’ finish is given to the 
Furface either by nibbing over the onlinarv French- 
polisbcd surface with pumice «ml linseod-oil, or bv 
%1'b'iig the polishing solution in a thin state. 
Llrtiny, satinwood, and Spani-h mahogany arc 
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more easily polished than oak, Anieric.an walnut, 
or rosewood. Neither vessels containing hot water 
nor bottles of perfumes made up with alcohol should 


good receipt is 14 lb. shell-lac, 1 oz. mastic, 2 oz. 

” 1 _S_. ^ H a .ii 


For li^lit-coloured -woods the polish should ho made 
of white shell-lac. See Fabrication of Varnis/ics, 
Lacquers, itc., by Erwin Andres (trans. by Brannt, 
Phila, and Lond. 1882). 

French River, a stre<am of Ontario, empties 
Lake Nipissinginto Lake Huron, entering Georgian 
Baj% after a r.apid coui-se of 60 miles. 

Frerc, Sir Henry Bartle Edward, English 
diplomatist and administrator, was boni in 4Ynlos, 
29th March 1815, and educated at Hailey bury Col- 
lege for the Indian Civil Service, which he entered 
in 1833. After distinguishing himself ns an admin- 
istrator in Mahr,atta, he bec.ame British Resident 
at Satt.ara in 1847, and three years later cliief-com- 
niissioncr of Sind. There he began a series of use- 
ful works in the opening up of routes of communi- 
c.ation, the cutting of canals, and the construction 
of a harbour at Ivurrachee. This work was inter- 
rupted by the Mutiny. IVhen the troubles began 
B.artle Frere's firet step was to occupy the fortress 
of Moiiltan, in consequence of which ho w.as ablo 
not only to keep his own province in subjection, 
but also to send help to his colleagues in the 


and nominated a member of the Indian Council in 
London. Five ye,ai-s after his return home he w.as 
sent out to Zanzib.ar as a speci.al commissioucr to 
inquire into the slave-trade, and signed a treaty 
with the sultan abolishin" the traffic in slaves witli 
the interior of Africa. In 1877 he was appointed 
governor of the Cape and Higli Commissioner for 
the settlement of aifaire in South Africa. It lyns 
intended that ho should carry' out the confederation 
of the South African colonies, but his pui-poso was 
frustrated by the action of the Boers and by the 
wai-s against the Kailii-s (1877-78) .and the Zulus 
(1878-79). Respecting the justifiableness of this 
last w.ar, and Sir Bartle Freie’s treatment of the 
Zulu king, Cetewayo, there existed considerable 
dilTcrcnce of opinion amongst English statesmen 
and others convei-sant with the questions at issue. 
Recalled by the government in 1880, Sir Bartle 
devoted _ himself during the next four years to 
the duties entailed upon him by his position ns 
president of various learned societies (amongst 
others the Royal Asiatic and the Royal Geograph- 
ical), and to the promotion of missionary work. _Ho 
published several work's on Indian and African 
subjects. He tlied at AVimbledon, 29lh May 1884. 
On 5th June 1888 the Prince of \Vales unveiled a 
monument to him on the Thames Embankment. 

Frerc, John IIookiiam, the translator of Aris- 
tophanes, was liorn of a good Suflolk faniilv, in 
London, 21st May 1769, and was educated at Eton 
and Cains College, Cambridge. IIc next entered 
the foreign office under Lord Grenville, and in 1796 
he was returned for the Coniish pocket-borough of 
Looc. Along with his old schoolfellow Canning ho 
g.ave steady support to Pitt’s government, and con- 
tributed to' i\\c Anii-Jacolin. His chief jiiece was 
The Lores of the Triannlrs, a panidy on Darwiti’s 
Loves of the Plants, but he had a share with Canning 
in The Kcrdy Knife-grinder. Undcr-secrefary for 
Foreign Afl’a’irs (1799), ho was nppointcil envoy to 
Lislmn (1800), and (hen tv.-icc minister to Sp.ain 
(1802 and ISOS), where his position was one of 
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extreme difficulty. He was recalled after the 
retreat to Coranna, and, renouncing public life, 
retired in 1821' to Malta, although he was offered 
the embassy to St Petersburg and twice the honour 
of a peerage. Here he devoted liimself to the study 
of Greek, Hebrew, and Maltese, was famous for his 
hospitality, and died 7th January 1841. Frere’s 
clever mock-heroic poem entitled Prospectus and 
Sjjcctmen of an intended National Work by William 
andBobert Whistlecraft, of Stoivmarket, in Suffolk, 
Harness and Collar Makers, &c. ( 1817 ), suggested 
its ottavarima to Byron for hisBeppo; butliis fame 
rests securest on his admirable translations of the 
Acharnians, the Knights, the Birds, and the Frogs 
of Aristophanes. These are themselves works of 
genius, and remain without a rival in English, yet 
were privately printed, and only made public by 
Sir G. Comewall Lewis in the Classical Museum 
for 1847. Frere’s works, with a memoir, were 
published in 1871 by his nephews, W. E. and Su- 
Bartle Frere. 

Frfere, Pierre !6douard, figure-painter, was 
born in Paris, 10th January 1819. He studied 
under Delaroche, but speedily turned his attention 
to the rendering of hum ole life, and especially to the 
portrayal of cottage children. His woriis are usually 
small in size, painted witli extreme care and 
accuracy, and characterised by the greatest sweet- 
ness and purity of feeling. He firet e.xliibited in 
the Salon of 1843, and Ins works have frequently 
been on view in London. His ‘Student,’ ‘Luncheon,’ 
‘Sempstress,’ ‘Prayer,’ and ‘The Gleaner Boy,’ 
Avhen they were exhibited in the French Galleiy in 
1857 and 1858, won the most enthusiastic praise 
from Mr Ruskin, who pronounced that their painter 
united ‘the depth of Wordsworth, the gi'ace of 
Reynolds, and the holiness of Angelico.’ In 1855 
he became a Knight of the Legion of Honour. He 
died at Foouen, 23d May 1886. 

Fr6ron, Flie Catherine, French writer, bom 
in 1718 at Quimper, was a professor in the College 
Louis le Grand, and died 10th March 1776 at 
Paris. He wrote in defence of church and king 
against the Encyclop5distes, especially Voltaire, 
udio, stung by these attacks, retaliated by ridiculing 
his advereary in the drama L’Peossaise ( 1760). 

Fresco. Fresco-painting is the art of painting 
with coloure, consisting chiefly of natural earths, 
upon walls covered with damp, freshly laid plaster. 
The art of painting upon plaster surfaces is of great 
antiquity. The sides of the Etruscan tombs were 
coated with lime and decorated in this manner; 
the same method was employed in Egypt and in 
many of the mural paintings of Pompeii ; and the 
process was continued by the early Italian painters, 
and is that known as sccco or fresco sccco. It is 
described as follows in a treatise upon painting by 
the monk known as Theophilus, a work certainly 
written before the close of the 12th centuiy : 

‘ When figures or other objects are drawn on a dry 
wall, the surface should be first sprinkled with 
water till it is quite moist. While the wall is in 
this state, tlie coloui-s are to be applied, all the tints 
being mixed with lime, and drying as the wall dries, 
in order that they niaj' adhere.’ The method is 
still in general use in Italy and in Munich, for the 
production of both exterior and interior decoration. 
In modern practice lime and fine sand are used 
for the final coating of plaster, which is allowed to 
dry thoroughly, and then smoothed by the appli- 
cation of pumice-stone. On the evening before 
the painter is to begin his work the surface is 
thoroughly damped udth water in which a little 
lime has been dissolved, and the process is again 
repeated next morning. The colours are the same 
as those used in true fresco-painting, which we 
next describe; but fresco sccco possesses this advan- 


tage over true fresco, that the artist can le.ave his 
work at any point, and, having simplj' redamped 
the wall, again resume it. Tlie sccco process Ls 
excellently adapted for rough decorative work, and 
IS ^ dm-able as trae fresco ; but it is less suited for 
delicate and refined artistic productions. 

True fresco, the buon fresco of the Italians, did 
not come into use till about the close of the 14th 
century ; and the subjects from Genesis by Pietro 
d Orvieto, in the Campo Santo, Pisa, to which the 
date of 1390 has been assigned, are regarded as the 
earliest e.xtant works in the method. In true fresco 
the plaster is laid fresh and damp every morning on 
the wall. Upon this surface the artist places his 
full-sized_ outline cartoon, and transfers its forms, 
by pouncing or by tracing with the blunted point 
of a stjde, to the moist plaster. He then proceeds 
to fill in tlie outlines of his design with the bnisli, 
guided by a small coloured study which he has pre- 
riously prepared. At the close of his day’s work 
the portions of the plaster ground which he has not 
covered are carefully scraped away, and before tlie 
painting is resumed a fresh surface is laid. Care is 
taken that the lines of junction in the plaster shall 
occur in the shadows, or coincide with the contours 
of the figures, so that thej' may not unduly attract 
attention ; and the frequent occuiTence of such 
joinings in a mural painting is one of the most 
obvious tests of its having been executed in true 
fresco. As he can use only such colours as resist 
the decomposing action of lime, the palette of the 
fresco-painter is far more restricted in range than 
that of the painter in oils. His white is simply 
a_ finely-prepared lime ; his yellows, the ochres ; 
his reds, the ochres bunied, with cinabrese and 
sinonia, both earths ; his green, terra vert ; his 
black, lampblack and charcoal ; his blue, ultra- 
marine and cobalt : and in the application of these 
he is obliged to make allowance for them becoming 
paler in tone as the ground of plaster dries. He 
■ must also work lightly, so as not to injure his 
surface, and avoid retoucliing as far as possible, 
as only a certain proportion of moist colour can be 
property incoi'poraten by the plaster, and if tliis 
proportion is exceeded the pigments remain unfixed 
upon the surface. When properly applied the 
colours enter into complete conibination with the 
lime of the plaster. Thus, a painting in fresco can 
be washed without injuiy ; and ivith ordinaiy care, 
in a southern climate and upon a properly built 
wall, the process is a verj' permanent one. 

In the fine arts generally, the material conditions 
of the process employed have the_ most powerful 
effect upon the temper of the artist; and in the 
imitative arts they go far to determine the par- 
ticular qualities of visible things which the artist 
shall be inevitably led to emphasise. This is 
especially the case in regard to the process which 
we are considering. 'Tlie rapidity of handling 
necessary in fresco-painting upon a damp siirface 
of fresh plaster, and the practical impossibility of 
coiTection except by the summarj' method of_ cut- 
ting away the faulty portion and relaying it with a 
new plaster ground, necessitated the clearest appre- 
hension on the part of the p.iinter of what Jie 
meant to perWm, and was as stringent a discipline 
as could well be imagined in certainty and decision 
of handling. Again, the process rendered impos- 
.sible any tririal pnesse of mere imitative dexterity. 
Reproduction of the niceties of texture, for instance, 
a legitimate enough aim for the _ oil-painter of 
cabinet-sized subjects, and one which his proce.ss 
enabled him to attain, was beyond the scope of the 
fresco-painter’s method ; who was accordingly led to 
concentrate his attention upon other things — upon 
nobility of design, dignity of grouping, expressive- 
ness of gesture and countenance — m fact, upon the 
verj' qualities proper to that class of monumental 
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mnml work for Avliich fresco was employed in Italy. 
Further, his process led him to seek for colour 
ratlier than for chiar-oscuro ; and the restriction 
of his palette to a comparatively few pigments, 
and tliese mainly natural earths, tended towards 
that simplicity and pure harmony of colourin" 
proper to paintings covering large surfaces and 
emploved as an architectural adjunct — a result 
facilitated by the softening influence of the lime 
with which the colours combined, and by the fine, 
dead, lustreless surface of the plaster ground. 

Fresco-painting was accordingly the chosen 
mctliod by which the greatest Italian niastera 
expressed, upon the walls of cathedral and council- 
room, their deepest coneeptions of religion and 
polity. Giotto employed it in the Arena Chapel of 
Padua and the church of St Francis at Assisi; 
Orcagna in the church of S. Jlaria Novella, Fra 
Angelico in the Convent of St Mark, Masaccio 
in the Brancacci Cliapel of the Carmine, Gozzoli 
in the Riccardi Cliapel, at Florence; _ Penigino 
in the Sala del Camhio of his native city ; 
Luini in the churches _ of Jlilan, Lug.ano, and 
Saronno ; Pinturicchio in the cathedral library of 
Siena ; Con'cggio in the cathedral of Parma ; 
Raphael in the Vatican : and when Michael Angelo 
was directed by Pope Paul III. to paint jiis ‘Last 
Judgment’ in the Sistiiie Chapel in oils, instead of 
in fresco as at first agi’eed on, he protested that 
oil.paintiii" was an art for women and indolent 
persons, that fresco was the art for men and 
painters, and was allowed to have his way. The 
celebrated ‘ Last Sujiper’ of Leonardo at Jlilan is a 
mural painting in oils, not fresco ; and the method 
used, combined with the fact that the production 
of the work extended over a period of years, 
and that the faulty masonry of the wall aflbrded 
insiillicicnt protection against damp, accounts for 
the ruined state in which the subject now exists. 

iVliilo, however, the qualities which we have 
indicated above are those peculiar to fresco- 
painting executed on newly-laid plaster, and are 
characteristic of works substantially carried out in 
this method, it is seldom that we find the process 
employed in its absolute purity, entirely unsupplc- 
mented by other modes of e.xecution. From the 
earliest times the Italian painters have been unable 
to resist the temptation of adding more of detail 
and enrichincnt than the rapidity of true fresco 
rendered possible. In a greater or less degree they 
all retouched their frescoes with distemper colour, 
in which pigments were mixed with a vehicle of 
aljmmcn and yoke of egg, with fig-tree juice, and 
with gum trapicanth, and applied at leisure, after 
the plaster iiad become dry — a practice which 
tended to lessen the permanence ot the work. In 
the treatise on painting by Cennini (1*137) it is 
stated that distemper was alway.s ttsed in the 
com|)letion of frescoes ; and these retouchings arc 
styled a sccco by Vasari, a phrase to be distin- 
pnislicd from the fresco sccco already described. 
I'iic works of Itlasaccio may be taken as ex- 
ainriles of paintings executed in what is practi- 
e.ally true_ fresco with _ little rctouchin"; while 
I’inturicchio's subjects in the cathedral library at 
Siena show the largest introduction of distemper, 
further heightened liy gilding. 

In modern times the proce.s-'Cs of fresco were 
introduced into Germany by Cornelius, Overbeck, 
Veit, and I'. AV. Sclmilow, who had leanicd the art 
nt Rome, and had tiicre decorateil the Casa Bar- 
toldi, the palace of the cons\il-general of I’nissia; 
and much work of the kind was executed in tlic 
north by these painters, J. ,‘solinorr, and Kaullmeli. 

In Hnglnnd an cflort was made to found a 
national seliool of mural art hy the appointment 
of a Boyn! CommLs-,ion fi»r the’ decoration of the 
new llonse.s of Parliament nt AVestminstcr. A 


report was prepared embodying mnch valuahlo 
iiitonnation regarding the vnnous processes of 
fresco ; cartoon cpnipetitions were held for the 
purpose of selecting painters capable of historic 
art; and Dyce, Armita"e (wlio had aided Dela- 
roclic in his great mural painting in oils on the 
Efniicydc in the Palais des Beaux-arts, Paris), 
AA’'atts, Cope, and other prominent paintere received 
commissions for frescoes ; hut tlie scheme was never 
carried out in its entirety. Tlie great momunental 
works bj' Maclise in tlie Houses of Parliament, 
‘The Interview of AA’ellington and Bliicher after 
AA’'aterloo ’ and ‘ Tlic Death of Nelson,’ were carried 
out in stereochromic or ‘ water-glass ’ painting, in- 
vented by Dr J. R. Fuchs (see Glass, Soluble), 
in wliicli a painting executed in fresco sccco was 
protected bj’ the application of a solution of silica 
and potass. But, though manj’ interesting experi- 
ments liave been made, no school of fresco-paintere 
has yet been formed in England. England’s moist 
climate, and especially the vitiated atmosphere of 
London, seems almost inevitably fatal to the ner- 
manency of works executed in fresco ; and wliile 
subjects painted by G. F. AA’’atts many 5 ’eare ago, 
on the walls of a villa near Florence, are still un- 
injured, liis frescoes, produced bv exactly the same 
process, at AA’cstininster and in jLincoln’s Inn bear 
inarlced signs of deterioration. Sec CARTOON, Dis- 
temper, Painting, Mural Decoration. 

Frcsli-Avafcr Herring. See Coregonus. 

Fresnel, Augustin Jean, French physicist, 
born at Broglie, Eure, lOtli May 17S8. _ He clioso 
the profession of engineer, finally becoming head of 
the department of public works ’( won ct aimissiai] 
at Palis. He died at Villc d’Avvay, near Paris, 
14tli July 1827. In 1825 he was elected a Fellow 
of the Royal Society of London. His claim to 
notice rests upon his optical investigations, which 
contributed materially to the establishment of the 
undnlatoiy’ theory of light. His discoveries are 
connected chiefly with the properties of polarised 
light, and with the theories of the intcrferenco 
and diflraction of light. He invented the com- 
pound lightlionse lenses which bear _ his name. 
The French goveninicut published his collected 
works (3 vols. 1866-70). 

Frcsnillo, a mining town of the Mexican state 
Zacatcc.os, lies 7200 feet above sea-level, nt the 
foot of the argentiferous Cerro dc Proafio, and has 
amalgamation works, &c. Pop. 15,000. 

Fret, a figure in Heraldry, resembling two 
narrow bendlets dexter ami sinister interlaced 


with a mascle. AA’hen six, eight, or more pieces 
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are represented crossing and interlacing like lattice- 
work, tlie hliiold is said to he fietty. 

Frcniid, AATliielm, Gennan philologist, born 
of Jewish parents, ‘i7th January 1806, at Kempen 
in I’osen. Having studied nt llcrlin and Breslau 
{182-1-2S), lie t.anght at Breslau, Ilin-chhcrg 
(1813-51), mill Glciwitz (1855-70), and ilnally 
settled down nt Breslau to a life of litcrmy activity. 
His jirincipal work is a ]i'i>rlcrliw‘h <lcr Utkimehen 
Spraehr yi yols. Loip. 18J1-15), on wliicli the liest- 
known English-lAitin dictionaries (Andrtnvs, Lewis 
and .Sliort, iVc.) are hasod. Besides this he has 
written a nninher of schoobhoolcf-, especially on 
the Greek and Roman classics, and some on 
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philology, as IFje stiidiert man Philologie? (5tli 
ed. Leip. 1885), and Grimdziige der pliilologischen 
Wissemchaften (3d ed. 1885 et scq.). 

Freycinet, Charles Louis de Saulces de, 
French statesman, bora at Foix in 1828, was an 
engineer of note when the Franco-Prussian war 
broke out. In October 1870 Gambetta appointed 
him his subordinate in the war department; his 
'conduct as such he has himself described in La 
Gncrrc en Province pendant la siige rfcP«ris(1871). 
Elected to the senate in 1876, he became minister 
of Public AVorks in 1877, and premier in 1879, with 
the portfolio of foreign affaire. He resigned in 
1880, but formed a ministiy again in 1882 and 
1886 ; and m 1889 he became minister of War 
under M. Tirard. He has published several works 
on engineering, sanitation, &c., and in 1878 was 
elected a member of the Academy of Sciences. 

Freyja, in Scandinavian Mythology, the goddess 
of love, who dispenses all joys, delights, and 
pleasures. She was wont to drive out in a chariot 
drawn by two cats. She claimed one-half of those 
slain in battle. She wept golden tears for her 
husband, who had travelled into distant countries. 
This goddess was particularly worshipped in Swe- 
den. Freyja gave her name as the general desig- 
nation for all women of rank and wealth in medieval 
times (froinca = frau). See Frigga. 

Freyr, in northern Mythology, the son of Njord, 
of the dynasty of the Vanagods, was adopted irith 
his father among the riSsir. He presided over rain 
and sunshine, and bestowed good harvests, peace, 
and wealth. His wife was Gerda, daughter of the 
giant Gymer, and Freyr’s wooing fonns one of the 
most beautiful episodes in northern mythology. 
He was held in especial veneration by the Swedes, 
his principal temple being at Upsala. His festival 
was celebrated at Christmas (Yule-tide). 

Freytag, Georg Wilhelji Friedrich, Orient- 
alist, was born at Luneburg in 1788, and from 
Gdttingen proceeded to Paris, where he became 
a pupil of Silvestre de Sacy. Under him he con- 
tinued the study of Arabic, Pereian, and Turkish, 
until he was called to the ch.air of Oriental Lan- 
guages at Bonn in 1819. He died there, 16th 
November 1861. His reputation rests on his Lex- 
icon Arabico-Latinum (4 vols. 1830-37), and his 
works on Arabic literature and history, as edi- 
tions of Lokman’s Fables (1823), Hamfisa’s Odes 
(1828-52), and Ibn Arabshah’s FaAzYici al-Kholefa 
(1832-52), Carmen Arabicum (1830), Christomathia 
Arabica (1834), Arabum Proverbia and 

Selecta ex Historia Halebi (1819). 

Freytag, Gustav, German novelist and play- 
wright, was born 13th July 1816, at Kreuxburg, in 
Silesia, studied at Breslau and Berlin, and from 
1839 till 1847 was a privat-docent of German lan- 
guage and literature in the former university. 
Afterwards he lived successively at Dresden, at 
Leipzig and in the neighbourhood of Gotha, and 
(since 1879) at Wiesbaden. A deputy to the North 
German Diet, he served in the French campaign 
(1870), and in 1854 was created a hofrath, in 1886 a 
gclieimrath, of Coburg-Gotha. His comedies and 
other plays — Die Valentine ( 1846), Die Journalist en 
(1853), &c. — proved brilliant successes both on and 
off the stage ; but his greatest achievement in liter- 
ature is undoubtedly Soil und Habcn ( 1855 ; 30th 
ed. 1885), a realistic novel of German commercial 
life, which was translated into English under the 
title of Debit and Credit (1858). It was followed, 
but not surpassed or even equalled, by Die Ver- 
lorne Handschrift (1864; Eng., The Lost Blanu- 
script, 1865), and the series (1872-81) called Die 
Ahnen (Our A?iCMtors), which includes Tngo und 
Ingraban, Das Ncstder Zaunkonige, Die Briidcr voin 
Deutschen Hause, Markus Kb nig, Die Geschxcistcr, 


and Aus eincr kleinen Stadt. All these, with 
his poems, his sketches of German life, past and 
present, and an autobiography, are comprised in the 
collected edition of his works, published at Leipzig 
since 1886. See Alberti, Gustav Freytag (1885). 

Friar, a name common to the members of cer- 
tain religious ordere in the Roman Catholic Church, 
and generally employed in contradistinction to the 
name Monk and Regular Clerk. The name friar, 
although from its etymology (frire, ‘ brother ’ ) it be- 
longs to the members of all religious brotherhoods, 
yet has come to be reserved almost exclusively for 
the brethren of the Mendicant orders ; who at their 
institution stood to the old established orders as 
poor to rich, nide to cultivated, popular to aristo- 
cratic, the ascetic and self-denying to the compara- 
tively leisured and comfortable. It is applied 
chiefly to the four great orders, Dominicans, Fran- 
ciscans, Augustinians, Carmelites, and later to the 
Trinitarians and Servites, and to the various 
branches of these orders. The Franciscans were 
properly denominated ‘ Friare Minor’ (Fratres 
minores). The Dominicans received, in contrast, 
the title ‘Friars Major,’ which, however, was per- 
haps rather a sobriquet than a serious name. From 
the colour or other peculiarity of their habit, the 


Franciscans were popularly called Grey Friai'S ; the 
Black Friars were Dominicans ; the White Friare 
were the Carmelites ; Austin Friars were the 
Augustinians ; and the Crutched or Crouched Friars 
was the name given to the Trinitarians, from the 
cross which was embroidered upon their habit 
( Cruciati, ‘ crossed ’ ). In the Mendicant ordere the 
friare in priest’s ordere are styled ‘father,’ the 
other members simply ‘brother.’ See the articles 
on the several Mendicant ordere, also Monachism ; 
and Jessopp, The Coming of the Friars (1888). 

Friars’ Balsam. See Benzoin. 

Fribourg. See Freiburg. 

Friction (Lat., ‘rubbing;’ Vr. frottement). _ In 
the science of Mechanism as well as in practical 
engineering one of the two main hindrances to 
motion and work is the tangential reaction between 
the pieces of a machine when one slides or rolls 
upon another. Since no surface is absolutely 
smooth, any two bodies in contact produce a mutual 
resistance to relative motion at all the points where 
they touch, and some measurement of this obstnict- 
in" force is of the first importance in certain practi- 
cal problems. A recent theory is that frictional 
resistance is due to the development of electricity 
over the area of contact. 

Statically, friction is a force acting in the tangent 
plane of two bodies, when one slides or rolls upon 
another, and always in a direction opposite to that 


in which the moring body tends. The laws of the 
action of this resistance were investigated in 1781 
by Coulomb at Rochefort, and more fully illustrated 
in 1830-34 by Morin at Metz, but the conclusions 
reached by deorge Rennie’s experiments are of still 
greater importance in practical mechanism. 

The general results established as to friction are — 
( 1 ) It does not depend upon the extent of the sur- 
face in contact, but upon the pressure exerted 
between the touching bodies ; (2) it does not depend 
upon the rate of relative motion of the rarfaces, 
except in certain extreme cases; (3) statical fric- 
tion — i.e. for the state bordering on motion— is 
increased if the surfaces have for a certain time 
remained in contact; (4) the energy which seems 
lost, owing to friction, develops heat or electricity ; 
(5) the lighter the normal pressure between two 
pieces of a machine, the finer and more fluid should 
oe the unguents applied to reduce the_ friction ; (6) 
in rolling friction, and especially carriage traction, 
the resistance is inversely as the radius of the wheel 
or roller. 
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FRICTION 


A main object of all tlie experiments was to obtain 
that measure of the force of friction which Ls called 
its coefficient. If IM ( fie. 1 ) represents a block of oak 
resting on an elm plank, AB, then when the plank 
is raised till M is just on the point of sliding down 


o 



the inclined plane the fraction VS is called the ‘ eo- 
efficient of friction for oak on elm,’ 60 being the 
length of the base, and 19 tlie perpendicular or ver- 
tical at its extremity. Tims, the angle A is called 
the angle of friction, and tan A ( = VS) is another 
name for the coefficient of friction. That fraction 
is easily shown to be the i-atio of the resistance to 
the normal pressure between the surfaces in con- 
tact. 

Statical friction or adhesion must manifestly v.ary 
according to the quality of the surfaces in contact. 
In some woods, when smoothed by nibbing, the 
coefficient of friction is reduced from V to J ; and 
when the surfaces are smeared with oil, grease, or 
other lubricant the adhesion is not only greatly 
diminished, but is aficctcd so long as any trace of 
unctuous matter remains. If wood rests motionless 
on wood for 100 seconds, the adhesion is greater 
than after resting only 20 seconds ; but after about 
two minutes the coefficient is not increased by 
continuing the contact. 

■\Vhcn once the adhesion is overcome, the friction 
is sensibly diininished during motion, as is shown 
by the following coefficients selected from Morin’s 
tables : 


fiarfacfj In ConUct, AUliwIon, 

'R'ood on ^vood, ilry *50 

II (I foaiwl *20 

M If CTTased *19 

Wood on metal, Urj* ’00 

If If preased.. *03 

Jlctal on metal, dry *13 

ti 11 oiled... *12 


Frlctltm 
during motion. 
*30 

*14 

•or 

*42 

*45 

•18 

•07 


The coefficient of friction was determined by 
George Bonnie for all ordinarj’ bodies with various 
details. Tlie following are some of liLs results for 
kinetic friction : 


Blfcl on Ice "OH 

Ice on Icc -023 

HartlwooJ on hardwood ... ’13 

liras? on wronsht-iron USj 

Yellow dc.al on deal -35 


Soft steel on soft steel "HC 

Leather on iron '25 

Granite on granite -30 


Sand-stonc on sandstone... '30 
Woollen cloth on cloth.... ’43 


The following table gives not only the coefficient 


of certain selected substances, but also their angle 
of friction as already defined : 


Barfaets In Contact. 

Friction. 

An^lc. 

Wronglit-iron on brass 

•17 

9’ 

sy 

Steel on cast-iron 

•20 

ir 

Iff 

Marble (polished) on marble 

•16 

9* 

G' 

Bird) on birch 

•ct 


-SS' 

Wrought'iron on oah 

•C2 

sr 

4r 

,i 11 elm 

•25 

14* 

5* 


It should be noted that, tliongb technically pre- 
judicial to the work of machines, friction plaj-s an 
important and useful part in practical mechanics 
as well as ordinarj- life. It is nccessarj-, e.g., not 
only to enable a man to walk, but for'tlic action 
of the driving-wheel of 
everj- locomotive; and is 
essential to the ntilitj- 
of all nails, screws, and 
wedges, as well as rail- 
waj--brake.s, &c. In the 
important case of a strap 
round a dnim, friction is 
utilised to con vcj* motion 
most simplj- and use- 
full.y. Besides lubri- 
cants rollera or wheels 
are often used _ in 
meclianism to diminish 
friction, bj- changing a 
sliding or nibbing motion to a rolling one. A 
roller is theoretically better than a wheel, because 
in tlie latter case the stress is thrown on a slender 
axle. Fig. 2 gives an instance of the fonner con- 
trivance, showing a cross section of a gudgeon, G, 
turning midway between si.x rollers, B, of the 
same size enclosed in a lixed circular box with 
closed end. 

"With reference to the reduction of friction hy 
lubricants, it is found that if suitably chosen and 
applied they tend to canalise the coefficient or 
measure of ohstTiictioii. Thus, hog’s lard and olive- 
oil interposed in a continuous stratum between the 
surfaces of wood on wood, wood on metal, metal on 
wood, or metal on metal (when in motion), Jiavo 
nearly all the same cocflicient of friction — the value 
being in all cases iiicliulcd between ‘07 and -08. 
Tallow gives the same coefficient as the other un- 
guents, except in the caKC of metal on metal, when 
the coefficient rises to -10. Blacklcad i.s freauently 
used to reduce the friction lietwecn wood ana wood. 

AVitli regard to fluid friction, we need oiilj- note 
that it depends on the viscoritj- of the liquid, and 
in certain c.asc.s is reduced hy increase of tempera- 
ture. Thus, a solid body in ice-cold water finds 
greater resistance to motion than in warm water. 
Some recent physicists have shown that the fluid 
friction due to oiir ocean Tides (q.v.) is gradually 
retarding the earth’s rotation, and bringing the 
moon nearer. See Thurston’s Friction and Lost 
JVor/cui MacMncry (New York, 1886). 
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